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111105 PERi<it RUTH 

NSA/SDI NOTIFlCATIO~ • 
~ 

J-q/J1N£ -1 '-' ! 

~ 

LISTED BELOW A~E THE DOCUMENTS SELECTEJ FOR YOU BY SOI. 
K~YWJ~DS PRECEDED Bt t•) ARE THOSE YOU HAVE CHOSEN TO SELECT 
OJ:JMENTSo PLEAiE FILL IN THE LAST PAGE OF THIS NOTIFICATION. 

V105 PERKS, RUTH OIS, WASHINGTON Xl+1&& REV 8/ 30173 
NSA 52( 2) 31 JULY 1375 

031t7Z NSA 32(021 TRANSLATION BNWL-TR--139 

PLANNED ANO UNPLANNED RELEASES OF RADIOACTIVE FISSION PRODUCTS DURING 
~EP~OCESSINi, FISSION- 3 RJJU:T T~EATHENT ANO STJRAGE- AN ATTEMPTED RISK 
ANALYSIS. 

1 

LASER, H.; BRUECHER, H.; HERZ, E.; WOLF, J. TRANSLAEJ FROH GER.MAN HAR 
1975. 22P. OEP. NTIS ,1+.2;. ANNUAL CONVENTION OF THE RAOIATION­
PROTECTIJ .. ASSOCIATIJ .. , ~ELGJLANO, F.R. GE~1ANY, 23 SEP 1971+ 

+t+ 
CAT. 4422 ENVIRONMENTAL AND EARTH SCIENCES 

DIFFUSION 
FLOODS 
:iASEOJi ilASTES 

•IUOINE ll'l 
KRYPTON 65 
i<ADIATION HAZARDS 
~AUlOA;Till~ WASTE MANAGEMENT 
RAD l GA; TI II IT Y 
SURF At:t: AIR 
UNDEKGi<OUNO ~ 

•1• RADIOACTIVE EFF~UENTS 
ENVIRONMENT 
FUEL REPROCESSING PLANTS 
HU1AN POPULATIONS 
IOH .. E 131 
LilJID WAST::i 
RADIATION PRJTECTION 
i<AUIOACTIVE WASTE STORAGE 
iTA:K DISPOSAL 
Ti<ITIU1 

•1• SOIL 

·, 
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EVALUATION SHEET 

V105 PER<S, ~JTH ors. WASHINGTON Xlt166 REV 8/3017 3 

VOL 32 ISS 2 

LISTED BELOW IS A SUHHARY OF DOCUMENTS SELECTED FOR YOU BY SOI. 
PLEASE CIRCLE ONE OF THE INTEREST CJOES FOLLOWING EACH DOCUMENT NUHBER. 
INTEREir :ooE DEFINITIJNi A~E--

(JO ~or CHANj PRJFI~E• 
(JO ~or CHANj PROFILE) 

M--HUGH INTEREST 
S--SOME INTEREST 
N-- NO INTEREST (CHANGE PROFIL TO ELIMINATE THESE DOCJMENTS) 

03472 '1 S N •• ••••" H S '4 ••••••• H S N 

APPROX. HOW MANY DOCJ~~NrS DO YOU PLAN TJ ~ElUEST FR0'1 THE LIBRARY--------

PLEASE DETACH THIS PAGE ANO SEND IT ro 

~~ISC 
3~0~. 50 k00'1 130 
LA~RENCE BERKELEY LAB. 
~E~KELEY, CA. 94720 

ANY ADDEO COMMENTS WILL BE APPRECIATED. 
~LEASE NJTIFY GLORIA S~ITH, X6308 1 JF ANY CHANGES YOU WISH 
TO MAKE IN YOUR ~ROFI_E. r= NO ANSWER LEA~E HESSAGE~AT X5621 

~ 



....... 

Vl05 

t 

PF.RKS, RUTH 

NSA /SOI NOTJ F 1 C ATJ ON 

LISTED BF.LOW AR~ THE naCUMENTS SELECTED FOP YOU BY SDI. 
K~YWOROS PRECEDED BY l+I ARE THOSE vau'HAVE CHOS~N TO SELECT 
Qncu"1ENfS. PLEASE FILL tN THE LAST PAGE OF THIS NOTIFICATION. 

~DINE - /J7 .... ' 

r 
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r 

Vl05 PERKS, RUTH OIS, WASHINGTON X4166 REV 8/ 30/73 
NSA 321 41 31 AUGUST 1q75 

1 

I: 

~1 
i1 ., 

. ~ 

oano N<;A 321041 REPf'JRT BNWL-SA--5411 1 

IODIN~-12q IN AQUATIC ORGANISMS NEAR NUCLEAR FUELS PROCESSING PLANTS. J 
WATSON, D.G. IAATTELLE PACIFIC ''WRTHWF.ST LABS., RICHLAND, WASH. (USAll ·l 
t\PP l'l75. 14P. OEP. NTIS Stt.oo. 4. NATIONAL SY"1Pf'JSIIJM ON RAOIOECOLOGY, l 

CORVALLJ<;, oRr.GnN, USA, 12 MAY 1q75 
+++ 

, CAT. 4434 ~NV!RONMENTAL ANO EARTH SCIF.NCES *f* PAOIOA~TIVITY MONITORING 
ECOSYSTE"1S ANO FOOD CYCLES 

ANO 
~ T~'NSPrPT *I* 
, ALGAE 
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CRU<;T AC EANS 
[l\1 Vl R ,lNW= NT 
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+T('QJ"J~ 12q 
PADIATin~ MO~ITORI"JG 

RAO!OACT!VC.: WASTt MANAGEMENT 
QAo•rNUCL!nE MIGRATION 
<:.llRF,\t:'.: WATFRS 
WEST VALLEY PROCESSING PLANT 

AQUATIC ECOSYSTEMS 
fH F FUS l ON 
F1JEL Rf PROCESS ING PLANTS 
HAPO 
PLANTS 
RAOJnACT!VE WASTE DISPOSAL 
RAOirNUCLIDE KfNETICS 
SEDIMENTS 
VAP l t.T IONS 
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NSA/SOI EVALUATION SHEET 

V105 PERKS, RUTH OIS, WASHINGTON X4l66 REV 8/ 30/7J 

VOL 3?. I SS 4 

LT STED BEL OW IS h SlJMMAPY l')F DOCUM~llJTS SELECTFO FOR YOU BY SOI. 
rLEASE CIRCLE ~NE OF THE I~TFREST CODES FOLLOWING EACH DOCUMENT NUMBER. 
INTEREST crDr OEFIN!TlrNS APr--

M--MUCH INT~REST 

s--$0M( INTrQ~ST 

N-- NO INTfDCST 

OA920 M S N 

!OCT NOT CHAllJGE PROFILE! 
(00 llJOT CHANGf PROFILEI 

ICHANGF PROFILF TO ELIMINATE THESE OOCUMENTSI 

****"'** M S N ******* M S N 

APPROX. HOW MANY DOCll'1ENTS DfJ Y'lU PLAN TO PEQUFST FROM THE LIBPARY--------

PLEASE DFTACH THIS PAGE AllJO SEllJD IT TO 

WRTSC 
qLOG. 50 ROOM 130 
lAWRfNCF BERKELEY LAB. 
AEQKEL~Y, CA. 94720 

AllJY AOOEfJ COMMENTS Will RE APPRECIATED. 
~L~ASE C1NTACT THE INFORMATIO~ RESEARCH GROUP, X6308 OR X6368 
IF yn11 WISH rr ~AKE ANY CH~NGlS IN YOUR PROFILE. IF NO ANSWER 
LFAVE M~SSAGf AT X562l 

·1 

:': 

1 



~1J5 PERKS, RUTH I'j.' 
NS A IS 0 I N 0 T F IC A Tl ON 

LISTED BELO~ AR~ THE COCUMENTS SELECTED FOR YOU BY SCI, 
KEYWORDS PRtCLOEO SY (+) MR~ THOS~ YOU rlAVE ChOS£N TO S~LECT 
DOCUMENTS, PL~ASf FILL IN THE LAST PAGt OF THIS NOTIFICATION, 

v105 PERKS, RUTH ors, nASrlINGTON REii 8/J0/73 
NSA 33( 4) 29 FEBRU~RY 1~76 

1 

0 728 7 N$A 33(04) t300K I THESIS 

ISOTOPIC k.AT ICS OF 10DINE AND OTHE.:.R i<AUIONUCLIDES AS NUCLEAR. POWER 
POLLUTION INDlCATORS. 

+++ 

tRAUER, F.P.; BALLOU, N.~. ISOTCP~ RATIOS AS POLLUTANT SuURCE AND 
8Eh~lll0Uk INOICATO~S. VIENNA, INTERNATIONAL AT~MIC ENERGY AGENCY, 1975. 

213-ZZ~P. S~E STI/PUB--382; CUNF-741120--, SYMPUSIUM ON ISOTOPE 
RATIOS AS POLLUTANT 30Uk.GE ANO BcHAVIO~ INOICATuRS, VIENNA, AUSTRIA, 18 
NO\. 1974 

C~T. 44JO ENlllRONMENTAL ~NO EARTH SCltNC[S •1~ RADIOACTIVITY MONITOKING AND 
Tl'\ANSPORT 

AIR 
CESIUM 137 
COBALT 6G 
FOGO 

+IODINE 129 
l\UCLEAR FOWt:.R PLANTS 
RADIOACTIVE EFFLUENTS 

CESIUM 134 
COBALT 58 
CONTAMINATION 
IODINE 127 
l S 0 T 0 P £ RAT l 0 
PL.ANTS 
kAQiuNUCLIDE MIGRATION 

n 



NSA/ SO I E VALUt. T ION SHt.E T 

v1os PE~KS, RUT~ ors, WASHNGTON REV 8/ JOI 

VOL 33 IS S t+ 

LISTED B~LOW IS A SUMMARY CF DOCUMENTS SELECTED FOR YGU EY SOI. 
PLtASE CIRCLE ONE OF TH£ I~TER~ST CODE~ FOLLOWIN~ EACH DOCUMENT NUMSE~. 
INTEREST CCOt DEFINITIONS Ak~--

(00 NOT ChA~Gi PROFILE> 
(00 NOT ChA~GE PROFILE) 

M-- MUCH INT~REST 

S--SCl"'C: INTEREST 
N-- NC INTEREST <CHA~Gt. PROFILE TO £LIMINAT£ THESE DOCUMENTS> 

07287 M S N ..,...,...,...,. .. ..,.,.. M S N ..,...,...,...,...,...,...,. M S N 

APFROX. HOW MANY OOCUMtNTS DO YOU PLAN TO REQUEST FROM TH£ LISRAkY-------

PltASE OcTACH THIS PAGt ANl SEND IT TO 

WRISC 
BLDG. 50 ROOM 130 
LAWRENCE BERKELEY LA&. 
BE~~ELEY, CA. 9~72U 

ANY ADGEO COMMENTS WILL BE APPR£~IATED. 

PLEASE CONTACT THE INFu~MATION R~SEARCH GROUP, X630o OR XE368 
IF YOU WISH TO MAKE ANY CHANGES IN YOUR PROFILE. IF NO ANSWER 
LcAVE HE~SAGE AT XS621 

, ,., 
' ' 
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LISTEO AELCW ARF THE DOCUMENTS SELECTcO FOR YOU BY SDI. J ~ 
NSA/SOI NOTIFICATION 

KEYWORDS PRECEOtQ BY !+I ARE THCSE YOU HAVE CHOSEN TO SELECT I 
DOCUMENTS. PLEASE FILL IN THE LAST PAGE OF THIS NOTIFICATION. ! 

Vl.05 PERKS, PUTH ors, WASHINGTON X4166 REV 8/30/73 
NSA 311111 15 JUNE 1975 

29604 NSA 311111 REP'.JRT C00--245.0-1 

IOOIN~-129- A STUDY OF ITS TPANSPORT IN THE ENVIRONMENT AND DISTRIBUTION 
TN AIOLOGTCAL AYSTEMS. ANNlJAL PROGRESS REP'JPT 1 JUNE 11 1974--MAY 31, 
1975. 

••• 
f.1ANUEL1 O.K.; NICHOLSJN, L.M. !MISSnURI UNIV., ROLLA llJSAI. DEPT. OF 
CHEMISTRYI 1975. 35P. DEP. NTTS $4.75 • 

l 

CAT. 4430 E~VIP0Nl/[NTAL ANO EARTH SCIENCES *I* RADIOACTIVITY ~ONITORING AND 
T".ANSf'C!PT 

A~SORPTION SPECTROSCOPY 
AIOLOGICAL MATFRIALS 
CHEMICAL ANALYSTS 
CO"lrllJSTl'lN 
OISTRIAIJTION 

+IODINE 129 
Neill >'(IJI'< Kc AL l l UI~:, 
PL MJT S 
RADICNUCLIOE KINETICS 
SFPAPAT!~N PRO([SSES 
TISSUE OISTRIAUTION 

29627 NSA 31(111 

FRESHWATER ENVIRfNMENT. 

REPORT 

ACTIVATION ANALYSIS 
CALIBRATION STANDARDS 
CHE"IICAL PREPARATION 
UISTILLATION 
I '111 I NE 
L ARORA T 'lR Y EQlJ I PM ENT 
t-i..i•i~I I ISSUES 
UIJANTITATIVE CHEMICAL ANALYSIS 
RADIONUCLIDE MIGRATION 
SOILS 

UCRL--76552 

HARRISON, F.L.; OPHEL, I.L. (CALIFORNIA UNIV., LIVERMORE lUSAI. 
LAWRENCE LIVFRMnRE LAB.) 24 FEB 1975. llP. OEP. NTIS S4.00. NATIONAL 
ACADF~Y OF SCIENCES WORKSHOP, WASHINGTON, DISTRICT OF COLUMBIA, USA, 1 
JAN 1975 

+++ 
CAT. 4434 ENVIR8N~ENTAL AND EARTH SCIENCES *I* RAOTOACTIVITY MONITORING AND 

T~A~~PORT */t CCCSYSTE~S A~D FC~D CYCLES 
AMFR!C!UM 241 ~NIMALS 

IQUAT!C ECnSYSTFMS ~IOLOGICAL H~LF-LIFE 
~I 1lLOGl(1\l PA[l!lTl"N EFl-FlTS 
Cr<; I' I '·I l l 7 
1•r L \Y"iJ ·,, ~ 1 1! ,\T{r~J f rr ['CTS 

c r. 1111 rN l't 
(Ii· JI!!( JflPADIATION 
'. I I l ~ t : ... ~ I I~ l 

I 
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+Jl,Dl\IE 12'·1 
LAKES 
PLANTS 
PllJTONIU'-1 239 
PLUTO"!! UM 241 
RADIOEcnLOGlCAL crNCENTRATl~N 
RAOlQNUCLlDE MIGPATION 
ScDTMF:NTS 
TRITIUM 
WATER RESERVOIRS 

I WI ~:E l 31 
i~ ET~ tlOL I SM 
PLUTONIU'1 238 
PLIJTUN !UM 240 
RADIOACTIVITY 
~ADIONUCLIOE KINETICS 
RlVEPS 
STRONTIUM 90 
VAPil\TIOMS 
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EVALUATION SHEET 

Vl05 01 S, vlASH!NGTCN REV PEPKS, RUTH X4166 8/30/71 
VOL 31 I SS 11 

LISTED BELOW IS A SUMMAPY OF DOCUMENTS SELECTED FOR YOU BY SOI. 
PLEASE CIRCLE ONE OF THE INTEREST CODES FOLLOWING EACH DOCUMENT NUMBER. 
INTEREST CODE DEFINITIONS ARf--

M--MUCH INTEREST tan NOT CHANGE PROFILEI 
S--SOME INTlPEST 100 NOT CHANGE PROFILEI 
N-- NO INTEPEST. I CHANGE PROFILE TO ELIMINATE THESE DOCU~ENTSI 

29604 M S N 29627 M S ·N ******* M S N 

I 
i 
I 
I 

1 

I 
i 

APPROX. HOW MANY DOCUMENTS DO YOU PLAN TO REQUEST FROM THE LIBRARV--~----i 

P~EASE DETACH THIS PAGE AND SEND IT TO 

WR I SC 
BLOG. 50 ROOM 130 
LAWRENCE BERKELEY LAB. 
BE~KELEY, CA, 94720 

ANY AODEO COMMENTS WILL BE APPRECIATED, 
PLEASE N1JTIFY GLORIA SMI~", X&3JA, OF ANY CHANGES YOU WISH 
TO MAKE IN YOUR PROFILE, IF NG ANS~ER LEAVE MESSAGE AT X5621 

,;.' 

l 
t 
t 

\ 
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Vl05 PEPKS, "11r11 

P/11N£-· !).' 

0 

e 

e 

V\05 
NS A 

33114 

"JSA/Sf)I ~!OTP=tr:ATION 

LISTED ~FLOW ARE' HE DOCIJ"'IENTS SELECTED FC'P YOU BY SDI. 
KEY',lt)QDS PPtr[Dl"'J llY I H /\QE THOSE YIJlJ HAVF CHOSEN TO SELECT 
DIJC!JMl=NTS. PL!'ASE FILL HJ THE LAST PAGE ('lF THIS NOTIFICATICN. 

PFPKS, PIJHl DIS, HASHIN(;TQN X4166 REV 8/30/73 
311121 30 JtJNF l<J75 

NSA 31!12! PEP'lPT ORNl--5016 

RAnlnNUCLIOE rvcLl~G ANO ErFFCTS. 

1 

CAHL"'A'J, Q.C.: A~lO!:RS'l~;, S.H.: AQI:'-.JKLEY, F.S. lfHK PDGE NATIONAL U!B., 
Tfr<"J, (USA 11 MAR lq?5, 81-93P, 

+•+ 
CAT. 4r,3f) f':'\JVIPPrT'JTH /\ND Ef>D,TH SCIENCFS */(< PAlJ!OilCTIVITY MONITORING ANO 

TR~r:srirPT 

11 ri s n F D T 1 'l ~' 
c HR r rq 1 J.., 
COfl1\l T 6•) 
cn1)L1 NG F]\.11'.:~ <:; 

~Cf"SYST['1S 

Ff"QEsrs 
u 1' a.•,_,..\ I C 

PLANTS 
r>,\!)1-1 :;rriuH~ICt.L CrJ'KENTQflTJCN 
P.ll'l!r'·!IJrt_Inc M!G"AT!Cf.J 
TR l TI U'-1 

33141 fJSA 31!121 PFP')RT 

TERRESTRIAL ECnL0GY. 

CESl\'M 137 
CL A¥" 
CCt•TflMJf\llTICN 
n I <:; T ~ I µ l: T I ·1 N 
FOCH' CHAl~:S 

+IC['J~:r: 129 
MI 'if-"' 11 l s 
RAn1rtcr1vF w~srrs 
P ~ · 11 r '<UC LI ll E K I NE T 1 CS 
~"'IL S 

BNWL--1950IPT.21 

(~~THU<= Pl\Ctrrc ~mPTH~:EST LARS •• PICHlANn, \~ASH. !USAll DEC iq74. 
l57-207P, 

+++ 
CAT. 443!t E'JV!r' i'J' 1UJTf.l A~IO Et.PTH SC!~NC"'S *I" PAf'IOACTJVITY MONITORING AND 

TPANsrrQT */* ECOSYST~MS ANO F000 CYCLES 
ALASKll 
(FR J1)'1 14't 
t ;r- •.. , 

[SKt~ris 

rnri .'lr.c: 
+!GI'!'!:' ll'l 

p ,\ r, I ; f 1 n f ! • 1 ! °" · 1 T r- n ;~ f ~JC 

I ( ,1 1 (, l T ! \ - ,,. 1 (', L "'· T t . J 

'I 1 · 

F\ l'H~S 

CC:SIUM 137 
r r-r r 
.._ : ~· ~ 

r C rq) C H A I ~IS 
HAJ"n 

P \_' r, TS 
.i ; I I T '. ' ·,I ' ( I_ 11) [ K: ! MET I cc: 

'·" l :i1 
T ~ • ' 1 '. •. I r r r, (~ y ~. T [ '-~ c-, 
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FVALUATIC1'1 SHFET 

Vl05 re: c:- KS, PUTH 'JIS, WASHH 1GT(1N X4lb6. REV 8130/7 

VfJL 31 ISS 12 

LISTED AELnW IS A SUM~ARY rF DCCUMC:NTS SELfCTED FOR YQU BY SDI. 
PLEASE C!RCLF C1NF OF THF !NTFREST CODES FOLLOW!N~ EACH COCUMENT NUMBER. 
INTEREST cnoF nrrJNlTin~s ARF--

(QO NOT CHANGE PROF!Lfl 
crn N'JT CHA'IJt~I= PROF!lf I 

M--Mlf(~i Jr~Tt:t:'<=§T 

S--S'J'~I= P;TfflEST 
N-- NO INTr'lfST [CHANGE P~DFILE TO ELIMINATE T~ESE DDCUMENTSI 

33114 M S ~~ 33141 M S N ******* M S N 

APPROX. HfJIJ MHY DOCIJ"'1f:~'TS CO YrJll PLAN T'J PEQUEST FRCM THE l IBRARY--------

PLEASE DETACH THIS PAGE AND SENn IT TO 

WP I SC 
ALDG. 50 pnr.M 130 
LA'IRE'H'.F Rr:R'<ELEY LAR. 
B~~KFLEY, CA. q47zo 

ANY AJDFn cn~MFNTS hill Bf APPRECIATED. 
PLEAS<: NrJTIFY GlrJR!A SMITH, Xt108, OF ANY CH~NGES YOU WISH 
TO ~AKF IN YnllR P"'nFJLf. !I= NO ANSWER LEt\VE MFSSAGIO AT X562l 
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Vl05 PERKS, RUTH 

NSA/SDI NOTIFICATION 

LISTED BELOW ARE THE DOCUMENTS SELECTED FOR YOU BY SDI. 
KEYWORDS PRECEDED .BY l•I ARE THOSE YOU HAVE CHOSEN TO SELECT 
DOCUMENTS. PLEASE Fill IN THE LAST PAGE OF THIS NOTIFICATION • 

vros PERKS, RUTH ors. WASHINGTON X4166 REV 8/30/73 
NSA 301121 30 DECEMBER 1974 

32022 NSA 30(12) BOOK I THESIS 

EMISSION OF RADIOACTIVE AEROSOLS FROM REPROCESSING PLANTS. 

+++ 

LASER, M.; BEAUJEAN, H.; FILSS, P.; MERZ, E.; VYGEN, H. PHYSICAL 
BEHAVIOR OF RADIOACTIVE CONTAMINANTS IN THE ATMOSPHERE. VIENNA, 
INTERNATIONAL ATOMIC ENERGY AGENCY, 1974. 99-107P. SEE STl/PUB--354; 
CONF-731110--, SYMPOSIUM ON THE PHYSICAL BEHAVIOR OF RADIOACTIVE 
CONTAMINANTS IN THE ATMOSPHERE, VIENNA, AUSTRIA, 12 NOV 1973 

CAT. 4421 ENVIRONMENTAL ANO EARTH SCIENCES *I* RADIOACTIVE EFFLUENTS •I• 
ATMOSPHERE 

AEROSOL WASTES 
GASEOUS WASTES 
IODINE 131 
RADIATION HAZARDS 
RADIOACTIVE WASTE PROCESSING 
TRITIUM 

FUEL REPROCESSING PLANTS 
•IODINE 129 

KRYPTON 85 
RAOIOACTIVE AEROSOLS 
RACIOACTIVE WASTES 

' ,,,,.,.,.... 
~-I~? 

1 
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EVALUATION SHEET 

Vl05 PERKS, PUTH ors, WASHINGTON X4l66 REV 813017 

VOL 30 ISS 12 

LISTED BELOW IS A SUMM~RY OF DOCUMENTS SELECTED FOR YOU BY SDI. 
PLEASE CIRCLE ONE OF THE INTEREST CODES FOLLOWING EACH DOCUMENT NUMBER. 
INTEREST CODE DEFINITIONS ARE--

M--MUCH INTEREST 
S--SOME INTEREST 

' N-- NO INTEREST 

32022 M S N 

(00 NOT CHANGE PROFILE! 
100 NOT CHANGE PROFILEI 

(CHANGE PROFILE TO ELIMINATE THESE DOCUMENTSt 

******* M S N ******* M S N 

APPROX. HOW MANY DOCUMENTS DO YOU PLAN TO REQUEST FROM THE LIBRARY--~~~! 

PLEASE DETACH THIS PAGE AND SEND IT TO 

WRISC 
BLDG. 50 ROOM 130 
LAWRENCE BERKELEY LAB. 
BERKELEY, CA. 94720 

ANY ADDEO COMMENTS Will BE APPRECIATED. 
PLEASE NOTIFY GLORIA SMITH, X6308, OF ANY CHANGES YOU WISH 
TO MAKE IN YOUR PROFILE. IF NO ANSWER LEAVE MESSAGE AT X5621 
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Vl05 PERKS, RUTH ,,.,,,,- " 

.J,. .. I J., (I 
NSA/SDI NOTIFICATION 

LISTED AELOW ARE THE n~ClJME~TS SELECTED FOP YQU BY SOI. 
KEYWORDS PRECFnED RY (+) /IQf nmsc: YQU HAVt: CHOSFN TO SELECT 
DnCU..,FNTS. PLEASE FILL IN THE LAST PAGE rF THIS NOTIFICATION. 

vtb5 PERKS, RUTH ors. WASHINGTON X4166 REV 8/30173 
NSA 301101 30 NOVEMBER 1974 

26785 "!SA 301101 JOURNAL 

ENVIRONMENTAL RADIATION EFFECTS OF ~UCLEAR FACILITIES IN NEW YORK STATE. 

+++ 

TERPILAK, M.S.: JOqGE~SEN, A.L. (ENVIRONMENTAL PROTECTION AGENCY, NEW 
YOR.KI R.ADillT. DATA REP., 15, 7, 375-400, JUL 1974. 

l 

CAT. 4430 ENVJR1NMENTAL AND EARTH SCIENCES *I* RAOfQACTIVITY MONITORING AND 
TnA'JSPOPT 

ALPHA sriu~CES 

AT~OSPHEAIC PRECIPITATIONS 
AF.H Sl 1JPCES 
CESIU.., 134 
cnRu T 60 
OEFP 
El\PTH ATMOSPHERE 
FI SH t: S 
GHl~:l\-1 P!=ACTOR 
HlJO~ON PJVFR. 
t~nra~ PnINT-1 REACTOR 

+Jr OP4E 129 
Kf'l Y f'Tr:'N R5 
r-'MJl.l\\!F'SE 54 
NF'</ vr~.K 

NUClEA~ INDUSTRY 
PLUJ()NJUM 238 
P'1TASS'UM 40 
PAOJATIO~ MJ~ITOPING 

PAO!OACTIVITY 
l<AOIQNIJCLIDE KINETICS 
"IJTHEr-!lU.., 106 
scr Ls 
$ TfH I ~H { lJ "1 9 0 
TR IT IU'I 
ZINC 6'3 

AQUATIC ECOSYSTE..,S 
flAR!UM 140 
fl~il 

CE SIU"' l 3 7 
C'l~!T A"' I r1A r ro~J 
Or>IMl'H!~ WATER 
ENVJPON"1E!\JT 
GAS E :JU S 1-1 A S TES 
Gt:WIJ"-10 WATER 
HU"lAN P"PUl.ATltJ"JS 
l~OIAN PCINT-2 R~ACTOR 
I l)D HJE 131 
L 10uro WAS TFS 
Ml LK 
NINE MILE POINT-1 REACTOR 
Pl MIT S 
DL'ITfJNI \JM 239 
PA!llATI'!tJ DOSES 
RAOJ0ACTIVE WASTES 
RAnIQfC~l~GlCAL CQNCENTRATION 
PAOl0NUCLIDE MJGPATION 
SEil I MEN TS 
STRONTJ IJM R9 
SURFACE l~ATERS 

WEST VALLEY PRQCESSING PLANT 
llRCflNllJ"! <J'i 
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EVALUATION SHEET 

VlOS PEPKS, RUTH !JI S, WASHINGTON X4166 REV 8/30173 

VC'L 30 I SS 10 

LISTED BF.L'Jw IS A SlJMMAPY n"' onCUMFNTS SELFr:TEO FOR YOU BY Sot. 
PLEASE CTQ.CLE ONE nF THE HffEREST croES FOLLnWINr; EAC:H DOCUMENT NU"BER. 
INTEREST CnDE DEFINJT!ONS ARE--

(OQ N1T fHANGE PRnFILE> 
inn NJT CHANGE PRrJFILEI 

M--M!JCH INTEREST 
s--SnME I'HFQEST 
N-- NO PHEREST ICHANr;F PROFILE TO ELIMJNATE THESE DOCUMENTS) 

26785 "1 S N ******* M S N ******* M S N 

APPROX. HOW MANY DOCUMENTS D1 YOU PLAN TO REQUEST FROM THE LIBRARY--------

PLEASE DETACH THIS PAGE ANO SEND IT TO 

WR I SC 
BLDG. 50 RrJOM 130 
LAWRENCE BERKELEY LAB. 
BERKELEY, CA. 94720 

ANY ADnEO COMMENTS ~Ill RE APPRECIATED. 
PlfASE Nr:iTIFY GLO~IA SMITH• X630R, OF= ANY CHANGES YOU WISH 
TO ".Al<E IN Y'JUP PROFILE· IF Nn ANSWER LEAVE "'ESSAGE AT X5621 
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Vl05 PERKS, RUTH :I•!D1N19 -

• 

e 

e 

NSA/SDI NOTIFICATION 

LISTED BELOW ARE THE DOCUMENTS SELECTED FOR YOU BY SDI • 
KEYWORDS PREClOED RY l+I ARE THOSE YOU HAVE CHOSEN _TO SELECT 
DOCUMENTS. PLEASE FILL IN THE LAST PAGE OF THIS NOTIFICATION. 

Vl05 PERKS, RUTH 015, WASHINGTON X4l66 REV 8/30173 
NSA 30( 71 15 OCTOttER 1974 

186.Zl NSA 301071 JOURNAL 

ENVIRCNMENTAL ANO RADIOLOGICAL MONITnRING AT THE NATIONAL REACTOR TESTING 
STATION DUR1NG FY-1973 !JULY 1972--JUNE 19731. 

+•• 
MARKHA..,, O.D. !ATOMIC ENERGY COMMISSION, IDAHO FALLS, IOI RADIAT. DATA 
REP., 15, 5, 227-246, MAY 1974. 

l 

CAT. 4430 ENVIRONMENTAL AND EARTH SCIENCES *I* RADIOACTIVITY MONITORING AND 
TRANSPORT 

ALPHA SOURCES 
BFT A SOURCES 
CFSl\1-., 134 
CORllLT 60 
G~OUND WATER 

+IODl"'JI' 129 
ISnTOPE RATIO 
"'JRTS 
PLUTnNIUM 239 
RADIOACTIVITY 
RADIC"'JUCLIOE MIGRATION 
STRfJNTIUM 90 
SURFACE WATERS 
UPTAKE 

ANTHOPE S 
CERIU.., 144 
CESIUM 137 
ECCSYSTEMS 
IODINF 127 
IODINE 131 
MILK 
PLUTONIUM 238 
RAOIATICN MONITORING 
PADIONUCLIDE KINETICS 
SO IL S 
SURl'ACE AIR 
TR IT !UM 
WHEAT 

i, 
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EVALUATION SHFFT 

Vl05 PEl<KS, RUTH 01 S, WASt-il NGTON X4166 REV 

VOL 30 ISS 7 

8130/1 
LISTED BELOW IS A SUMMARY OF DOCUMENTS SELECTED FOR YOU BY SOI. 
PLEASE CIRCLE ONE OF THE INTEREST CODES FOLLOWING EACH DOCUMENT NUMBER. 
INTEREST CODE OEFINITTONS •RE--

M--MUCH I NTERLS T 
S--SOME INTl:REST 
N-- NO INTEPEST 

18621 M S N 

(00 NOT CHANGE PROFILE! 
108 NOT CHANGE PROFILE! 
!CHANG~ PROFILE TO ELIMINATE THESE DOCUMENTS) 

******* M S N ******* M S N 

I 

APPROX. HOW MANY DOCUMENTS DO YOU PLAN TO REQIJEST FPOM THE LIBRARY--------, 

PLEASE DETACH THIS PAGE AND SEND IT TO 

WR I SC 
BLDG. 50 ROO~ 130 
LAWRENCE BERKELFY LAB. 
BERKELEY, CA. q4720 

ANY ADDED COMMENTS WILL u~ APPRECIATED. 
PLEASE NOTIFY GLORIA SMITH, X630B, OF ANY CHANGES YOU WISH 
TO MAKE IN YOUR PKUFILE. IF NO ANSWER LEAVE MESSAGE AT X5621 
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----VlJ5 pc:RKS, PllTH 

NSA/SnJ NOTIFICATION 

L!STFD !'.\elm' A.Pc TH'- 'JflfU~l:'.NTS SELFCTFI) l=f'JR YOU AY SDI. 
KrYWOR~S 0 PFrr~c~ ny (•) ~RE THOSF YOU HAVE CHOS~"l Tn ScLFCT 
rir1cuM~1'JTS. Pl f'.'.!\SF J::!l_L I"l THE LAST PAGE OF THIS NOTTFTCATIIJN. 

Vl05 Pf=PKS, R L'Tf-l 1 I', WA SH I NGTOl\I X416A P. F: v 8/30/73 
f\J s " 3 0 ( !t , 31 tW";IJCT 1974 

09498 NSA 30( 04) RF PORT l\JP--20037 

ppnotJ(Tfn'' A'IO p~:u:ASF flF Pl\JinfiJQT\IES BY NIJflEl\P P(lWCR PLl\~JTS ANO 
PfP0;1(<-:SSI\JG Ot_l\\JTS 1~Wl TH= cxrc:crE:o R.tirJIOL<lGTCAL BllRO~I\! TILi THE Y~AR_ 

1 

""1Rl, F. (Kt.:~LSPUH~ 1 HH 1/. (TH) (F.R. GfQ"-1ANY). INST. FU!:'< PHYSTKAI ISCHt= 
{,Qfl~!l11 ".GF~~ ncR oc-,\KTflPTr:r,Hl\IIK: K!=PNFnRSrHtJNGSlFNTOlJr..4 Kl\PLSRIJHF (F.q. 
G~R~ANY). fNST. FUF~ ~EUTRrNc~P~YSIK UND REAKTORTECHNfK) JUL 197~. 82P. 

(HJ r.EoMANl ')fP. 'HIS f 1 JS SALES ONLYt $7.25. 
•++ 
rrir. 442l E"JVTRn"JMi:NTAl_ l\W) r:~PTH SCIENCES */* RADTflACT£VE EFFLUE!\JTS *I* 

ATM(JSPHFPF 
F1JfL OC:PRJCESS1r--1r. PL.-.~!TS +TOOINS::: 129 
ronrNr. l~l 

I'.lCPJF 135 
P-\OPTrnN ,\1m1rnwrw~ 

rnDINF 133 
NUCLFhR pnwFR PLANTS 
~Aorr~CTIVE WA~TES 



_) 

f-V ~L 11~ TI ri~l S Hl="FT 

Vl05 PERKS, RUTH CllS, WASHINGTOl\J X4166 PEV 8130 

VOL 30 TSS 4 

LTSTEn BELOW IS A Sll~MAPV OF flOCUMEl\JTS <;ELECTED FQ~ YOU RY SDI. 
PLEASE CIQCLE ONE OF THf- INTFPFST con~s FOLLD~TNG E~CH ODCUMFNT NUMRFR. 
INTEREST CODE DEFINITIONS ARE--

{00 NOT CHANGE PROFILE) 
(00 NOT CHANGF PRnFILF) 

r-1--MUCH INTEREST 
S--SO~E TNT~RFST 

fl.I-- NO l\JTEREST (CH~NGf- PRnFTLF TO FLIMJNATE THESE OOCU~ENTS) 

094S8 M S N *>!<***** M <; N ******* M S N 

ADPRDX. HOW MANY DOCUMENTS on YOU PLAN TO PEQUEST FROM THF LIBRARY------· 

DLEASF DETACH THIS PAGE AND SEN" YT Tn 

WP I SC 
~LOG. 50 ROnM 130 
LAWRENCE RFPKELEY LAB. 
RERKEL~Y, CA. 947?0 

ANY ADDED CQ~~FNTS WTLL ~~ APPRECIATED. 
PLEASE NOTIFY GLORIA S~JTY, X6308, OF ANY (HAl\JGF$ vnu WISH 
TO MAKE IN YOUR PRD~ILE. IF NO ANSWER LEAV~ ~ES~AGE AT X5621 



<Vl'15 P l=R KS, ~UTH /)' 
NSA/SOT NOTIFICATION 

LTSTED BFLOW ARE THI: OOCIJ~ENTS SELFCTED FOR YOU BY SOI. 
K!:YWOROS 0 Rl=CErE11 BY(+) ARE THOSF YOU HAVf: CHOSEN TO SELECT 
DOCUMENTS. PLFASE !=Ill IN THE LAST PAGE OF THIS NOTIFICATION. 

Vl05 PERKS, RUTH OTS, WASHINGTON X4166 REV 8/30/73 
NSA 30( 2) 31 JULY 1974 

03175 NSA 30(02) RFPOQ.T EPA--520-4-73- 2 

FNVTRONMENTAL RAOIATION ons~ CO~MITMENT- AN APPLICATION TO THE NUCLEAR 
PfJWER INDUSTRY. 

-f--f-+ 

(~NVJRONMENTAL PPOTfCTION AGENCY, WASHINGTON, D.C. (USA). OFFICE DF 
RAOIATION PROGRAMS) FEB 1q74. 88P. 

l 

CAT. 4434 ENVIRONMENTAL 
TR~NSPORT *I* 

ACTINIDES 

AND EARTH SCJENCFS *I* RADIOACTIVITY MO~ITORING ANn 
ECOSYSTEMS AND Fono CYCLES 

ENVIRONMENT 
Foon CHAINS 
HUMAN POPULATIONS 
KRYPTllN 85 
RAOIATIO"J DOSES 
RADIATinN ~ONtTnRING 

RAOIOACT!VITY 
RADIONUCLIDE MIGRATION 

DIFFUSinN 
FISSION PRODUCT 0 ELEASE 
HEALTH HAZAROS 

+IODINE 129 
~UCLEAR POWfP PLANTS 
RADIATION HAZARDS 
RADIOACTIVE WASTE ~ANAGEMENT 

oAnTONUCLIDE KINFTICS 
fRITIUM 



EVALUATION Sl-iEl=T 

Vl'l5 PEP.KS, RIJTH ors, WASHINGTOl'J X4166 REV 8/30/ 

VOL 30 rss 2 

LI STEO BELOW IS A SLH-A'1ARY OF nOC!JMl'.:NTS SELECTED FOR YOU AY SD I. 
PLEASE CIRCLE ON~ ~F THF I~JTEREST CO~ES F0LLOWING FACH nocUMFNT NUMBER. 
INTEREST CODE DEF1NITI0~5 ARE--

(00 NOT CHANGE PRQFILFI 
(~0 NOT CHANGE PR8FILEI 

~--MUCH INTEREST 
S--SOME INTEREST 
N-- NO INTEREST fCHANGE P~OFIU: TO ELTMfNATE THESE DOCUMENTS) 

03175 M S N ******* "l S N ******* M S "J 

APPROX. HOW MANY DIJCJJMENTS rm Y(}lJ PLAN TO REQUEST FRO~~ THE LIBRARY-------

PLEASE DETACH THIS PAGF ANr SENO IT TO 

WP I SC 
BLDG. 50 Rnn~ 130 
L4WRENCE BERKELFY LAB. 
BERKELFY, CA. 94720 

ANY A~OFO COM"'ENTS Wfll qE APPRFCTAT~D. 

PLEASE NOTIFY GLORIA S~ITH, X6308, OF ANY CHANGES YOU WISH 
Tn MAKF TN vnuR PROFILF. IF NO ANSWER LEAVE MESSAGE AT X5621 



Vl0'1 
~JS A 

26835 

1.1 S !\IS !JI 0F1T I F I C.H UJ N 

L I S T ~ :) 13 F L f' :.1 \ ::- ~ T H F 11 'JC ') '' r= r1J f S S t L E [ T E 0 F C R Y (l lJ f-3 Y S 0 I • 
1q= y I I 1 l ~ r s p R f r ::: f) f-: ;; p y ( + I fl ~ E T H 0 s [= y n u H A v i= c H (1 s E f'J T 0 s f l ET T 

nrc 1 1"Ff\'TS. PL'='IS[= FILL[\: THE Ll\ST or.i.r;F OF THIS WlTIFTCATror~. 

f)CD!<_S, 

~C:(ll) 

~, lJ Pi 
1 <, J I J i'l r: 

1\!SA ?'?(lll 

I I s, 
lC:7'+ 

JCJLJ~NAL 

R. [: I/ 8/3C/73 l 

IODTl'JF-129 u:vFLS T\ 'i!Li< td'; 1 ) l,1ATCQ ~4FAR ..\ \JUCLEL\R FlJCL PfPF:(JCf:SSING PLANT. 

llALY, J.C.; GD!.DY=·~r:>, S.: 0:\PfP[FLLI!, C •. J.: fv'f\TUS?r-K, J.''1. {NEW YORK 

S T A T r fl F 0 T • r1 F H F ;\ L T f - , ~ L '.1· A f\ ! Y ) i f= ;\ L T !-1 P H Y S • , 2 6 , tt , 3 3 3 - 3 4 2 , A P R l 9 7 4 • 

+++ 
CAT. 4430 F'!VIP11W1f='· 1 T\L ,".'11 i. [,.c\QTH scr;:l\JCt=', ;"</* P/\r)fl'ACTTVITY 1'1Dr'HT8RING AND 

TR ,\1.JSP''k T 

AnULTS 
n o s F c u M ~, r r r • r ; ; r s 
HE,\l TH 1-Hll:\PllS 

~1 ILK 
RADI4TI0N ponrrcTinN 
RAf}ffl,~CTIV ITY 
DADTWJll(L F'F r: rr;r:\TI ""'f~ 

S l J Q F t:.. C ;:: '.~ ,\ T E P c: 

,,-, filSPHEO.f:; 

F 1 .. 1 \I T !-' fl;,; '·1 ct-i T 
+- ~ n G I 1'i E 1 2 9 
~ A[! I AT I 0 '! tA [ r-.: n i\ R r ".;G 
CJ L\ In n Ac TI \j [ \. A s T E s 
-' .'.1 llT r Jr: C '.i L! 'G I CA I... C n NC ENT R 1".T ION 
.-, FC cw~ 1 Pi DATT er,, s 
·~t::ST V.l\LLFY :JRnCFSSPIG PLANT 
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Fl/l\LlJATIGN SHEET 

Vlu~ PFPKS, PUTH ors, WASHINGTO\J X4166 REV 8/301 

VlJL 2G rss ll 

LISTE') l"lELr\·J IS A S!i'1"1ADY OF OOC!JME"JTS SELFCTED FOR YOU BY SDI. 
PLFASE CIRClf: CNE nF THE INTfREST <::nrJES F'1LL0 11JH!G EACH Df1CUMENT NUMBER. 
If\JTEREST crrF nfFINITinNS ARF--

(no NOT CYANGE PROFILE) 
(rO NnT SHA~GE PR8FILF) 

'.1--MUf.H PHF~EST 

S--SOMF INT[PFST 
N-- Nrl PH FP EST (CHANG~ P~OFILE TO ELI~INATE THESE DOCUMENTSJ 

268 35 "-1 S N 

APPROX. HOW ~ANY cncu~ENTS 00 YOU PLAN TO QE0UFST FRCM THE LIBRARY-------

PLFASE or-TACH THIS P/\GF Af\JC SE"l1 IT Tn 

WR I SC 
BLnG. 50 Pno~ 130 
LAWRENCF HEqKELFY LAB. 
gERKFLfY, CA. 94720 

AN y A 0 n E D c 0 M M UJT s '.II LL B E A p pp ~ c r A T E D • 
PLE.ASE NOTIFY r;LnPIA S:'.AITH, X63:),q, !JF A~JY CHANGES YCU wISH 
TO ~AKF IN YOUP PRnFILf. IF NO A~SWEP LEAVE ~ESSAGE AT X5621 

. ' 
< 



.~5 VCR:=ss, H.:=. /.- ·,· --
( 

NSA/SGi NOTIFICATICN 

LISTED ~ELGW ~RE THE OCCUM:=NTS SELECTED FCR YOL 5Y SCI. 
KEY~GFOS PQEC~L~C ev (+) A~~ ThCSE YOU hAVE ChCSEN TC S~LECT 
DOCUMENTS. PLEASE FILL IN TH~ LAST PAGE CF ThIS ~~TIFICATICN. 

Vl05 VORESS, H.E. CIS, WASHINGTGN REV 13/3C/73 
NSA 29( J) 3C APRIL lS74 

18319 NSA 29(08) RE PC RT JUL--S97-RG 

IODINE RELEASE FRC~ NUCLEAR PGw=R ~LANTS ANO REPRCCESSI~G PLANTS AS ~ELL 
AS THE ESTIMATION OF THE CONTAMINATIJ~ QF THE E~VfRC~MENT I~ THE FUTURE. 

l 

BONKA, H.; B~UESSERMANN, K. (KERNFORSCHUNGSA~LAG~ JUELICh G.M.B.H. (F.~. 

+++ 

GERMANY). INST. FLl~~ REAKTGRENT~ICKLL~GJ AUG 1S7J. 7~P. (I~ GER~A~J 
DEP. NTIS (U.S. SALES CNLYl £5.75. 

CAT. 4421 ENVIRONMENTAL 4NC EARTh SCIENCES *I* RAClCACTIV~ EFFLUE~TS *I* 
ATMCSPHEF,t: 

CONTA~INATiuN 

FUEL REPRCCESSING PLANTS 
GERMAN FEDERAL REPU0LIC 

+ICDINE 129 
LIQUID wASTES 
NUCLEAR PO~ER PLA~TS 

ENVlf\C~~=r\T 

GAS!:CUS vcA~Ti::S 

I JD I NE 
ICCI~E 131 
LMF3F TYPE REACTCRS 
kAOICACTIVE ~AST~S 



EV4LUATIC~ SH=ET 

VlU5 VC~ESS, H.E. OlS, ~ASHINGTGN REV 81301~ 

VOL 2} rss d 

LIST~O BELO~ I~ A su~~A~Y CF COCU~ENTS SELECTED FCR YCU BY SDI. 
PLEASE CIFCLE CNE OF THE I~T~~EST CJCES FGLLC~I~G EACH CCCUM~NT ~U~B~R. 
INTEREST CCDE GEFI~ITIC~S t~E--

M--MUCH INTE~EST (CC ~CT C~~~GE PRCFILEl 
S--SGMf INTEREST !JC NCT CH~NGE PROFILE) 
N-- NC INT~~EST (C~~NGE PRjFILE TC ELIMI~AT~ ThESE CGCUMENTS) 

18319 v S N ******* ~ s ~ ******* ~ S N 

APPQOX. HOh ~ANY O~Cu~ENTS DC YCU PLA~ TO RE,UEST FRC~ THE LIBRARY--------

PLEASE DETACH Th!S PAGE ANC SEND IT TC 

WR I SC 
BLDG. 50 RCCM 130 
LAWRENCE BERKcLEY LAb. 
BERKcLEY, CA. 94720 

ANY ADDED crMMENTS ~ILL BE ~~PRECIATEC. 
PLEAS~ NOTIFY GLCRIA SMITH, X63U~, ~F ANY ChANGES YCL ~ISh 

TQ ~AKE IN YOUR P~lJF[L~. IF NO ANSw~~ L~AV~ MESSAGE QT ~5~21 



--- Vl05 VOR~ss, H.~. 
.,, ... 

NSA/SOI NOTIFICATIC~ 

LISTED BELOW ARE THE DCCUMENTS SELECTED FCR YOU BY SCI. 
KEYWORDS PRECEDED BY (+) ARE THCSE YCU HAVE CHOSEN TO SELECT 
DOCUMENTS. PLEASE FILL IN THE LAST PAGE OF THIS NCTIFICATION. 

Vl05 VORESS, H.E. OIS, WASHINGTON REV 8/30/73 
NSA 29( 5) 15 MARCH 1974 

10143 NS A 29 ( 05) REPORT BNwL--1783 

RADIOECOLOGY OF IODINE-129- AN INTERI~ REPORT. 

+++ 

SOLOAT, J.K.: BRAUER, F.P.; CLINE, J.F.; FAGER, J.E.; KLEPPER, B.; 
RICKARD, W.H.; VAUGHAN, 8.E.; WATSC~, O.G. (EATTELLE PACIFIC NORTHWEST 
LABS., RICHLAND, WASH. (USA)) SEP 1973. 8CP. OEP. NTIS $5.45. 

1 

CAT. 4434 ENVIRONMENTAL 
TRANSPORT *I* 

AQUATIC ECOSYSTEMS 
DIFFUSION 

AND EARTH SCIENCES *I* RAOICACTIVITY ~ONITCRl~G A~C 
ECOSYSTEMS AND FOOD CYCLES 

FOOD CHAINS 
HUMAN POPULATIONS 
LIQUID WASTES 
NUCLEAR POWER PLANTS 
RADIATION HAZARCS 
RADIOECOLOGICAL CONCENTRATION 
TERRESTRIAL ECOSYSTEMS 
UPTAKE 

BIBLICGPAPhIES 
ECOSYSTEMS 
GASEOUS WASTES 

+ICDINE 129 
MAN 
RADIATICN CCSES 
RADIOACTIVE ~ASTES 

RAOICNUCLIDE MIGRATION 
THYROID 

,! 



EVALUATION SJ-.EET 

VlOS VORESS, H.E. OIS, WASHINGTCN REV 8/30/7 

VOL 29 ISS 5 

LISTED BELOW IS A SUMMARY OF DOCUMENTS SELECTED FOR YCU BY SOI. 
PLEASE CIRCLE ONE OF THE INTE~EST CODES FCLLCWl~G E~CH COCUMENT ~U~8ER. 
INTEREST CODE CEFINITIONS ARE--

(00 NOT CHANGE PRCFILE) 
(DC NGT CHANGE PROFILE) 

~--MUCH INTEREST 
S--SOME INTEREST 
N-- NO INTEREST (CHANGE PROFILE TC ELIMI~ATE THESE CCCUMENTS) 

10143 M S N ******* M S I\ ******* ~ S N 

APPROX. HOW ~ANY DOCUMENTS DO .YOU PLA~ TO REtUEST FRC~ THE LIBRARY--------

PLEASE DETACH THIS PAGE AND SEND IT TO 

WRISC 
BLOG. 50 ROCM 130 
LAWRENCE BERKELEY LAB. 
BERKELEY, CA. 94720 

ANY ADDED COMMENTS WILL BE APPRECIATED. 
PLEASE NOTIFY GLORIA SMITH, X6308, OF ANY CHANGES YCL hISH 
TO MAKE IN YOUR PROFILE. IF NO ANSWER LEAVE MESSAGE AT X562l 
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NSA/SDI NOTIFICATION 

LISTED BELOW ARE THE DOCLMENTS SELECTED FCR YCL BY SCI. 
KEYWORDS PRECECcD HY (+) ARE THCSE YOU ~AVE CrOSEN TC SELECT 
DOCUMENTS. PLEASE FILL IN THE LAST PAGE CF THIS ~CTIFICATICN. 

Vl05 VORESS, H.E. DIS, WASHINGTON REV 8/30/73 
NSA 29( 4) 28 FEBRUARY 1974 

07699 NSA 29(04) REPORT CCt\F-721107--

l 

FUTURE IMPLICATIONS OF SC~E LONG-LIVED FISSICN PRCCUCT NUCLICES DISCHARGED 
TO THE ENVIRON~ENT IN FUEL REPROCESSlNG WASTES. 

+++ 

BRYANT, P.~.; JONES, J.A. (ORGANIZATICN FOR ECC~OMIC CO-OPERATION ANC 
DEVELOPMENT, 75 - PAPIS (FRANCE); INTER~ATIC~AL ATC~IC ENERGY AGENCY, 
VIE~NA (AUSTRIA)) MAR 1973. 131-151P. SYMPOSIUM ON THE MANAGEMENT CF 
RADIOACTIVE WASTES FRC~ FUEL REPROCESSI~G, PARIS, FRA~CE, 27 NOV 1~72 

CAT. 4420 ENVIRO~~ENTAL ANO EARTH SCIENCES 
l=NVIRONMENT 

*I* RACIOACTIVE EFFLUENTS 
FUEL REFRCCESSING PLA~TS 
HUMAN PCPULATICNS GASEOUS WASTES 

+IODINE 129 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE DISPOSAL 
RAD I 0 ACTIVITY 

KRYPTC~ 85 
RADIATICN OCSES 
RACICACTIVE WASTE PROCESSING 
Tl<ITIU~ 

: ; 'J 



/ 

EVALUATION SHEET 

Vl05 VORESS, H.E. CIS, WASHit\GTCN REV 8/30/7 
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LISTED BELOW rs A SUMMARY OF DOCUMENTS SELECTED FCR YC~ BY SOI. 
PLEASE CIRCLE CNE OF THE INTEREST CCCES FCLLCWI~G EACr COCU~ENT ~UMBER. 
INTEREST CODE OFFINITIONS ARE--

(00 NCT CHANGE PRCFILE) 
(CO NOT CHANGE PROFILE) 

;.1--MUCH INTEREST 
S--SOf.1E H!TEREST 
N-- NC INTEREST (CrANGE PROFILE TC ~LI~INATE TrESE CCCUMENTS) 

07699 ~ S N ******* ~ s " ******* p.A S N 

APPROX. HOW MANY onCUMENTS DC YOU PLAr.. TC RECUEST FRC~ TrE LIBRARY--------

PLEASE DETACH THIS PAGE AND SEND IT TC 

WR I SC 
BLDG. 50 ROCM 130 
LAWRENCE BERKELEY LAB. 
BERKELEY, CA. 94720 

ANY ADDED COM~ENTS WILL BE APPRECIATEC. 
PLEASE NOTIFY GLORIA SMITH, X6308, OF Ar..Y CHA~GES VCL ~ISH 
TO MAKE IN YOUP PROFILE. IF NO ANSWEP LEAVE MESSAGE AT X5621 
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NSt/SOI NOTIFICATION 

LISTED RELOW ARf THF DOCUM~NTS SFLECTF.O FOP vnu BY SOI. 
KcvwnPDS PRrc=oED RY (+) APE THOSE YOU HAVE CHCSF"J TO SELC(T 
D~CUMENTS. PLElSE FILL IN TH~ LAST PAGF OF THIS NOTIFICATION. 

Vl05 VORFSS, H.E. nrs, WASHINGTrN REV 8/30/73 
Nsr~ 29( l) 15 HNUARY 1974 

l 

00381 NSt. 29(01) REPO~T BNWL-St.--4723 

PARTICULATE AND GBSEOUS ATMOSPH~RIC IODINE cnNCENTRATIONS. 

+++ 

RRAUFR, F.P.; RIFCK, H.G. JR.; HOOPE~, R.L. CBATTELL~ PACIFIC NCRTHWFST 
LA~S., RICHLAND, WASH. (US/I)) 24 AUG 1973. 20P. DFP. NTIS $3.00. 
SYMPOSIUM ON THE PHYSICAL BEHAVIOR OF QADI~ACTIVF. CONTAIN~FNT IN THF 
ATMOSPHE~f, vJcNNA, ~USTRIA, 12 NOV 1973 

CAT. 4431 ENVIRQN~ENTAL AND EARTH SCIENCES *I* RhOIOACTIVITY MONITORING ANC 
TPl\NSPOPT *I* 

ACTIVt.TIGN ~NALYSIS 
ALAS Kt. 
GAMMA SPECTROSCOPY 
IODINE 127 
IODINE 131 
NEUTROl\J BE/l~S 

RADIATION MONITORI~G 

WASHINGTOl\J 

AEROSOLS 
ARl\ZIL 
Gl\SfOUS WASTES 

+I OD I NE l 29 
MONT1\NA 
NEUTRON qfACTIONS 
RADIOACTIVE WASTfS 
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E V l L UA TI r N SHE C: T 

Vl~5 VOR~SS, H.E. ors, WASHINGTON RFV 8/30/ 

VOL 29 ISS l 

LISTED BFLJW rs A SUMM~RY OF oncu~ENTS SELECTED FOP YOU ~y SOI. 
PLEASE CIRCLf CNE ~F THE INTEREST CODES FOLLDWI~G EACH OOCU~ENT NU~BFP. 
INTEqFST COO[ OEFlNITIONS AR~--

(00 NOT CHANGE PROFILF) 
(01 NOT CHJ\NGf PROFILc) 

~--MUCH INTfRCST 
S--S0\1F INT::-Ri:ST 
N-- NC Tr'FEREST (fHANG= PROFILE TO ELIMINATE THESE OQCUMENTS) 

CC381 M S N ******* M S N ******* M S N 

J\PPROX. HOW 'v1lNY DOCUMENTS 0:1 YOU PL..lN TO REQUEST FPOM ;Hf LIRRtPY-------

PLEASF DETACH THIS PJ\GF AND SEND IT TO 

WP I SC 
RLDG. 50 ROOM 130 
L~hRENCE BERKELEY LAB. 
BERK~LEY, CA. 94720 

~NY ADDED COMMENTS WILL BE APPRECIATED. 
PLFASE NOTIFY GLORIA SMITH, X6308, OF ANY CHANGFS YOU WISH 
TO MaK= IN Y0UR PRUFILF. IF NO ANSWER LFAVE MESSAGE ~r X5621 
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NSA/SnI NOTTFTCATinN 

LISTED qFLOW APf: THF OC1CUMFNT5 SfLECTr::O FOQ vnu AY SfJI. 
KEYW~RDS pQ~CFnE~ RY (+I ARF THOSE vnu HAVF CHOSEN TO Sflt:CT 
f1QC:IJMl=~JTS. PLCflSE FILL IN THE LAST P1.G~ rJF THIS NOTIFICATION. 

Vl05 VnRFSS, H.~. rrs, WASHINGTON REV 8/30/73 
NSA 29( 3) 15 Ff~RlJf,qy t<H4 

05099 NSA 2q(03) RNWL-SA--4694 

NATURAL InDTNE ANO IilDINE-129 TN 1-A~MMf\l TAN THYR!'110S AND ENVIRONM~l\!TAL 
SAMPLFS TAKEN FRnM tnCATIONS IN THF UNITFO STATES. 

BQAIJ!=o, F.P.; snLOAT. J.K.: Tr:NNY, H.; STREBtN, R.S. JP. (BATTELLr: 

l 

PACJFTC NORTHWEST L~-RS., RTCHLAND, WASH. (USA)) 1973. 28P. OEP. \JTIS $ 

3.50. <;yMonsruM nN t=fl.1v100NMC:NTAL sue>vi:rtLA\!CF AOOUND fl.JIJCL!=,'lo 
INSTALLATION. WAQSAW, PnLANn, 5 Nnv 1973 

+++ 
CAT. 4430 l=~VTR~~MFNTAL aNn FAPTH SCTENCES *'* RADIOACTTVTTY MONITORING AND 

TPANSPrRT 
ATMOSPHERIC PO~CIPTT~TI~N5 

i:: A o. T H d T li1 f1 S P ~~ c: Q i:: 

r.RASS 
ronr~F 127 
MAN 
~ONITnRTNG 

QAOIATinN MONITORING 
THYROTD 

f.~TTLE 

F::NVIPf)NMENT 
TOD I NE 

+IOfJINE 129 
MTLK 



Vl05 V1PFSS, H.E. IJ I S , W A S H I NG T 0 l\t DEV A/30/7. 
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LISTr:D BC:Lnw IS A Sll1W"1APY OF DOCUMENTS SELECTED FOR YOU RY SOT. 
PLFASF CJR(L~ nNc OF THF TNTEPFST CrDFS F0LLOWTNG EACH DOCUMENT NUMRfR. 
TNTr-qcsr (nf)F 'JFFil\ITT!C~ls /U~C:--

( OC NCH CHM!GF PPQF Tlf:') 
{~r ~OT CHn~GF PROFILE) 

M--M1JrH r"Jrcqi:::sr 
S--SOME fNTERFST 
N-- NO pl)Tr::p cs T ((HAMGF PP~FILE TO ~ll~INATE THFSE DOCUMENTS) 

01)099 M S N ******* M S N ******* M S N 

hPPROX. HC'\.J MANY DCClJ"1F~HS nn YfJtJ PLAN TO REOUE=ST FRrJM THr:: LIR!<APY--------

PLEASF DETACH THIS PAGE AND SEND IT rn 

W~lSC 

BLDG. 50 RQm-1 l 30 
LAWRFMC~ BERKELFY LAe. 
BfDKEL~Y, C~. 94720 

ANY AO~~n ro~~ENTS WTLL RF APPPECIATEO. 
PLFASF NnTTFY ~LOPIO SMITH, X6308, nF ANY CHANGFS vru WISH 
TO MAKF I~ YnUP PRnFTLc. JF NQ A~SWFR LEAVF MESSAGF lT X562l 



-- v l . j 11 ; ~ :: <;:, ~ ' H • .: • 

NS~/SDI NLlT!FIC~TinN 

'.....:STc~) !3[LiJW ARE THF. [)JCLH~[=~JTS SELFCT;::o F['D YClJ 3Y sr~I. 

" : hffl p : ) s p '~ r: c ~ 0 E c t3 y ( + ) fl ~ L TH 0 s i:: y; ) u HA v [ c H CJ s c t\I T r s c L :: c T 
]1CUM~NTS. PL:=ASt: FILL HJ TH>=: LAST PAGE 1JF THIS 'lcJTIFIC."TIUi'l. 

111 ::i V r _1 '.-< i:: S S , H • c. U I S , 1.-1 ti. SH I 'iG Tm l ':J._-;::.\f 8/3)/73 1 
'.\SL\ 28 ( 1:) 3·~ j,JtJV['.Ac3[.~ 19 73 

24472 -<F.PJP.T O~CKLT-5~201--143 

~csT V~ll~Y R:PPUC~SSJNG PLA~f. QLJART2~LY R~PORT F~D AP~IL lr 1973--JUNE 
3 . ' l ·} 7 '3 • 

P:UCL::::\r:, FUC:L ScRVICFS, l\JC., \.:EST VALL::y, \J.Y.). 17 J!IL 1971. 
9". ,_ic:p. r--HIS $3.,J. 

+++ 
C,.:.T. 441 I fNVIR.CWv!t~T.'\l A~:1 EAPTH SC!E>JCi=S ~:/i.< RAD! lACTIVTTY '1iJ'J!T 1:l~f\;;:,; t\f'·JJ 

14LP11,\ 
c=::;r1_1 .. ~ 

Tq/HJSPCRT 
PARTICL::S 

137 
+ I r1 D I 11 :: 1 2 9 

L ! 1) ;J I n i,.· AST i:; S 
Q ;~;J: f_ TI OJ i"1CI'\ IT JR I ~JG 
Ff,[•1'1\CTIVr 'iAST'.:S 
~tnw: 1ru:1 L·6 
T0 I TI' I'~ 

H.::T/\ PARTICL:=S 
G .1\ S c 0 IJ S ',./ A S T c S 
r:m Hff l 3 l 
MILK 
PADIDACTIVE WAST~ ~P~C~~SI~~ 
0 H CJD I UM li.:1 6 
ST'.'.!!!NTIU'1 g1_; 
\-,1 :::: s T v AL L c y p j{ ~x :: s s u.i G p L M J T 

'''\• \ 
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Vl_5 VJ~~ss, H.E. IJ! S, \,~A SH I i'JG TJ,\I 

I/LL 2 8 I SS L 

LIST:J FH:L 1J:I rs I-~ .)Uf\Ar-'ARY c>= DfJCUA':!JTS ScLECT'.:D F')R YCJIJ RY SDI. 
PL:=As-:: C!~(LC Cl~J:= \lF TH[- I~HE"FST c·-.u:::s l=LllLOW!NG E:/.:CH DLJCU."1::::;11T .'JIP113;::>:;. 
I rJT '::~::'.ST C'lfJ:: c;: FI 1'Jl T !'Jr•lS Ah'':--

,, __ ,vucH If\>TLP~~ST (DLl ~1.n CHANG:: pOrJFILf) 
S--StJ•k I'FFRfST (00 '~ 1lT CdfU~:~::=; f1:<.CJf=IL[) 
N-- l\!l rrn::PE:ST (CHAN1;;:: PF.,JFILE TO .::LI'1HJAT:: Hlt:Sc [')1JCUr1:::~-JTS) 

2 4 4 7 .:: '·1 s ~,· *'~***** M S r~ 

PL~AS:: DETAC~ THIS PAGE ANO S~ND IT TJ 

l~RISC 

~L'.JG. 50 R~>CJM 130 
LA~R~NCf dERKfLFY LAB. 
B E R I< E L i: Y , CA • 9 <t 7 2 t) 

.MN ti.DOE) Cfl;'v'.i~f:hJTS WILL g::; f1DPP!:CIATc-J. 

******* . ._., S N 

Pli::.\S:: f\:flTIFY GLnRIA <;"'lITY, X63J8, r;F AiJY CHANGE:S YC!U \..JISH 
T u ''1 A K : Hi y (l u R p F- r F !l ;:: • rr= \j[J A ~~ s \. E: Q L r: Ll. \/ t: .~1 E s s A G '. A T x 5 0 2 l 
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Vl05 vr 0 ESS, H.E. _./ ~ .) /\I . ·>!" .•• 

~S~/~C1 NOTIFICATION 

LI S TED ? fl ,-l 1-1 A iU TH f D -; C V•1 [f JT S SE L EC T ED F 0 R Y 0 U BY S 0 I • 
KrnmRDS PQfCFDEC BY (+) i'P[ THUSE YOU HAVE CHOSEN TO SFLECT 

i 

urr:uMF~1rs. PLFi\Sf F'.LL Jr.J TH!:: u~sT PAGE rF THIS NOTIFICATION. 

Vl05 VOPESS, H.F. C!S, WASHI~GTON BEG. 11/17/72 
NS f, 2 8 ( 3 l l 5 -~ U GU q ~ S 7 3 

05533 NS.t• 2.-3<'-:'3) J CUkN1\L 

EXAtJPLES OF w:·10Kil\G LJ'>AITS FCP CISCHt'.l<GES OF RADIONUCLIDES TO ATMOSPHFRE. 

BRYti~_T, P.fvl. (\J:HifJNtL P,~!JIIJUlGICAL PROTECTION BOARD, HAPWFLL, ENG. 
). DP 111·,ll 1 1JF D!SPrSllL CF R.1-\0IDACTIVE WASTE. PARIS·-
DRGAf\JISl1Tttl~·J Hi~ ECJ~;unc CC-'":PEf<;HION AND DEVELOPMENT, 1972. ( If\J 
FRfNCH ~ND F~GLISHl. Fe[~ MFETING ON DISPOSAL OF RADl1ACTIVF WASTF, 

PJ\PTS, FP'.i,11.JC[, 12 '\PP 1972, 14 .t\PP 1972. SEE CONF-720453--. 
+++ 
CAT. 4421 ENVI 0 0~M("\T/L ~Nn F~~T~ SCIENCES *I* RADIOACTIVE EFFLUENTS *I* 

ATMOSPHfR[ 
A!P 
CRITICAL OPGAMS 
EAPTr ATl"'OSPHEPF 
IODINF 131 
MAM 
RAD I AT T '.JN Ofi S ES 
PAfHOISflTfiPfS 
ST!\CK DISPrlS.i'L 
TRITiU~ 

05535 NSA 28(03) JCURt~t.L 

CiJNTl\MI NATION 
DOSE Lii'JITS 

+IODINE 129 
KR YPTO\l 86 
~ILK 

RADIOACTIVE WASTE DISPOSAL 
RADIONUCLIDE MIGPATION 
STRONTIUM 90 
WATER 

HEALTH !~PL:':C'\fIGr:S r1F T~F DT.SPCStL ilF PADIOACTIVF WASTES AND WASTFS FROM 
r 

OTHER SGUP!.FS. 
SH/\LMO~J, F.- CHANTF\JP, J. (i-il,:~.LD HEALTH ORGANIV\TION, GENEVA). 
PP 205-223 nF DTSPUSAL QF RACI~ACT1VE WASTE. PAQIS- ORGA~ISATION FOR 
FCONr.~'.C cn•Q·:PFRi<TIL1N l\NO OFVFUJP"1EtH, 1972. (IN fRf=NCH AND ENGLISH! 

FQJ~ ~EFTING O~ D!SPCStL OF RADIOACTIVE WASTE, PARIS, FRANCE, 12 
APP 1972, 14 !\P!) i972. 5t:F r:•t.;F-720453--. 

+++ 
CAT. 4420 ENVI?fJN,._.,F~lTfl.L 

AIR POLLUrrr;r; 
GASEnus ...j'\SfFS 
KRYPTfl~: 85 
LICJLITD ,,.l\STFS 

!HW EtiP"'!"~ SC!El';CfS *I* RAfJIOACTIVE EFFLUEl,!TS 
BIOLOGICAL EFFECTS 

+IODINE 129 . · 11 

LAND POLLUTION 
~ON?ADinACTIVF WASTF DISPnSAL 



·-
POLLUTION REGULATIONS 
SOLID WASTES 
WATER POLLUTIOt-1 

PUBLIC HEAL TH 

RADIOACTIVE WASTE DISPOSAL 
TRITIUM 
WHO 
THER~Al EFFLUENTS 



~ •. HIS COMPLETES YCUR SDI <SELECTI~E DISSEMINATION OF 
.NFORMATION) OUTPUT FROM T~IS ISSUE OF -NUCLEAR 
SCIENCE ABSTRACTS~. IF YCL HA~E ~NY QUESTIONS, 
PLEASE C~LL GLORIA SMITH OR HARRIET ZAIS AT 
(415) 843-2740 EXT 6308 OR 6368, CR MAIL YOUR SUG­
GESTIONS TQ 

WRISC 
LAwqENCF BEPKELEY LAe. 
BFPKELEY, CAL!FCRNIA 94720 
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L~.STED dEl 'J\·/ .!\Rf THr n--1 Cl1'.11_~,JTS :)[L[CTED F··-~Q y !U BY SDI. 
Kr-y~4r•qus PR~CtDfC fH (+) /i~,L fHGSf YJU Htvr CHi'SE>J HJ SflfCT 
onr:::...P·'l;;rs. PLft.<;F f-ILI rr., !Ht L;~ST P',GL ('.f- Tl-'r5 i\;flTIFTC1\TICli•:. 

VlO'.: V~l'='ES;, H.L CJ~, i-.~\::t-'1f\JG;;<1'J 

~,5~ 28( 2l jl JULY 197:: 

02585 :.JS A. 2 d ( ) 2 ) 

EXTnJC1 LllN~-Y p "1or;1;.CTIVTTT! r; 
AP1LLQ 14 PPLG(Jas. 

J(IJFhAL 

8FG. 11117172 

/SUP 244/PU ~ND /SUP 129/[ IN 

llf~f·,Mt1f..l".., C.J.· D"''lltl, ~~.J.~ hlr-1f~:tH:1;_G, C •. 4. ( ~tJ '• S H Jr., G T CJ ~ J U ~4 i'. V • , S T • 
tnJ:sl. U~lf- PLWrT. SCI. LLT 7 ••• 17-~ 2, 44 C:r 4 5 5 ( J ti 1'' 19 7 3 ) • 
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u.:. 44.::,1 P;VI!;_r--·~t·H~'!f~.L -~,·m UP!f- _,LIU:U-S */''« !~M1TLH.C1"IVIfY "ll;fqrORP.G /i'W 

T'~.t !\JSi>jt: i */''< -~Tf·•' ':PhFRr 
AP(lLLC ORPJfCT 

+It 1D It-' f- 12 9 
PLUTrn1r U'-~ 244 
kCCl<S 
XL 'Jli\ 

Dl: .•, Y 
i'i01;!\J 
RAD~['J\C TI vn·y 
SPL:r\l""f1~Jrnuc. ~-I SS IC J 
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~St/SCI ~(TIFICATICN 

LISTEC ~ELC~ •~E •tE [CCL•E~TS SELECTED F~R YOU ~y SC!. 
KEY~rncs PDELECEL 3Y (+I ;q~ THJSE VJ~ HAVE ~H1SEN TG SEL·~T 

cccur,HTS. f,l[f5E FILL ff\ .H~ LAST P'\GE: nf ·HIS cl·'.CTIF!c~; \.11'. 

VlC'i VCRE~S, Hoto C!S, WllSHNGTO•; 9EG. ll/17/12 
f\S~ 271 lC I 3C ·~' 1S73 

f\$.& 27(l01 OEPC~T OR p IS I c--7 2-s· 

/SUF l2q/I If\ T~E Ef\VIFCf\~~\T fRCUf\C A NUCLEAR FUEL ~EPP"CESSING Pl~~T. 
~ ~ G '! '.: , F • J • - 9 EA V c Y , T • C • - ~ P ' C l ~.I .• ~ K I S , J • (,~ I t"1 F F1 CE t"1 f i< ~ C ; 11 TI C N 
F~OGF.~~s. ~/>Srlf\(TC,,, c.c. 1us1.1. FIELD OPErt.TtJNS nrv.i. 1CT l'l72. 

+++ 
CAT. '43" Ef\~I~Cf\MfNTfl 

~O.!TCf.HJG 

.ACTIV~1IO 41\,.LYSJ S 
+ ICCif\:: 129 

f\EL r•:N BFtf'IS 
r H IC ., ET R ! L f. l\f, LY ST S 

tf\C ft<ft ~ClENCES *I* ~~OI1~CT!VITY TRl~SDJFT AND 

l:t,Vrf\0".Jl'~NT 

LIQUID SCINTlLLATiaN DETECT1RS 
R~CIATIC~ ~OM!T8RI~G 
~EST VALLEY POQCESSING PLANT 



C'Jpl.Li T. 

Ii CL ~ 7 

1 :sHc ~f' c"' cs 1 ~.u1·"t'Y rr c~~u,v~:ns st:LECTF:D FOR nu av sor, 
PL~•:c ~!<CL;: ~H· CF TH l~nn-sT l1l'JFS FC:LL'lWINr; S:ACH COC~MEMT 'W"4BER. 
j~.T~FST CL[t: .JH·il.iT ,-r .. s nE--

t,4 - - ""'L l t- ~ t: T f :- (." ~ T 

S--~[~~ f·~T~~~ST 
... - - f\ ( ! ,. T [ -, ~: s T 

('JC .. ~ r '" 111• r.c;i: P '.CF I LE) 
er:~ .'""T u-.'l\C~ P.C:FTLEI 

(~H~l\G~ C4~F'LE TQ ELIMINATE THESE cocu~~~TSl 

v lL DL.V. T•: RF'IJUi:'ST FRCM THE LIB\ 1RY-------

~LE1S= CFTt(~ T~!S ~!fE >f\r SE~r 'T TC 

~q ~( 

PL[:(, ~:J 

LA~.1Fl\Cc o~cKfl EY l.1 Po 
~i:;.nLrv, r/, <,41;c 

.II\~ HCf[ ((~;1 !::i.T5 ,_,;11_ QF .»F'"C:t.TECo 
FL Et. S"' f\rTl FY 1;L ''- D ~~'·Th Xt i:;,;, 1F ~~iY CHANGES Yr":IJ WISH 
r: ~1Kc r~ ~~L'l ::ir-~ni:c '.F '..: r·t.SW>'.'< LEt,VC: "'ESS/IGF' AT X5&21 
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NSA/SDI NOTIFICATION 

LISTED BELOW ARE THE DOCUMENTS SELECTED FO~ YOU BY SDI. 
KEYWORDS PRECEDED BY (+) ARE THOSE YOU HAVE CHOSEN TO SELECT 
DOCUMENTS. PLEASE FILL IN THE LAST PAGE OF THIS NOTIFICATIO~. 

Vl05 YORES~, H.E. ors, WASHINGTON BEG. 11/17/72 
NSA 27(10) 31 ~AY 1973 

22483 NSA 27(10) REPORT JRP/SID--72-5 

/SUP 129/I IN THE ENVIRONMENT AROUND A NUCLEAR FUEL REPROCESSING PLANT. 
MAGNO, P.J.- REAVEY, T.C.- APIOIANAKIS, J.C. (OFFICE OF RADIATION 
PROGRAMS, WASHINGTON, D.C. {JSA). FIELD OPERATIDNS OIV.). OCT 1972. 

31P. 
+++ 
CAT. ~430 ENVIRONMENTAL 

MONITORING 
ACTIVATION ANALYSIS 

+IODINE 129 
NEUTRON BEAMS 
RADIOMETRIC AN~LYSIS 

AND EARTH SCIENCES *I* RADIOACTIVITY TRANSPORT AND 

ENVIRONMENT 
LIQUID SCINTILLATION DETECTORS 
RADIATION MONITORING 
WEST VALLEY PROCESSING PLANT 



EVALUATION SHEET 

VlOS VORESS, H.E. OJS, WASHINGTON BEG. 11/l 

VOL 27 ISS 10 

LISTED BELOW IS A SUMMARY OF DOCU~ENTS SELECTED FOR YOU BY SDI. 
PLEASE CIRCLE ONE OF THE INTEREST COOES FOLLOWI~G EAC~ OOCUME~T NU~BER. 
INTERF.ST CODE DEFINITIONS ARE--

(00 NOT :HANGE PROFILE) 
(OJ NOT CHANGE PROFILE) 

M--MUCrl INTEREST 
S--SOME INTEREST 
N- NO INTEREST (CH4NGE PROFILE TO Ell~INATE THESF DOCUMENTS) 

22483 M S N ******* M S "' ******* M S N 

APPROX. HOW MANY DOCUMENTS OD YOU PLAN TO REQUEST FRO~ THE LIBRARY-------· 

PLEASE DETACH THIS PAGE ANO SEND IT TO 

WRISC 
BLOG. 50 ROOM 130 
LAWRENCE BERKELEY LAB. 
BERKELEY, CA. 94720 

ANY ADDED COMMENTS WILL BE APPRECIATED. 
PLEASE NOTIFY GLORIA SMITH, X6308, OF ANY CHANGES YOU WISH 
TO MAKE IN YOUR PROFILE. IF NO ANSWER LEAVE MESSAGE AT X5621 

.... 
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194' NUCllAR SCllNa ABSTRACTS '/QI. 'Jl, !'---11 

' 
~uu r·n..'i ~RS~ OBSF:RVA1'ION9 OF SPECTRA.. Gold· 

, . f1 ~- 1r:-i111f( nita I~ of Tecb.., Puiade.r:a&). Bolaao., 
~ ' ~ 'l y ,. • 1 c - q) • 

, 1:1mk """'°lt~_!n• ol two l"f tba recently dlac°""nd pul· 
, ··.1~ ·.., •,io "oor°"• ""' *almd. 11Mi data pf'O\'tde tlMi inN .. 
!~rw·~i11 •p--;:tr..1M a1ld tbt tlme-f......., lll•Ol"J ol. tM •&snal• 
·'n" ,. biandwldtb r,1 :S Miia. (•uth) 

1UO 'ITELLAR ROTATION. Eppo. Harland W. (Vnl•. 
o! Caltfoml•. U. A...... ~. }fat.. Aoad. 9D1.1 U. I •• 80; 
51-" 1May lPfiS). 

A pPrtlll'b4lUoa ieobldq• l• d .. orlbed for .,,.na1mau.,, dllt 
~nt11~•I .tnacture ol l'OtaUCNUJ dl9lor1ilid wtare. (M.0. .t.J 

:taM COSMOl.OOICAL HD-8111" LAW POii llAmO 
IJAl-~XIES AND QUA.,.-8TILW\R MDI) IOUltCU. an.a.. 
F. M. --T.._lalt<o dO A--· ... - .... c_ .... .,.... ..... -.lllUU.CloM.,.,~U. 
llMl'f!. 

l•n• iJ' ...- 1J)fl('IJ-. .... ral ..... tG .. .,..._,. ef ... nee... 
UOCH>~ f·v•inOlastoU mad91• - tHwetk!al Uld .... ,...._. 
IN' .. .:>9. n. -P-r-obebi• FM"" of .... ,.... ....... &Mt .. 
l'!l.•f;itf polnt.d Clll bJ ~ ................... "' ..... 
1Da.i;ti.~t;t'1toa ol •'«t•l\J' ldfd:lfted ndto ~let tell& Uiiit nll 
"ht"'-•~niatm. llllOl'derto...,......,....._. 
.. ~1.c;109 ......................... : ........... ,.. ..... 
1 .. 110 ~data,,..,..... ot objft'te ........ --
rod olllfto. w .. __. _ ..... _., .... ~ .................... _._ .. _..__ .. _ 
world-•adml. n. ....-.. ..,... ,...... , ... ,._.........., 
n~.t<I..,.....,. .... rt.lip.,..~ tMi dtie .... ....... .,.. __ ..... _....,. .. _ ....... _ 
~ PRU[ <l<TroftALll IN PUI&\,,_ TllWllY OP 
\ AJ\.'A~U STAlm. de l'nBu ~ • .J. A ......... 
T ·~h.'fiM cte A•rou.attca1 S.0 .loM doe Campo11 0 !lpa&at. 
An. ,1;r1111'f dTUtl. C'il!llK' •• JI: tU·I~ 11. l"'l. 

A 111et~ of cslcalua of the pai.ett. ~ Q, ill U.. pdn .. 
tlon U1••.:U'J of varlabt. Nrt, la~~ ca.it oaJeal• 
of the .. f-~ ~ .... taMcrllhi. (..U... 

~ "'. ~ ~ THP. DOPPLER EFFKCT MID ITS mPLAChl£MT 
~°"' · TH! prfl lN RA110NAL MECJIANJCS: APPUCATIO!CI 
\i £RJ!if~.M"i.4.f VERln<:ATJON!. Lot-.. ......... ~ 
()pt. hl-; t•'\i.I( 'cly J ~. (ln Fnriict.). 

ti J'·" ~ .. .z: ~ t.:' .,.._.Af'd tbe red Of~ plu:J NOC 58&1 lor a 
bn•n "' 21 C11'1. r •• ~In r~y "1th a~ 
m•:.rT and r· m..,.;inid ta op(iea wltll a •pectros,... not btil• 
ecp•l. tt foU.0.V. that me •peed ot llcht from • 1.ia,.,. I"" .. not 
eq1iai ~' that of a pl.by c wblcll i. ..._llf'«I on Earth from ,. 
llt.P•·unary 90ar~. TIM! Oopplpr empirical forrnll!A ca.not be 
•• pl.dned h'l cla .. 1cal mecbantema •lnoe It It la oontnldlctlotl 
1li itl'i It. Al for tbe th.tor)' of relaUYlty I!' • c from • ~!.I.'· w 
•"<i ,. "'1. If onP rionel~r• thfo UnJvene re-prl'tlerCt'ld ~.. 'ree-
•1.,,M,.,loc ... 111pmM (H), fa.ltl·F.uclldtan, wtth l'uir.Udlan comrn.on 

...... ~t.-d lJI a Rl"1DaD.niaafour-dlmenaloa spaC'e (E), a ewrtala 
untver•al tllM. HM tbat f1I an utromimer, ciu be defined and ltll 
oour.,, rttl®lf.Md ta relaUoll to tit.I• Ume. It will DPOe ... rlly be 
ro~.f,>Wlded r.th the "*°IDie clock tlme, b1.4 l! • o and z' .,. z: 
the Dopplc-" •.arm.Illa .. not acrura&.e. Bawner, f!' and e u .. u 
u r:' •nd ! are iao eloee In all the •xiiertmenta carrted out on Earth, 
.. :~a. when &fl &rtiflel&I 1atellt .. ta ued~ that the error. tnade 
n uaU~ U.. Doppl9r fora.aa are clearly tat.nor to uperlnten&al 

flrMrt1. (autb,I 

1'WT PULSAR ID EFFBCT. °""llU-Ramllton, D. H. 
{Ho..ard C.oll • ._..tory. Caalbrldp, lllau.). ,.. ..... a.... 
1Joa), 2"1fl~ H'3'5'1une H, Uat. 

!t. ha. be8a •\1iq8111ed U..t a •m.•11 orbtUng IX!mfll.ftf"n of a 
neut~n fft;'lr n:l&bt trtQer pul ... of radiO e1ni.1111tlon, tn. •way 
•rwl :.r·-11.1'"' to tJwt, lo effect in .Jupltttr. A H~Ult... of mu• m < lOl'Tc 
""n<> ~(·rw-,,.-f'd, to avo~d dtnlcultte• with gravitational rad11tmn, 
"1: .t\i>e At ll • IO"MD to &tn a p.rtod o( t.\.ie ordar obl!lflrved in 
P'· 1 ~tr111. Thh1 "'~lion t. dt•ou111ed, and tt I• concluded that 
'l:-. •" 01~ '"'lef'hanhu~ ((It' P"!~!lrl appear-1 to be excl,Kffid, unleN 
t1" o:l 1 • 1m1ur"•t!on of oo!'r'9dl1.ucc 11D.tei• ln free-t:111l motion I• 
... '"~'"""'- ll'KJ 

lf!'Mt . !Ur>-J JN TJ~p; BA!tLY SOLAR SY'ST~M.. Reyncild1J, 
(' r>:._ ''1 •,_'5l!fflf"l.1_8., Strrteley). Nat.re (Landon). 2ld1 
. ,,,.,.- ill(;il), 

··• :- •.~ ... Dl"lnil :ni~244/ic..,ht'n and lodlnE"-129/ 
·.~'~ .·.r ~-h ..,1,·q,-. m"'~1~11~11 roulcl roni!rm 

Y· t·i•· ~ i ... ,, · '<1' · t rarlloarttvltl£·11 wer• •ynthe­
"\, <h '"'• ~r.,('<>I'<' l~·;>h! !t'l(I 

'• \Tf 'r-<:: ,\T 
T ! ) J • ""' ' f'. • \~ '9. li;.i, ·'r·' . , "'"'· ~ •• 1. 

D. (l:DIT. of M.achHU..r. Jod.rl!'U Bank, Eog.t. Nature (Lond . .o!'Jt, 

2UI: 1033·8"1\lfle ll. 15168), 
Btt.1dln• at 11 nn were ttxtend~"1 t<• thr h:1r "'"" n r~·1~~r~ 

Obee.-vattone weu· made wtlh lht> l\1ar~ ? tl'i~lil~• r.<(• •l .~., .... .-; "'ll~ 

Ill May 1K9. Plli.. ...,. ca.arty <ietiortf!O:I frnm '' P <'9~.f/ fl.,..; 1 1 '1 
TUil' errlveJ thnff •eed wi'Ch tbo•8 t!KJ7'fH'l• .. 1 Ihm 1•~,ni;-.t" ·; 
wtth ob.l!'rvatkn·11 at 408 Mitt Htflt .. ,u..,,hl!,.n~ ,1,,.,,.~111•.n r. ·1·, 
FM CP 0834 and Utl Cll!llJ yPptr llmft-t ~·ouM '"' µ!•('Ni <m 11 rn• -••.ton. O.ta an pvn for peak nu.x df"lUltty and mun 1.w.ti•'!' 
9""1J• ... Nil'.lfll IH' dllOllSHd. fO YJ 

JMN llf'Hll8T1ILLUI MAOllllTIC TIEU>, R"l<OT, R. •. 
~ .... ~~torr.~tt~r,('&n..\; 
9lutlr, W, L. ft. ....... (Lcl9daa). 218t t<:'\G(..'""" 15, 14-e .. ~}. 

n.1: :."::::.:,.. "'!t:,J:c: ~'°~~~~·,:.;~-;;;~8' 
rvtalJotl ~.Me bNll report.ed (8mlth, thturti ?l._ 
:IH U .. ). TM8 ...... ltr I~ d1n<"'".il!ld tow1rd• IJloft 
Sarlll, ........ lower ... prttMNI .-. .. w •. ft l• d~ ~ 
~--~totMIMalnta.Uoefrom the FA1tf'!'• IO~· 
....... ..,. .. -,. UU Uall hi C!OMW.rably l<-it>r Uit.n ..,..J•Jld 
-., •JlllllM1ed lor tM INeJ dee ot O.. obHrnuon.. J!'I U. pr811PM 
....~ h &. ~a.&_, obefiirvatto"" 11r• ('r)flnf'.l•'·"I• 
•11' • lldn•telUr fkld oontpODltd ol about 1ir• 1a• . .-;•, d'tf'• •ptl 

==-::.::--:-.:. ~: :::i.:r:t'::t~v',:itn 
rotatloe l'f •4 ...nu. oti..rY_, "1 Smith NJUld he 1nl'd(I' up <>f 
•U ucl:tllM ift a.._.,..... ad -I ra41arui la lnlt>U~llar 
...-. TM• ..,.,puUltlact .. oomlltilnt wltll 1.hr ob"nv1t1M 
~ ... IOtal r..si.ao. wu b dae ume N"Mf' u th"' k·tv,,.~r1~ 
C'Olltr~ Mid lmplS.. a hlleret.llar mqrwrtic flrld four 
11m ........... tM9 Smida'• ...-r ltmtt. (UIQ •n ftEUlfnU\RYll:ESULT80F M.'L~TJNI; ~:\Dl'·· 
IOURC[S. a.-..rt, 0..: Rafi!, 0.: Vtaota, M. Ct:nif. Qf Rtllc..,_l, 
Mllttlre ~.net 1034-TQune u, tHlllt. 

A prQITtuam• of ~tlODI of pulHMI h:l111 b.>~n c.•;pt . .,l 
al 4V'3 MHz 1,1.1111• tbe N-S arm of the Jllorthern c.- ... ~ t-·i.. 

· &e1-N'.'Jlf'. 11- IOllll tran.tt time (4 ml.a) t~ thf' ftl'll.t>1::~::> hn Lr::i 
alkaw9 ~enuton of llundl"llds of p11.lsf!'S "t e11t h t!"~t" ~ i.! 
1rudt1-b<-arn arn.r:w-emMlt enablet rap~d and prt>.·i~•· ,~ ..... ~r ... ~,;i ' 

of dltrU~. Sou.reef! CP 0950, 1133 and 1919 h.o·e 1J<.J tr~ bh., 
obeei-Ted, but DOt CP 083•. Valuee of a &rf' t.abuhU>d . .\ ~,..,,, 

cant ctUference Wall apparent behtrttn th? bl'btvf...-.;· ~fer !'·Jt 
end that of CP 1133 and 0960 with regard tt'.I the P'Jl!!W held! 1r, 

a trabt of pWae-1. CP 1919 •howt!ld train. of puh•l"P Rl; .. ,!'\", ~ 
almost the •am• hetabt. •"rea. the other ~' M1~1rr-(""- '~ .,.~ ·' ' 
a Cl.IC"eeealoa of markedly dtfterent pul•""· A:'l 1\Pi>mpt . ..,.,-; r:"• ,,, 
&o find some 110rt of oorrelatlon between the ~ttk v~Ju~s rf :i,., 
lllCoeNlve pul1ee of• Sivea SOW-<'"'· f'P 1919 &.nd l 1 :'>0 ll'"n' '"-' 
ltldtc"tt"n of etanlflcaat deviation fr'Om a llf'Cl.'lrY·~,., r<:1.ni.'0'r 
va.l~. but CP 1133 sbowed 80m4!' sort of rc1:u!:r p•ttt·rr, ,, .... 
•ltllrc of a fluctuaUon o( th• averqf' pul"ll! he\·i:,h•_ "'Uh 11 \"'~ 
t..ke that of the pulle repeUt1on. A pre!lni!n°..r1 \·:;i' ,t> o! ·; ,.. , 
for lhe ratio b(.twen ~ averll(l.' peak \·1th1<' of ' "'·f'n·' p,1h•'.., 
and that of "odd" pulH• .... ].SO -a: 0.lf'. !his t'1•ll.fol.l\lll>!', ""': 
1upport the oonoept of .. eom.etblng" osr!l\11.tl"" both In th+" rur1-
damental mode ud lD .omfl' higher ordN rnode • t · 10 

Jaan GRAVITATIONAL REDSIUFT AND Ql_"A.s:t~STFt.l.o\.R 
OBJECTS.. Hametlll-A.Dttfla, K.. A. (tintv. c·f Oulu. Ftnlanrl). 
N.tur<t (LcJDdoa}, Zl!l1 lo.t0-.1"1UIM!l 15. tP.f'F;J • 

The chief crltlC'l•m of the gravitational lntt'rpreta1!r>n of t.'1c 
red elllft In the 1pectn of quuan'I I• concf'l'ned ,., 1th thrf'f' "'"'. 
pecte-hlgb •lf'lclro'l denalt)-, dtfl'ert"nU11d gra,·itaUon .. 'l] rfl!1 fllHrt. 
and the Am all thl('itaf!H uf the ltne-«-mlttlng 1•.\lt:>r. TM rt> "r" 
aom111 phenomena 1Uggeettng tbat qna•ara llrf> not 11t ('O!'l~<'l~l~ "l 
dl•tancf'I, fl00 tt I!" tnterf'sting to try to ct>nstri.•r-t mo..-li>~a l'I l'i' ;f'tl 
<itfikultlrs lmro•ed by gra,·ltatiC'nAI rf'd lflhlfl ar,J ll'oldM T~ 
model 11tudl% b} Grt'•Mtf'ln and SC'hmldt (A.etr<•phyl'I J. 140· l 
U9r,41\ 's m01ll{~~ 'n :o1.u:u1.,l~ t~at QUR\IO:lJrl'! are r('tath "!\I •"•nl 
hoxl·~~ h111·\11~ f'ru~l•'l' 1ttnio1:1p:•"rl'fl, Lhf' er1.1ptJ(n1s rlttil\jl; 111. l 1 ~ 1t1 
from tlw 1rnr!al"t' Md then fallll'lg bar.k, If tht' SUrfA('P tf'n'l'>f'ratur,. 
1fl •.• rn,·l('l''.h low L~e t'lllire ... n!'~T'\'ffi ~pl'l{"fnHH 'rl~hll"~o; In 
th<' ,.r:1•t1· .. )ot··t>r ~..,. "'hlcl1 rspld "nitherniRI r•..rti'·I'"" llrxl K!!." 
tvaJfse~ Pl'°°'"trRtlng ea{'h oth~r gl~e an ltnpr<:>iiRlon of high t>IN'­
tron t.mipt'r1&turf'. Thf> thiclmeae (if the emiltlnR; layt1r IV? 11' LhttTI 
dt'lo>rmJrwd nn! by hml1at1on a...d e'<C"ltl'l~l'm hiu !>1 Hw ~1''".Jl.!(" 

hf'l11;1':l to t<.hl"ti t!\(' en•pttonJt ar+o t:.:.lt" to r'.t1e. ll l11 11;111t111mf"(l 11' 1t 
ff"~\ ltat!Pn IR tiiP m11ln fa~or dNermlnl~ th!~ ht !pl"::. Ai' •.•'df'r 
nf-ni-.g..,llude eAt\m.U! for ,\R ii' t•hl&i .. ,"'11 fn•rr :Ii(" If''"-- ra' ·· 1~ 
ti :!.ct•(' e<.j'L!lt 1 nn~ of ttr,wle11i1:g In Sr·h,,,. ar:,,!, ''.: - 1 <\f'" • ·• « 

Tbiio 1tr1vlrat1o!lal line bi·m1tlt!'n1"-« 1111 trv\f"fJ·r~ .... t ' ,.~ l •!--',•· 
proprirttor-1\l to thf' l!Ql.lllirt> r.f t')1> p,-,1". !•:r 
I"- l ,• i' !'· :·· L·: th.- nh',t•I '''' '. "'-'' 
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,.,,,..._ ,~·· ..... _. ..... , .. ·- .,,,,~,-· _ ......... ----~ 

D«. IS, 1966 CIOl.OOY, MnlOIOl.oOY, AND •• DAlOOY sm 

,,.,......, B. (Lo-d'll- do lo VW., Pui•h 
Ocentor,>J.;7·,:11,L.:B-..c. V'JeMl.,~ 
A'-''e ~""'C ~_,,.,!Hf, PnoprlM !Dl-T&/f, l4p. 
0. """""'· f.'.<m,.-T-T), OJRAU, 

FroM ---tJr tllo ~Gfl:Mll_ .. ,,_ Wn SiN.. ()_1<au, .. ...., St"ir'•n1 wu.n. ~. 
Jilatu:nJ ~~<tnpe• p~ ... mo. ..... ,.. ud --h·--------·-lf.11 fl:nc.t •.S N.:4illl!t l.ron. •QMotfftc. IDduat:ttal, m 

lft.t<'.!.«.l ~Odiln1'. '" ~ n.. ndlolilOCopel 
are tl'\.·"1 l• N1IHlMi1 Juel --- ... 90llll pal'Uolee !ti.,.,., :s.:o:r.. lbd oe. mllld. Tlte P"'1fl'a1Ea of elltdl" an 
~ WU.ni c:-t. 01C Sil.DI Nal9 Md YarlC111111• Frmo!i. rlT•" 
1-• .._ -wttm.....:S bf mmDtlom. of raad ootleoied 
o_....r • ffTtaln ~rlod by at.MU of •olal -11mera-cl 
tun. D1• e:sunlaatl• rteldlld Hpt"eHbtaUq data oa tti. 
rwllol ....... ~.,, ........ durllos doe Mlllpl1111 
por<od ~ _ _..._ '!1le - ..,.,_ ahlbltod 
u ooU•llJ' -1 111.Wr llioa that of tho water, ud 
la k-idtabl.e IDr dlnct pama tpeot.rom~ &Dd nrtou 
Qibil!:r ua1, .... 'ne namn.tfa.. oanted oat IDolade: dl­
!"'!'Ct pm1'ta ~1 dryt1'1 ud cruhfri.1: a!Jiha, 
bottl:, .-rad,._ mNMlnn.unbl an tJw dried mud; ud 
iP-pa,...tt"° of a.. eud, clay, llbd orpalc m.t.tter fracttona 
fnir.) t!Nr frnb mud. lnw11U~thY1a we,-., alto rruide .3f the 
r)tatt')C ~"'Ill.city, ot tbit mud •Ml ltJ1 Hri<Jf1l'l oomponn.tA, 
of n-"lol-.ot11>99 of Ce, St, C•. 1111, P, and J and their •lr­
Dln.:lM>e ln flllout or In •d11tail,,e u1n. The purifying 
rolto <'1: ll'mld la oontlnned bJ' l'le re11ult• of mueuroem"nl o( 
nut1Qft ~peclU... [Hi):Wlftdlnc Oil their na.btre and cbemtcal 
r !'1'11 radll"llMJ~fl rn~y be only alli.,tly f!:11:ed (Iodine), or 
m.ay be almoet totally fl.l"<'.1 {cerium). A large part of the 
.u·u •tty tn.uported ~ 11arl.aoe "Walcra la thua illm.ln.&ted by 
~Ilion of mud or by filtration r'•nt•. (auU., 

4U4!5 DISTRIEUTION or ''2• IN PLAM<TON FOOM 
'''"'OORl! llVATl!RS or llVASlllNOTON AND ORl!OON, 
111<11 l°'!· Lowle,O..,B.:9-,AllJllB. (Unl•.ol 
W~.Seatll<j. 12p. (OONF-t!llOl&l-2). ORAU. 
OIMlln, Al!D-CONF•U·lef·&. 
~ OoeM Sol-.. - ~Coal.,._, ...... , ........ n.c. 
n.. dtMrthotlon of •zn nlaee for "GmOrted plankttm l"•..- ta a No. I me•h net wtthin US mile. of tbit mouth 

cf die Coh:tmbt• IUnr Mttlorme to the cenenl pattrm 
of t.hli ltGl'hr•tal dlnrtNtklll. of Columbia Riwr watu·. 
Thi prtMIJ9) 9'0Ql'CM of "Zn lJI W. area n• the Hanford 
1a1dnr NMll.On, SM 111.llM upalte•m from tM rtver 
moutlt .. .Aaal7N• ot 231 UJlqllee ~ollected betwoeri January 
tffl Md DloemlJrer 1H3 ladlme. •taaJ.flaut ••eou.l. bat 
--· ........ ud • eloM r.loll-Np - "Zn 

1 ooeQrr.d _,tile Wub.Wctoa ooaat In U. •Im.er, ~
water a.I plaaboa. Mutmnit. UZa ..iu .. for all 

.............. - ....... Md ..... rt ... - """ 
rd, walnet (t'!' U. 9CIUf.bel'1l oftUon UU l'NCMd: 

a~ lD tht eam1D9r, * .. --. ..._ wu cbl.r­
adlfttnd b)' m.1.D.limtm q)u•a IB an arwa.. n. data we..,. 
.. cni..t by the &'la~M.-tric m•a aJnoei tbe UTIJ of tbe 

~
a,iprv:tl._flld • IGl""m>"'"1 lltatli.b.uca. Vahlile "'°"' .. ro In I ,300 pl-- of "°Sa - mm of ..., . , ...... 

UMI, TRllllO'TO ... '"woAllD"MelMTBllAT· .,,.,...... ,._,,.,, "· ft-...... Oal1r" 11114 .. 
'~00 a...u.. AIW-D18L ... -. 

•4~~.;~.::~== :-~ ... ::.1 
1 ... T 1'1't'(twp<'ftd'i-?ll 16 A !P\I' ~of .. ~· pt'O• 
11l:.r.rt~;_, • ..,.,,. '°'th...,,~ .. ,...,..,,_..,.,,. 
,:~~•la.re" •r•"'t• ;e 14 u.e U\tiv•t,. t• *- tn -U.-r •· 

~l·- ----~ .l\1 !r .. t \ 

11;:"'' Frn ~ 

l '> '- ·~•'I >' f . ..... 
. ~ ' . 'i .. ...... , .-. 

,..._.,' )-'J'lllC..,.TI fnW ATV('~ 
<' 

• • < ~' / T _po>~ • 
" '_. n"" ; ~-- 1··.--. .,,ci GI 
{lvtT"&.C:T, \, l J fl'U> 

~. 'F"ti .•• i. 

\. f.h,,. ... 

1e..i 111 .. ~ • ..c.r . ..i .-.oet11o-·• 
cnut.. n..--.--.-i...-.....-..o1 
IM-~•n._ud. n.--ot-· -·-.--.--.... -.,,.._--....-.. ........... _, ........ _.,. 
nc11au.u-....-...,. ----~,. -· ....... ud 
~-- TMl-i;,Gf-mmlJll 
r..... - - ............ Tile ._i.r-1....,iu­
u- o10.. - -....-- --. n. retaof-fo....-IBIOCboftllo--ua 

~.~~:=-..:~.:rrr.-::dz.. 
WHMr tile e&ota of oo.-nlc ndt.Uoe, and U. pllDtcneu.traa -·11- ...WUJll """1 ... flll-of ... 'fJ -·· ... 
enhlaled. '!1le - - ID Ille atmooPileN Md Ill .,, .... of 11111 _ .......... doocribod. ltr-mtlll 

Sh Surv.y and S.lectlon 
Ol4I BADIOllllTIUC Ml!ASUIU!llll!IT9 IN SELl!CTBD 
POtNT!I 01" THI! ISLAND OF UNIVl!RlllTARIA, NEAR 
OUANAJIARA, M"7'1r, Edpro: Ballarlay, Mal .. 
(c-iuao Naci-1 de Eeersta Nuclear, Rio de lllMlrol. 
N!o. Acod. Br .. 11. CIOll0., 17: ll09·J9(lllt!lj. (In 
Spant"'1). 

Radlcmetrlc meuuremebltl ftlre made lD 1983 and 1984 
of thfi backvoancJ, .oll, "ttgetatlon, and air before the con­
atrucUoa of the Argoaaut reactor and of the etartup of the 
re.actor. Thi rfl'aulla obtained. for the air acttrittu a.re 
tabulated. 41.8.R.) 

Techniques and Equipment 
R•frr -140 to.,,.,,..._.,. 4309" et'1 43163. 

4JMt !NP-18200) THF. APPIJCAflON OF RADIO-
Al''TlVE TRACERS JN THE STUDY OF SAND MOVEMENTS 
IN RIVERS. R..,ort No. 4 (Fl.JlaU. VukmJrovlc, Vojlelav 
Uutttu.t u. VodoprtYl'f'du ' 1.Janolav Cerut, '' Be~ 
(Yn«ioslavial). Dec. 1985. IA.EA Contraot. 207/Rl/RB. 
PJp. o.p. n.n. 

The deHlopmeat of a k:taetlc theory of bed materlal d111-
charge to study aaod me>vement ln riven Js prP~ntec:I. Thfl 

~7, ::c ~u'°a -:!1~n;~1~m.::' ~~ ~l: :::: 
dJd oot mOYe mOTe tbu Sm dowut?"Km and tbe tracer 
l"'""'reted to 14 cm In clopth. (F .S.) 

4Jlll (NY~7J NUCLEAR CllEMISTRT AND 
GROCHl!MISTRY Rll8F.ARCH. J>riicno• R-rt. IH~ 
1916. ~ y,_..,, I'. ,~.-..of~ 
1'1ttat.up. Dept. of CIMn>!lotry). J._ :IO, UH, C­
tn.ct Al'(30-l)-8'4. 67p. ~ IDD... CP"STI 11.00 OJ, 
•0.7fimn. 
.... "b aotlrlti- ta AU(' leer ehtrmititry, aooleu ...,1-

<°'I)', ~l•r rMCOeon ti!~dt"- 11°"' ln.trumt'nbUon u-e ._... 
martwd. l......_,ntork<e, IMt..·runenui, and 1rradlatioll 
facllltlM Med a.re diMcrl~. Uat.a of plibUcat&oM ,..._ 
1111".bfod a.t ln ~tttJo'I Al" IN-lu.1ofod. (r.!J) 

411$1 (VUF--3010) SE!S>CC Vl!LOCITT OBTl!R· 
MlNATWJN AND oomu<CK Vf'.A.Sl!R!WENT'J IN ll. !IALT 
DOM!!. l'RO.lECT OOI!llU.E, SALMON EVENT. ll<:La· 
IMre, Y. R. (Ta-- -•lrleo, 1-1~ """-- CaUI. Ear.,,.._ Db.). "Pr, uu. "'"· Dop.-. cnn 
t1.s1.1 cy. to. n ...... 

1bo ----." ..... ,,_nibs.,.._-...... ., .......... ""',,_, _.., , ......... -... ___ 
ttooa.atn...r.,..,...anlYa.!a•lUt ... •• t hd,..,....-
t>nll lo -- no -r-.1146UI llli-1--r-(aM to/_I ___ __ 

'"'- t.fl' fUNtl lf\,\-~ta,. dtll \Hr .... '°!•{~ l• ~) ... 
'li...J «11.t-.d nV.a-1 .. db !llllN.Md im1. Np1n'4d by.­
'"~hu.•ty u.t • au..~ '*-tu! '!'.u • tio •u • 
• ... 1·t,..rt-t.''J ,,.,.,.._,at>d &«:n•.i•tt~ •!l~ T\l• ~ 

~" r ~• '"2'·1.,, .. .., 'f• ~1 m •i~;11 .·( t:-•-:._t,., •:~."\~..,~<Al 
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3617 SOl'IH.'E~ OF IL\DIO·\C'TI\'fT\" IN f'OODS. 

\ll11'tl \\. f\l1•11w111, Jr. L\ttHnic F.nl'rgy C'ornmis!'!ion, 

Vi:1!11hlr\J('tnn, D. (',). ')hlo :\gr. Expt. Sta., Sp('C, Hept. 

Sn. Nn, I, ·l-kfl96~L 
\'ar·trltt~ ~11Ul'('!'!'l ,,f envlronn1f'ntal rad!nactlvity that may 

afff'<'l Its accumulation in f.,ods arr d1!ilcus<1Pd. Plant roots 

11rr nnf' (If th<' moc:t impPrt:i:nt rntry rnutefl of radioactive 
m~tt·1·!als lntn hlol1>11:1eal !'l\""ltPmit, With rel'lµect to agricul­

ture rndium I~ tl!'IUlll!y tht"' nlo~t important o( thf' naturally­
!K'l'urring nuclldrR, with K40 likely being th<' most abundant 
natural nvflornirlidf' In ~rkultural soils. Col:'lmlc partlclee 
tPRdinK u.·t!h «Uhk f'l<'nH·ntR in thf' atmnciph~·n·, Rnd to a 

!f·q'il('I' t''l.t1·nt in ttw i.nll. a1T rt'!'lj")(lll"ibh• for addition of 

tritium :1,nd CH tr• tlw for)('j ch:un. l/ndoubtf'dly, thr mlljOr 

~o\Jll't' of cu1 '• nt l'"n\.:t'I n with l"l'~nrrl ti• radloacth·lty in 

food~ 1 .. dd11 I" fi (•!l\ nuckar wt•apnns tf·Kt.~. Of thf' radlo­
nucllrl"" prn.-lul'''" in nucl1'ar w1•aJ)(1n.s te,";.ts, most an• 
.sh<'1 \ ' \ • d and dt'l'ay t<• un11w:1~u r ahle amounts within the 

ffr<1t f,w h"un~. TypP!i nf fallnul g1•neratrd hy fl nuclt'ar 

clt•tr>11af1"n :Hf''"' 1tq·e to 1h1• _\lf•lrl nf thr rxp]ni=;l11n. Yields 
,,f 1'-<1" than l 11w1:aton IJillllarily rnntaminatt• thr Trnp1)­

.'ij'h•·r•· rnr! j'l1>•!•JCP l!"P"'-PhtTI(" faJlnut. rht< princ1p)!'.' 

r:1d1••mir!id•:-.. 1·1 l'lt! ri.-"! Ill rr"l'".'iph• de l:1IJnut :tr" J131 , 
S1'0, rh l.:.1 1•0 .. 1tid 1rH. \\1 111,.n.'i v.1th )ldrl" Ill 1·'(('•'!'-!'l of 

1•111 ""'I.'. 1~ n ( 1'nt.1•111n;I!• !J,,tft J t "P""l'h• 11• :md <.;tr;lto-
'"Pl" • Jt1 •h. ( ,~. •·! ~11al''"'Pli••11c fall•n1t, lrortg•T-li\l·d 

nucl1d1 o;; "1H"h a>:; ~,~r', {'..,u 7
, C11 . ~1nrl Pu1" h1·1 nnlf• lm­

p••1t:1nt. f11r~·cr-1·\TIP a1r-rni.J1·d n·actn1.; ,1nrl r1acl1!1 lur•J 

pro<'('~srni.: plant.; an· t"\.tt"l1pl1- . .;: ,,f industrial •IJ.Jl-ratt•1ns 

that 1 dt·J.~f' s111n•· r :ulioacli\'f' ddirl!'I to Hu• .1tmn"ph1·1 I'. 

l•><lint>-!:11 ""ntanun.ttwn of milk resulting fn•IH llH' Wiml­

i>.r·a!f• i11C'1d1'nt 111 disc1..1s•wd. Hasie methods of radi,1active 
w't'-t1· dl"P"":i.1 ;lrr rP\"i~·1•rl. lfl.\t.(;,) 

3611 J(.\J)fO·\C' rf\'fTY IN ITIOf)S- !'Olli THY AND 

,\\l\I \I~ I~~ Cf- ~Flt \l. lle>nwr Patric-k 1\\1·st \'1rginia 

l"lll\.., \f,.lgd.11!0".A,n. W. \'-J.I. Ohio Agr F'l.pt. Sta., Spt't'. 
Jfrpt. ~··r. \n. J, :r('-tll'Jf>'.!). 

~ t'·"'"n 1.r .. d11•·tc: most f1q11t111•nlv rnnsukri·d important 

111 .ll""llTJ1al f«od.'i -i11· Sr". Sr'v. c. ... 137, n.t1' 1• na1• 9 , and 1131. 

Ttw f\\" 1no"t prohablt• ~01..11-cr·." from whh:h !arg(' amounL<:i 

"f "'r" :ind ~1~0 r·ould fw ohbtnr·d an· pl:int and animal 

p1·od•Jd~ h!gh in ~"1k1u1n, Had10--:trontluni isntopt's, con­

ci·ntr :tt•·d in th'' h••"'" and i•gg .<;ht>l]s r1f meat ani111al<J, may 

h1· tTinnvt'<! p1·111r !•1 .. 1:rn.l{ht1·r of th<' animal \'la fcedlng­
l'ith1T :1 (.•·dr1u111~1!t 11rh-11t did or,'\ hhi;hl}" t':tlriun1-rkh 

d11t. llu1· t" CtJflfltlf'1111·nt nf rarfio"tnintlum in f1>1>d prml­

ul't~ pr 1rn:1ril}· tn li"IH' 7111d l~'1: ~tu•ll, tilt' cvn~urnptwn 

h,ir.11rl 1s "mall. llciWP\n·. l'\•nhtnR' PtrJCf'S.St'~ Illa) lt.>sult 

in :1 mlll,r:1t1on nf tlwi.w nuc!11h'" tn edlhl1· porti"n"'. (1 .. dum­

J .T7 1·nt1'r.'i the f•H' 1 di;tin via plant ront ah~orplion. Tht• 
c· ... 1,,. nt• f'i~ ;l Jll;lnt O('Ct1p!1'!11 !ht• ~d!lll' !P"h'('Ul:tr j)IJ!'1-

tl·•ll 1s l'••t:1..;s11i111 In th1· liht·i i.;tructun' llut dn1·<1 not r(.'}1.ct 

h111dw1111catly Ill': a part nf th1• ~·nzym~ ~)'~lern. <'•·~i1..1m 

C•'IW• 11tr.1!•'l" in tlw 'l••lt tl""'ll"S and niuscl<'!'t, H.ul1"1~0-

f<·i" ~ !.f J.,di!H' an· 1111•1f.,mmafl·I~· C.'<•nl'rntnttrd tn th(' 

t!1\'''\d gl~nd, '"10'1\P '" f'"ll'n'tf'il In tn1lk. lodlnP~l'29 and 
1"1 111 n t :1 h,11,ttd In nteat \tmi ''1{~~. BaJtum l3':'~l40 
1" ~·H h 1 I" .. 1 !y :1""'11 hf'<l d1•t1H•nt .md so hichly <'omph•xed 
In t!-H· ~·J! \ 1: it 11 111 oh,1hh' will not he<'oTI\t' ;tl'!J grPitt dangt>r, 
( 1:1• rL111.-dr1.,n 1"1 r;\di.,.1ct1•Jtvdt't\·rmlr1·11f11ns in 

<11,j '\'I.('< ·11111 h'l":I(' r1'l'~!!!lr'lO"T1.fb!i"n;; It I' m._tdt_• (or 

''•"ltl !! !fill r.1!H'"· 01 ~1 C ) 

)6" .... I H ! .~~ I n. \I 'H• '~ ! '. ~. \\. IU \ r \\I> ' ! (JI 'H. 

' fl• t ·~\ l 1111>1'1\ - ' '\ ···\ 

I 'I'' .. I "'1•"• H<'J'I. ~.·t '' 

made by th£> Health and Sa!Ny Laboratnrll•s (llASU. Sam­

ple" wt•re obtained from Mlnne8ota crops of I ~.'Hi, I 95i, 

and 195FI. Wheat and mllll~ product!! from the 19!l"' croJ>#' 
of nine addltlonaJ •tat es were obtained and analyzed for 

Sr'' and calcium, Prevtou.1 experiment. showed that stmn­
U1..1m derlve<i from the 101) 11 taken up relati-vely poorly by 
the berry aod tends to concentrate in the bran fraction. 

Sr"!Ca ratios In U.S. wheat croJ>t; were determined for 
l"&Ch year bl'twf"eft I 958 and 1961. Patent ()our WU found 
to c-ontaln I O'l of the sr" In wheat. The sr" /Ca ratio in 
thP flour was about two-filths that of the wheat. Specific 
activity (µµC sr"lmK Sr) meuuremf'nt.9 Jn bran layer 
fractlon1-1 indlcated that the mechanhrm o( l'Ontamlnatlon 

was hy rll ri'd d<'p.:1111ltlon of the outermost tJsRuett of thl• 
lwr1y anrl then snme translocatioM of the Sr" to the inner 

tls~ll!'.'!'! frorn which flour Is made. f'rom the HASL trl-clty 
diet sturly It was deduced that from 1 Oto 2Cfl'., of the total 
Sr'° was taken in at each of the cities. Sr"!Ca ratio In the 

total diet was lower than that of wheat product!'!. The 

sll{n1f1cance of this finding for dietary control of Sr" lcve!l'J 
i~ 1nrllcalf'd. Hf.M.G.) 

3620 HAl>l<MC' ffVITY (!\' GR:HN~. Philip f" 
c;uRtaf.:;,,n (:\rfi?:nnnt' National Lah., Ill.). Ohio .\~-r. f-.xpt. 

~la .. Spt'!'. HPpt, !'t"'r_ ~o. I. 4J-i..(J~+l'.lJ. 

\" 11 Ht\J~ typl•<:; uf grains W('re analy7Pd for c .... 1n :in1I K'° 

hv g:1mma "P<'drnnwtr;· of hulk samplPS. Sampll's rqlr1·­

s1·nting thP n1:111o1· g-r:1in producing portwn.o; of the t>nitf•rl 

~lat{·~ ""<'rt' ohtaim·d from th£> L"nitt.'fl State.''" llf•partnicnt of 

:\griculture. The· dala presPnted :<ihow that the Cc: 111 anrl 
Sr~0 cnntPnto: of grain atf' str•mgly dl'pc•ndl·nt upon the fall­
out r!f'po:<iitiPn occurring during thP 2"rowing !H'a~on :mrl to a 

](ls.Ser extent lllhm the accumulation of th(•!"e radionuclidt•s 

in tlw soil. ~!'Wly d1"po-;ited fallout products ha\'P a lO-fnld 

g-rl"at<'r prr1hahility of f'ntering the plant and hl'ing in­

rnrp"raled intn tht· grnin. lit'nt:t· the 1mpo1tanc.e 'JI foliar 
uptak1' or ntht>r rno<h·s or t•ntry into th1· pl:tnt ('.xcluo;ivt' of 

thl• root uptak{' 1" appan•nt. It ls a!.<;o vf intt•1·• i.;t to notf' 

th" r, l:tt1\•f.' low amounts of ("<;
131 and Sr10 pn.·s .. nt in c.•tirn 

it<: r>omparPd to olhl'r eerral prndut'l"I. IH.\l,G.) 

3621 Sl'HVEY or HADIOAC fl\'ITY IN l HUITS :\KD 

VEGFTARl.F:S. F:d'hin P. Laug (Dci1t. of Health, Erluc:i­

tion, :mrl \\'e![art', \\"a..i.hinl{t<m, D. C.). Ohi') Agr. f-1lpt. 

Sta .. c;pt'C.'. Ht•pt. ~('r. No. I, f)fl-'i(l!lfU). 

f):1ta an• prE'~Pntect nn Sru concr·ntratinn rlf·r kil~ram Clf 

fruit anrl \"(•~•'lablr 1 aw pnwluct. Tht> qrfiinary uH•ch3nic·al 

prnc't'""('~ in th~· pr1·1nll'atmn of human fn<•d can lw t'."<Pl'df'fl 

{P Jl'd•J('!' th(' lnlakl· nr sr'0 m:ltt·rially. Furtht>rO\Olf', thl 

ennn·nt rat1nns Pl'!' kilogram of any fond must tw 1 \ aluat('·d 

111 t1·rn1~ ol ttH· an·r.~1' daily a•1nunt 1·:1tt·n. Wht·n thi~ is 
d<>nt t)I. "11• r1L1!1on olf('H'd liy tlw Ft'dcral Rarlrntl(1n Coun· 

cf!'"'{'"'!''" \ 1·1y uc:du!. fa1..1th) 

1622 <THH F'.\ I" HI SJ· :\ltl'll OS H.\Dltl1\CTI\'}: 
('1)~ I'.\ 'II~ . .'\ rh 1x c fr SI. 11Ls ,\NO l'LA~TS . .-\lln_'fi w. 
Klen11·nt, .Jr. (l 1 , S .. \tom!c ~-n(•rgy Cnmmis.,lon, Washinll;­

ton. 0. C'.). Ohin ;\~r. F.xpl. Sta., Spl'c, He1>t. Ser. N11. 1. 
:)lf-f1'.l( I ~!A:\/. 

H~·~t':11ch rl1•::dJniz: with th1· infrrrrhtH'n" of ""ii" and 
plant." lhat t'nnt11•l llH· ahc:o1pt1on nf r:t(fl••n1u·:1,i1·~ h\" pl.1nt~ 
I~ l'l'\'l<';\Td. '1).-.;criptinnq ar;• ~l\'l'n .,f \I ('-..,p••fl•d!OI 

J'l'"j.!1 :ITll"' n11 radioMeti\·t· c-ontan11natln11 "I pbnl!-< .ltl l .'-od·. 

Ill.'.!.(;,) 

362J t;1·1p•11s•~~(JH r1Hflt\'.1"I 11\l.1'-<il 

H.\IJf(l\.f'\'11/d :-; I"\\!.\'.\ !Hu\!!! i 1'_: 1,f.\:· t. r 

I '11 I 1 I!. i'. tf1 ", 1 ~ H' I , \\ 1 --111 ·1i..:'. n, II, ( ) .,. ,1 ( '" 1 I 
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45937 RECOIL PROTONS IN LIVER ,\:\ll KlllNEYS. Majew-
ski. C.; Wszolck, B.; Kukiel, E. (J. Strus ~ltm1c1paJ jlosp1taJ, 
Poznan. Poland). Pol. Med, J .. 7: 1173-7(1965). 

Translated from Patol. Pol .. 18: No. 1(1%7). 
Recoil protons are recorded in nuclear PmuJsions when dchv­

drated homogenates of renal clear-cell carcinoma, Guerin cµiv­
thelioma. and liver and kidneys of rats with implanted Guerin 
epithelioma were exposed. Recoil protons were formed as a re­
sult of elastic coUision of fast neutrons with hydrogen atoms from 
nuclear emulsion. The described phenomena may play an im­
portant role in living organisms in which hydrogen is one of the 
fundamental elements. (auth) 

45938 RADLAT!ON DOSAGE AND cm!PLICATIONS IN CER­
VICAL CANCER THERAPY, Peckham, Ben M.; Kline, Joyce C.; 
Schultz, Alwin E,; Cameron, John R.: Vermund, Halvor (Univ, 
of Wisconsin, Madison). Amer. J, Obffiet, GynecoI., 104: 485-
94(June 15, 1969), 

Computerized dosimetry in 346 patients treated by a combination 
of intracavitary and supervoltage radlothprapy permitted a detail<,d 
analysis of dose delivered and an analysis of .severe complications 
in relation to dose. The radiation delivered lo the bladder, rectum. 
paracervical area, and the pelvic wall is described [or a tel'hniqU<' 
In which a calculated bladder and rectal tolerance was used as the 
limiting factor for total central dose. Rectovaginal and vesicova­
glnal fistulas occurred in only 1.4% of the patients, but other seri­
ous bowel and ureter al complications were seen in 6.4'l-. There 
were 16 severe bowel injuries (8 necrosis and/or perforation and 
8 obstructive). In addition, there wel'e 18 cases of proctitis and 16 
of cystitis. Three other serious complications included 1 severe 
pelvic infection requiring exploration and 2 bone complications 
(necrosis of the femoral head and a traumatic subcapital fr:ictun•). 
Most injuries occurred in patients In a relatively early staRe of 
disease. No significant correlation could be found between dos(• 
ranges in the bladder, rectum, or paracervic::il area and complica­
tions .. However. there was a significantly greater number of bowel 
and ureteral complications in patients receiving- 2 intraca\:itary 
applications compared with only l. (BBB) 

45939 MEDICAL BASIC PRINCIPLES WHICH SERVE AS 
THE BASIS FOR THE BODY OF REGULATIONS CONCERNING 
IONIZING RADIATION, LaFontaine, A. anst!tuut voor Hygiene 
en Epldcmlologle, Brussels), BuII, Belgicatom, 12: 19-22(May­
June 1967), an Flemish). 

A radiobiological effect depends on the quantity of energy ab­
sorbed by living matter. Factors governing this include the spatial 
and temporal propagation of radiation in the organism, and the 
type of radiation and the kind o[ Irradiated tissue. Gcrl('ral char­
acteristics uf radiopathological effects are the variety of :"ymp­
toms, general non specificity, and appcarrulcc as combined l'l fects. 
There may be a very lung latent period. Hadiopathological effects 
are briefly described for the head, hematupoiellc organs, legs, 
eye, and "ex organs. Effects of total-body irradiation are de­
scribed, with emphasis on the acute irradiation syndrome; irra­
diation of the fetus may produce congenital malformation. Genetic 
influences include dominant and recessive mutated genes. The 
relatlon between dose, effect, and radiation protection Is de­
scribed. The simplest chemical radioprotcctive agents, MEA 
and AET, are noted. Physicians are urged to acquire special 
knowledge of radiation problems. (BBB) 

45940 EFFICIENCY AND LIMITATIONS OF LASERS AS 
WEAPONS, Meyer-Arendt, Jurgen R. (Pacific Univ., Forest 
Grove, Oreg,), Amer. J, Optom., 45: 188-91(Mar, 1968), 

Biological effects of laser radiation, particularly in the eye, are 
, reviewed and the use of lasers as military weapons Is considered. 

'>Laser radiation entering the eye will be focused on the retina, In­
,_. . creasing the energy density by at least 100 times. This energy Is 
l:. then absorbed primarily by the pigment In the retinal epithelium. 
i Even at low lrradlance the pigment epithelium becomes dlsorga­
-, ~ nlzed. In more severe cases the epithelium can virtually explode, 

. forming vapor bubbles and causing severe hemorrhages sunound­
f;:i Ing the vaporized and destroyed tissue. Most of this is due to heat 
~ ·effects although pressure waves, ionization, and, perhaps, gaseous 
(. · Plasmas may also play a role. The typical lesion in the retina 
'::'' Q.ons!sts of 3 zones. In the center, pigment granules are severely 

.. disarranged and dislodged. Some black pigment may actually be 
ejected Into the vitreous humor. A hemurrhage ls often found In 

:, front of the retinal lesion •. A. marked decrease In certain enzyme 
., . activities may be found with evea,,the al!ghtest damage, and such 

.. lesions occur first at the hOt ·spots of a laser beam, the regions 
of slightly higher energy density within a beam of non-uniform 

• energy distribution. This explaina why minimal lesions can be 
1" ' •mailer than the actual diameter of the laser beam on the retina. 
''~ eevere cases, the choroid 1a damaged as well. From the center, 

;!· eat ls dissipated by conduction and this produces a surrounding 

zone of cdcmn ·11HI l·o~1hrul~ition. Th'.- ;"1H·, 1r iun1, i.:> ~iJIT'·i,nch'd 
by a reg1un ~hU\\ ing: ·~orne nr:imri· d1>' o]u1 :iti(!li ;ind uth·1 ,:--

turb:inccs in th(' nunnal pq.~mcnt it·ilnbu! Tlw ~iil'~·.~L.ild :h1•\e 
\1,:hich 1·t>tin:1l l<'.--.1ons d1·vdvp J" •.I_'. .J, '.r!:I· 1 ,,1111 

ruJJy l.'.1!-.l'r. i_Bl~B> 

45941 A DR,\MAT!C CASI- ( ·F .'iPINO-::t:I.L'. L \H l'.l !THE-
LIO~IA ON RAD!ODfll:IL\TITf;; < >F THE .~('..\L'.'. \ ar!Jrerr.eersch, 
Fr.: Preaux, J.; Te:der, i\L i:ull. :-ir1(_. Fr. DP~'m:1tol. .Sypniligr., 
74: eo3-2(1%7l. (Jn Frenc!l). 

Th1_' case histur:; of :1 wom:lll, ;i~t·d :i...; ~· r:--, with ·--pino-11'!l111.1r 
epitht'lioma on radiodermat1ti::i o[ \lw :--calp is fl'J'\JL"ted The 
woman h:ld recl'h'1•d ,in oven xpr,_~t1n· frcm r~1riil>th1:1'.'.1py n•s1.1\tin~ 

in .icutc radil)f1l'l't'(J~is of th. L' di ,mtl cLtr.-;; . .:-;J· .1. 'tS :did· ~· t n·"t­
mcrn for:~ vr:-., I hen :1fk1' .1 Lip~,. d ri \ r.-:: )-,hL· t<....; !!fl nt'{·dc·l lrL·at 

menl for \:;st 111fected ;..ikvr.itt• .t the -..('cti 11. ~····;vn ::r) late. 
slw .\·;1s .1c;au1 ;,rndcr tn·at:iwnt f··1· l1l'c1~n 1ilu:r<iti•1'1 ··ind :t !--'pi'.1•J­
ccllubr L'pit 1wl1om..l. Both trnw· ,iw "L·!'u.'it ~J L; · 'lr:·:pll'~(· Lil! 
c()ur-..,,, r>f trl··1tn:t:nt. hvo yr~, Lt\'\', in J:i+i7, ,, t t·-:,.·i!~ \:I .:11dt'1· 

tn·atnwnt 1,11· •H·v1;i1Ld 1nali~n;1111 :n:• ,,r :~uq._:,;, 11 t1:,1t11wr;l '\·a~· 

pl:innt:d, Jrnt !ht' p.1t1('nt de\·1·l1ip1 •1 .'. r1Lh-..i'.:' 'll'·::1;i!.d in•::1slun 
th.1'. '!lade t!H· ~ur;.:;cr\ in1;1P-..--.,chl•'. I !w 1•;da·:i 1 ·.\ ~.--= 1)1:t Lll1d• 1 
allcviatwn trt·.1tt111'!lt ,mddit·•i in rl1l.\' l!ifil. 1.'.S.H.i 

45942 
T!TIS, Kolar, J.; Vratwr, H,; Jir;;.,ek, ! .• ; Ii< i<, V •. P,.,;lu,-,i, ff. 
(Charks l'niv., Pr::ib11w). Ad<l Chir. PL.i:.t., 111: 14-':.l(l(J'JGF,). 

Bone d1an~c.:; in :-IJ p;.tienh with ,>qu;·,i'1c1!1:d dnn1:1~e t·· ~h(' skin 
eau~.('d by r;1<1i:ltin11 \\'1'1"(' {'\'.tlt1:itt·d :rnd d;1-.,~1fir'd. >.iu~a )1:ltit·n!-, 
\\'('J'(' physici;in...; :tnd lal101·ator.\ tcr·hni1 i.LJlS ·,,·urkin;.:, witL •;;•r:uu-.., 
kiwis of ioni:tilll!, r~1di:1l1c11. i.i tll•ht ca-..c·:-. :-..-r:1y ilJ'p.U:itu.~·. :\ll 
siww(·d chronic r:1di:1tiun d1:1n;;t's in lhL' ~l·jn_ i.l'., :1trl)ph:-, •l'i­
an~icda->in, fi::<~lltT''• 1•ro~iun, ul( t'!'~llio11, :·1~1d hnwrk('J':ltc,::-h. !n 
IUOl"t' than ~o·i, uf till· p:1ti1..~11t::; thPn' \\:CI'L" 1r·dii:,n:int <'h;ln'..,l'.~:. T:ll' 

b0111• ('hangt•s inducL"d lJ) tlie din·ct ,·ffecr uf irr::di:1tiun of t;a bunc 
:ind )-)1..~cund:1ril~ l.1y i c·~trietiun uf 11utr1t1un (1f iJulk due to da•:1:1ie 
to tht• vesseb lH r:ttli:1tivn ~n:iy !Jc ·A c1 1w·1·r11 in tl1er:1p:1. ""'PL'<.:ially 
for plastic slll',.!,i•·:d <.111eT:1tio11 ..... Inn·-.,tig~ili•1t1 of tht~ cu11r:itio;1 uf 
lht· bone is cunsidPl'('tl :Hl imlis111•n:--.:d.1l•' 11~1rt 1/ 1he [Jl·(~o1 1 er:·ti\'l' 

cxamin;1tion 1n th('S(' p:i1icnt~. Borw rn_iur.\· i,...: ;icco111µa11it·d·by 
osteoporosis, 1.'.hi{·ic i~ mort• nrnrk1..·d :it t]\t' 1·n(h 11f ~hP tubul:-ir 
bo:-ies of the hand (•:->pr·ci~lly in tht· pk1l:rn;~··--;. Hj«·on:-truction of 
bonl' oceurs first in tilt• rlist:il nnd nH•dit·:il ph:rl:n1gr.~--=. ·lwn in tlw 
b:-isal ones and unly in a <·on~::ddcr:1lJ!y ;111\ :1ncprf .'-'1;1f:.l.' :it th end.; 
of lh(' mct:i.carp:1h. The b:-isie fl'a!ut't'~ 11f tlw rc·Lldldill". pr.,ce-...s 
arc those of l:ypl"l'tl'uphk ostL'UJJOlu~is; !hi· c1·~~1:1·w! hPnv in tht' 
pl1:i.langes is <1Sll'.1ily tliinned. Some of the lr:'bt·cula( '.. >.lw 
spongiosa a1·1· di.-.,ut'dl~reJ anri the rcmainin~•; •'Lll'S !hid~('l;('d. 

Changes in the juint::-1 at·c, a:> ::t rull', found only in t':lSt'"'> wltl'. 
sever(' danrngc, l.('., in thosp with :ld\':lllct~d ;ltrophy, uk,•r.1tfon..-;, 
and hy1wrk0r.1toses uf rndiatiun origin. They :1\)[>l':lr 8.~. t slm\lj. 
progressing enJdrng :lrthriti~ 1h:1~, in p:itk·lll:-. Akr thl•r:1j)Pl!tic 

irradintion, U:C;tl:lll.'{ affccl.S a 8illi!,lv joint. {11 •H.'l'llp:HiUll<Jl injury 
to the band~ intcrphalangcal Joints ;ire aff1·cti>d. In the r:ulitii::,l'aphs. 
the first sign...: t·on~;b.-t in margin:d (•1·osio11'-. 01~ lhv cdf;(' 1)f the 
artieulnr surf:1cp--; that gradually lwcorn(' 1E1i;·,, t•.\.tensi\·e and 
finally sho~\' :1 11iclure uf advancPd eroding ;1rthritis with destrue­
tiou of the nl't1C"ul:ir surL1ce. (BBH) 

45943 MEl>IC,\L CONSEQllENCES OF IL\D!OACTIVE POL­
LUTION. Dunham, C. L. (Atomic Energy Commission, Wesh­
ington, D. C,), ADM (Hev, Asoe, Dent. Mex.), 24: 153-BCT\Iar.­
Apr. 1967). (In ~panish). 

An asses~;111ent is rn:ult.· vf the extent of di.stdUutiL>n of r:i.dio- / 
nuclidcs in the hiosphen• as a rc::.ult uf nuclea1· testin\.!. '.111d.in~rc~s- , ·. 
lng use uf nucle:.i.r sources of power, a::; well as of tin' risk~ oi con- • 
tamlnatlon and of the known biological effects of radiation. Levels ~}' 
of oosr, mes, t•c, "31, and 239pu released by nuclear testing are -i· 
discussed. Surface tests equivalent to 511 Mt of TNT re]e,,sed -20 · J': 
MCI of 90Sr Into the atmosphere. The carcinogenic potential of . -:.: 
these radionuclides are considered. Tables arc given which show , .. z.---
the projected number.of genetic defects and of leukemia and ostco­
sarcoma expected from f&llout radiation in the United States. It 
la suggested that man-made radiation levels are low compared with 
other environmental and medical sources of irradlatiun, and that 
the risks to future generations are very small. (BUB) 

45944 RESULTS OF RADIATION TilEATMENT OF BLADDER 
CARCINOMA WITH ULTRAHARD X RADIATION FROM A 17-MeV 
BETATRON, Vleten, H.; Guenther, D. (Unlv., Duesseldorf), 
Urologe, 6: 83-7(Mar.-Apr, 1967), (In German), 

Complications of treatment of bladder carcinomas with high­
voltage (17-MeV) betatron irradiation were discussed. The 
greatest danger of this type Gf Irradiation was develvpment of 
radlogcnlc cystitis due to extremely rapid dlslntegratiun vf the 
tumor. This was particularly true In inoperable patients wh81'e 
Irradiation was the only treatment feasible. In order to pn,long 
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671' !'\P-l'.1417~ ~I'.: rJ()\!(><..! \:Ill!''-: FL!'f['f? \­

Tl'l':. I \ t\l~~TIC'Tif!nH\.PF l!IF !IO~IOGF'.'\f<H'S 

! l ! UH!. I fl TIFJl. II. TI!! \XI\ I :'111XI~.;(-; f'P! FFICJF'-:T 

J'\ \ !Hl\111{~~:"\J.(H Sf l.l'JIH7.f:D Flf:D. F H11cl\enstf'ln 

f \c:1df'"1'LI H. l'. H !no;t!fnt•il dC' FhkR ·\tomtc-:i, Ru('h.'l-

rC':'O ll'H<~\ 'l'\[\ 

\ ~11wtie thron •>!!hf· h'llll'~l-'.t'nPm1s f111irlt7.C'd !JN!\!; !1!'­

q·!''l"''d v.t·idi \'f"\ 1d"" i»fn1 P11tir>n nn t~r mhmr. prof'I''"'" 

:1"' v.('11 a~,, .. , tlw 1•l,1 ... w:.J 1·r·i:'<'rlk~ ,,f thP br-d. fhl' ptn.,.l­

eal tn<kl<'I of thl' f1111d17<'<l l"'r\ t~ di~{·us.<1t>rl. f ner~v diq~f­
pa!I(•!' i11 th1· •nnt1°in ·if t!1f' .... Jlid 11art1C'I<'' aorl thf' dyiv1r11ic's 

of !hf' m 111.111 :'Ir<' ("OP~1drrl·•1. 1-·1n11lh. the klnrtlc lh("<ll'\ 

l!'I •!"Ml tn \•\int •mt ;1 l"l"S.ihk mech~n!Rm for tn:l<ll ml.xlng 
h!iff11si,•r>l "iHiin !l•f' f' 1:.t11fng ~J.!P"I and to drrhf' Pf1UR­

ti.1n..; for the a\l~I mhinli!: C"flt-'ffic-iE'nt. (P.L.C'.I 

6740 \"<I-\\ foH\1 <11 I llF PEHIOl>ll' syqT\1 ~)f 

!lft: FU.,1E'.\f~. To101f·Ir·rn:o:tnx·m lt-..1Jngl. P.il<'nt l· 

!frc-1<.,t1•·r1'1i-.;""'rkr-I. "'·'"-1,.h•ilml. S\"t•nsk Kem. Tidi-kr, 

•~·· -,~'.!-" 'IJ'll;·n Un~''' '11-..hl 
.·\ nt·\1 l··rin <lf tlw l"'rt'><iK ".\'-tl'rn of !hf> f•l1•m•'lll~. h:1:;;pd 

tll""' tht• \\c·r·wr-H•·: ind ,1-ri1ont11 Bnhr.-li•v' l"-_, . ..,!(•JTI, 

1'"' 11rnpo-..,d fhc ,. r11··1l li•w:,:ln Uw L1t1"r :<:\'-t•·m \'r·rt• 

11 J·l.w· d h_1 !ilri· 1 ~ n«l 11" 1 i~h~ h ;nd 1'-lr)pini.::: lrn•" 1· l[· d 

tn HF· !l•:l•t f"!1, n• • -..".·!· •1l .1[~" irwl11dP~ ·1 '-!'"'ti] l:r•• 

'-'\'-'l••!Jl, ·1 r.(,., r"' 1""' •·~1 1•.it~1 n•i1!rin" fl•"·' ~r''" "·i,.~1..::T>1-

!1r>11~ ~1nd •Tl'""(' ;""c•u1· ·1rr1n,:•·m•nt l11Jtlil 

Analytical Procedures 
•74l 1 u 10: ft .111. ·1 Hn PF- r HtMJS:\TIP'\ 1 ll· 
H \lll!"\I _.- .. I\" H.\J\\\ f· JI I~ Fl !'f ~I W .\1. lif'nn-. 

B \ lo1·.1·1 '"'" :tnd.J H \\ 1··nr1 l!'nitt'{l Km~il<1m ·\t,,m1e· 

"llf'll:\ \uth•Jrit\ Hl"'-.~·.111·h <trnup. -\tomu• l-.n~r'1\ l(P-

8t><Hdi ~ ... t.1ril1shment. lhni.p]I. Bf'rk!'l, Eni;::lnnrfl l>P(' 

jQ{}"\ '.'311 

Ila•lium l"l rrco\·Pn><l from an a!rrtt10l of effiul'nt hv ('(1-

prf'c 1'.1.,., \l.llh IPad ·ind banqm ~ulf.ttcs Th!• pl t·c 1pll:ll1! 

I'-' rll~«'lh••d in ·in 'l\k l)im• solution of Pthylf'nf'diannrw-

tr•" 'l'lL'<'lw .Hid ·uid thf' Lanum- rlidmm AU!f<lte 1!-l rPpri•­

L·1pllat1·d I\ c tr•·lul :1d1u-;lmen1 ot the :icldlly. follov,1ni.:: 
met;11l11·!'ll!'I to Lhf' e:tdYJfl:ltf' and ~olutlon in dilutl• acid. the 

'i•rmm- 1.1d1·Jm "'dut!on is fr><I to '.l hf',t!t'<I column of ion 
'''<•·Ii lllKt' rr.;111, rtw r·11liurn IS t•lutNI free from b.ulum 

lr ··1~· 1 , "'1th n -, :'II citrk acid ad\l1!:ikd to plf 6 v. ith :1mnrn~ 

~·.-i I 1 r ,. T1'1hlnt-:-;!~"' d ;,q,;11t£r ts i)l'>rr,1llll·rl tn ~1ow In thr 
1:1.t1 11•·1 Jf.1, l11•n t>f th1· t•l•i:it,p !!'(1 forf' h('Jn11: exu-i,·to'<'I ,,..Ith 

• '. 1•\ \l,, \\ll h·.d1,,~·~n phr1<;ph:itE". Tne H'CIHt'rt'<I ar~ 

'1• " 1 I ·11!11-,t hy ftirth+·r \i-n Pxdian1o1:r 8t"par:1l1'"l" .111•! 

L,.,' "'\t•-1 I !w 1•1 tlytkal prCX'NiurP 11114tnr~I11dl1E'd 

':t1u1. of n:it.u ~I thorium rontatnlng :i. krvi"'n 
I 1 1•11 .n1.'..'.'!o.t. (·ruth) 

6712 1ilH 111!11 TlF"TfH\11:".-\rIO"\PFPJ('HIC 
\("Ill \'I\ \t! )',• l'."\J I HI lf'llF\"lll$ I~ IC l'P PIH)(: F'~'-' ~,()-

! ! ! I •'." .rd•,~ \"1'mamur~ itnd ,fohn If S1kt--. <1'1dl-

' I !' · (' · \1. "l1\" F•:<>r.:::1 fll\' • ld:1t•" ~ ,,q~. 

\" 111IL11•\ \ ("(1<1- J J-20; I ",l 

~,1.,•nol" •ll ti)(' 11' 111"' ' Olll'~l 

,. 

\...._ 
~- .. -.. --.:...-

l<'('t<>d ns :rn indt•l( of the h:llard, ha~ he<'n det('.rmlnNi with 

n ptt""l!-iion of !,l'i n•latlve st:mdard devtatl(H\, ThE" pkrk 
:H·1d 1s E'"<lr:wt('d sele<'tively from acidic m~Hum Into 2-
t'tlnl-1-!wxrmol tht<n mel\sured photometri"fllh as the .vel­

lov. pfrr.1t" ion flt ~1c;:1 mµ. Mononltrophenols also ar'' sep­

:1ratf'd h_r f'lCtr-,u·t!on and m<>aeured photomrtri0alh· at 
11 ! llW In t!w prt"-.ence of citrate at pH :i tit A, the C'OCX­

t1 .H·titm of ni!r:tte, pkrk <-1c1d. Rnd uranlumh-'H Is nll. 
I 'nt! f, ~ 

6743 If .\\f~-:!9'hq Tiff DIFFf.:HE!\'TIAI. TIH"HMAl. 
\"\\I YSJ::i l'\IT :\ f CJHOl"P GMX-3. St:rnle_\' V. lJuhirl .Jr. 
ind .Jvlm I Ba'l"tri~ fl 11R 1\lamo~ Scientific lab., N. Mex.) 

M:l\ :11, 1:ir.:i Contr:lct W-740!\-en1z<l6. fi9p 

·\ eu1>tnm-marle in!'ltrument for difre.renllal tht•J mal 
'lri.1!\Sts IDT\~ uf explo!t\·e materials was designt'rl and 
hu11t for routln<> operatlonA at Group GMX-:l. This compact 
m••h·l i ... l•:1;.:pd r:>n th1· prototypt" developed h_v H. fl;. Hnfo{ers, 
!;1011p t;~fX-·.'., ,,..ho adapted DTA to e:icploslvC' material~ 

ilL\ thr>1tn•1g1:1m!'i ar<' ohtainr<l with thiR appari:tlus on \"ery 

1'm:1tl -1mp!P<i. whkh n->(luces th<' explosion hv . .ird lh1• 

tn..trn fp:1ture uf the app:uatui:i is an expe-nriable furnac-e as­

·"•·mlll) (·nnt:iin~d 1n a b\ast-shiPlded drawt>r This dra\\er, 
th(' pl 'IKt .1mmp1, the therrno<·ouple ref PrPncc>. the mkro-
\ nlt ampliliPr. and the X-Y re<'ordf>r are :lSflf'mhlf•d Into a 

lt'h\' rack fo1 l'a!-lf'.' of Op(•f"lHion h_v the ana!.~;.;t C:11lh1atJon 

of the a'lt'" t!-l dt><.;crihPd :rnd a simplified prO<'lf>dure 1~ rh_•­

\• l·i;wd f,11 t'i•• .1c<:ur:1tf' r1'vunli11~ of IJTA therm11g-ra1ns on 

I I'! ''Pl t'l!f'·d d·.;1 l"t 11 ff'f_!"\lla1 tli"'"' (';lU!\Pd by hult•.· com po-

'! ~ 1•Hl m:111.p<1l.ll1 ', p \('< hni'"lllf' 'lrf' di~rusi:.i(·d. and 1 Pl'­

"''HtH'' ii···! nwU"i,l.: 11'" ~l\l'll \H rrm1•d) c:tr·h !'lllu.1t1nn 
! 1,,. .1.ppl'ndi\1•-. ('nnt'llll "l l<l1 ma! pruecdui I' for lh1' r-pf•ra­

\11Jr1 nf Pu~ Jrl"'\l\Jml'nl with 1lluslf 1tioti<.; nf thl' .11'1'1Jat•J;.;. 

'>l'ht'rP·111, di.q.:ram~. ~11ph;.; ul tempPrat111e vc, ni1llivolt 
u11tput, ;p1d hph'al DTA thermoi;:-rams pr01iueNI h)" thlfl 1n-

1nmlf'nl (:1uth) 

6744 l'.\'Hl.-19•1) AN .\l' rUMATIC FPFI Fl F~IF:!\ r 
t '.:HIC!lMt.'.\ f DIFFF:HE:-.:TI:\TOH ~F'EElll RA~FO (1~ 

r:\\l~!\-H,\Y Sf'ECTHOMETHY I. C. NPl'ion .. ft .. S . • 1 
I onk. II. Ru);!-<l'll. and C I Zyskov.skl (t\ew Bruns"' Irk 
l::ib,AFC,'\ .I) AuJi:.1963. lip 

An :lutum:11 w fuPI element f'nrlrhment dilft>rentblor 
!FEf.P1 1'_\..,t1'1ll wa" <lC'VPloperl which utJ1i7ei;; a sl11~!p­

d1:rnn•·l pul~l' lieii.:ht an:tlyn•r m<'asurir1g the O.!A·I MP\" 

i;;·unnn 1 11 l•t 1· 11 ~ to d.1fft•rl'nliate betwef'n fLlf'I elrmt<nt~ 
"f 11 7'.! 111.! P ~ll v.l l 1:1:1~. and a rrby-meter n•ad··rnit to 

rld1'1m1n1• it t)i,. fqpj C'J,.nwnt h; 'Aillun Rn :H·crpt:ibh• r:-tni;t•' 

I hl· s\-t .. n;' 1•1 •,('an :-t !u<>I l'lement in ahout 20 fi(>t•ond'( 

·1 .d ·Lf1. 1 •. ,, 1 ''" v.1th an error 11f O.tiG luf'I <'i<'rTIPntt-1 fX>t 
hu·1drt"I 1·1utl' 

6745 1',:'l-C-.,.-1 Sl"HVrY llF J(!Dl~~1~:...1_!r1co~cY.o,,;­

T"ft.\ 11• ,-,, I'\ 1 llY1Pl!Jl IlSS!"t:..; PH'~fl''>& Rl'J'1<•rt (\'.t1-

d1',lf S.:·n"l"'' 1t\d ~ngll1t>er1n~ Corp, Pltl!!lburgh! l\l u. 4, 
l'Hl.t ('"11tr1<·t .\Tf:lO·J)-3049 19p. 

P1 ol~ff'~S b rPportf!'d ln a ~Ur\·e) or 111• 1·onc('nlLt!l•Kh Jn 

human aud tilher rn:unmal1·1n thnn!tf l1'!!t!Uf"a 1·11li<"•·t,.il at 

tlm"'" var\iflll: frum J9:JO to 196:1. Nt"Utron actlvitlinn :m:1]\­

"'.1;:· JeadH:K lt) th~ formattuo Of(!>", WlHt u~cd hi drh•f !'1tn,• 
1·· (">t\l't'nlr:tllon1. The experlml'ntal pn)o:'t"di.1r.- Ill•'-'­
srr1!14."(! rn det:ill. RPMUlts >1.re rrport~d for 'l •·t'K.1)(" hum·rn 
t'1\ rw' i...' 1'"•' l!l·~ 1 i;·lmpl~ .. of dt1<h"c.11f'll hu}! 111-, r. i ~ 

,l' ,· ~' 1 !! .. ' I:• o.•"<>o. I 1~il11 '!I \ .11 I ti lt"I .. ''l•I ! I 

.~. ·'\"\J'.('" ,~ '· 
11 l"·l""' lr·•m 1(1·.~ t" J'I··~ 1·,· H • 

~ 

•, 

-
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ated I.hf! "Onvl!"nlon of .MlT to DIT u well u coupllng of 
lJlT, al'd thu• formation of thyroid borrn~a. Addition of 
l~H to the a49rum-Mntalntn1 medium Improved organtO­
C'atJon of u,. u1 I conC'entra\.ed by th& explant, whl<'h waa 
refleC'tnd maJnh 1n fl• tncr ... ed JncorporaUon Into T ,. 
Hcrw•v~r. Jn<"rea-...,d Ulf utll.lt.aUon In thyroid gland• of 17-
17.5-day-old •mbryontc rata c1nnot bf' aecrtbt'd to TSH 
beC'•u•• the eenun wu prepa..rflld from U.. blood of nt• 
that had ?>.ton hypophy•eC'toml1.ed e month• prevlou•ly. 
(au th) 

17!M "'I-UPTAKE IN CERVICAL MUCUS Dl'RING 
TllE MENSlllUAL CYCLE. HHca E. Parlaler, Albuto B. 
Houauy. Ana C. Zapata. Adela C. \"alerp, and Jortt F. 
Cordno Fun.-1 (CPntro d• Endocrtnolorla, Bueno• AtrH). 
f.rttlfty Sterility, 15: 433-9(A"1. 1964). 

TM 11&.0<U of the uterine cenllt concentrate 1111 ud Jt 
appPan In the cervical muC'ue tn hl(lh coocentnttona, 

~!::n~.;;:~u:'t~;~.:~~~r;!c :::r:::.d:~11m :. 
tA.ke by OM cen Ic•l rnucu1 durtnc the e•tropnlc and pro· 
P•t.Uonal ph-.ea of the aPual cycle ID DOnnal WOD'M'ft.. 
Two"'' studie1 ••r• tttade u 2-month IDterval1 In U 
•-omen. Tbe Orwt 11ou pPrformed b,.tt,,.·tt-n the 12th a.nd 
14111 di\!• of the cycl• (lirot pii&M) aod the oecond between 
the 25111 and Hth d•y• (...,....S pha .. ), by ln)e<tloC lntra­
,."'l~ttaly I 00 .,c ,,, I. Pert])tolt!ral blood and cer"ical mucu.11 
""" obta.l.ned at dlU"nnt lnternl1 %0 to 135 min after the 
injf"C'Hon. The ratio. me cervical mYCUa ~ ,.1 plum•, called 
l~ muc-u11~••:n• rallo 1M1 P) •H c&kulatl'd for every 
nm:p.le. Cune1 11tere obt&iMd bJ pl.ottlnt; the M/P rauoe. 
ilYf' f:'l-ml11 aarnp1e beln, choMn to reprewnt JOO'{ valUre' ln 
f'acb lndhldual cune. The c\lT\'e repreuntlna th., fir•t 
p)iaae of the cyde lr.:reued npkfly durtnc the ~o hr or 
1he rx~rtment, the 12'0-mla Yalue bet~ SOfl rtt•tf'r than 
th" fliO-mJn. Tbe hl(be1t vw..lue ta tM •~ond-phase curve 
..... obtained after 90 min. tt dt-c~a•td alo•b therrafter. 
Thu11 l'1J uptakl'" •H srnter In thP ProtHt•110nl.I Pfui•f'. 
ftus dJffMf'nce c-olnclde• •·lth the chance of othe-r charac~ 
tf'rl•Ucs of OW- cervlca.I aum=ua such•• 'dacoaJtv, o•mouc 
pres•urit, tran•paJ"Pncy, rate of M!'Cretton. and ChemlcaJ 
compotf!lori. To rtnd out tf tM cervical &land• are able to 
C"'NK"f'ntrat~ o•her Ion.a. thitff e.it.pertrn.nt• were repe•ted, 
u!!lr?C HNa. •~ tlirf"t' nornial ••..omen, but Na upCake by the 
Cf'nlcaJ mucu1 could not bf>' df'monatntPd. (888) 

1715 0"< TllE RETENTION Of CESIUM-137 IN PEO-
Plf. M.A. Van Dilla !Loe AJamoe Sclentlftc Lab., N. 
Me:ii:.). H('alth Phl•·· II: 21-2'7arJ. 1965). 

CPtdum-137 f'l!'tl!'ntlon follO'l\'lng four C'illlH of ac('idental 
contamirHltion "'u mea1ured a1 a function of time In the 
Loa Alamoti human 1~ctrorneter and CO\Ulter, lnhalallon 
\U . .111 the rrtm.11.ry route In at lf'Ul thrp,e or theH f.!lCpolUl'ee. 
A •lrnplf'.' upt>nentlnl function (IU th~ data well, the biologi­
cal ha.I( tlme avPragtng 128 daye. (auth) 

~1756 FATE OF TiiE IODINE RADIOl801'0PES IN THE 
/HUMAN AND ESTIMATION Of THE RADIATION EXPO­

SURE. J. r. Col•td. W. G. Yerly. J. A. Henry. and R.R. 
llo.il•nger ICEN. Mot. Deir.I. Healtb Phl•·· 11: 23-35 
CJan. 196~). 

f a!l' of thr iodine l•ot~• arxt rnuJttn1 organ f'xpo1Jurea 
•rre •tucftl!ld ualnc a four-compartment model prev1ou1ly 
ptnP')llf'd to account for the metaboll1m of t.bl1 element. 
M1thii!ma!lcaJ rquaUona "'r,re Htabll•hed for thl1 model 
from btc!o11cal data accepted In the human. 'Ibey were u1ed 
to calculate t.he am"'lnt. ol iodtne a1 Jn the tllyrold and Jn 
th,. r~mrolnl""C bod) u a funrtton of Ume In caae of a •incl• 
nt a rhn•nir c·ont11:rotnatlon; In the lattitr cue threie phuea 
~"U' r('IP•l<l"rf'd: rlee, ~tllbrlum. and decreue an..r re­
mo\ ~1 0r t~r ton'.am~natlrg 1ource. Th., Importance of tbe 
c! th "ll:ihlc Iodine lnta\~ frorn the food ..-u empbul•al. 
s. ·•1(' ,,f ,,.,,. tbl'·'rrth:ILI rt>lll\llt1.Yo·flre cb-.cked by •lC:pert-

"" ( 'J 'r::"i\t '·lu"l!('~rc. ("1kul:1ttf:'l'l8 w•r• extl!J1··· J t, 
.r 1·p• ,~i,,"' hv ·n .~,,. 10 c'"'.':!'rr"llne the ..... 1 .... , . , • ~ ..i, r ... 

appear• that eome l.C.R.P. r.oommendatJona for maxtmum 
permlHlbl• body burden - be revl .. d. (autb) 

1717 EXPERIMENTAL UPTAKE OF STRONTIUM-85 
BY FRESH-WATER OROANlllll.9. W. A. Bnanp (R°""rt A. 
Tait Sanitary En1lneertoe C.IAtr, Clnclnnatll. llealtb 
Phya., II' 0-8Uan. 1881). 

Factor Jal •bKU•• were eoncllaet.t to determine the eCfecta 
of variable concentraUoa.1 of t!llleham, ma1neslum. r»Odlu.m. 
and potualum on the upc.Ue ol dl1eoldd atront1utn·85 by 
omall blu9'1ll1, Le1!9ml1 -""""'""· Tile dlotrlbutlon ol 
1trontluai-a5 Int~ to a Pond coat.alntnc macrof11una 
lndlpnoua lo the Mldwelt ... aloo lm•tlptecl. Of !be foW' 
callona IAtlted, oCliy cal•- ., .. found lo ba•• a •lentll•aat 
effect wltbln !be experlmontal ranee on !be uptake of 
atNntlum-81 by am&ll bl119Sill.I. Data from tha pood •p&ai<.e 
1tudy lndlca!At !bat a!tAtr lbe 80-day .. pert-otal period 
only 2~ of Ibo atronuwn-85 remained In Ille dl.aool•ed 
pba••· The Iota! calculated activity In llw nperlmental 
fauna neYer lllCcMdmd O.R ol. tM alDOWll ailded. TIJ• re­
malnJn1 radioactivity wu usooiaied wltb. dM •ub9t.rate. 
Tile data aloo lndle&t• tlaat 1troettoam-H •-1.U. I.a 
related lo ... of tbe IHI o,.....U-- (a6) 

l7M All80RP'tVN OF 8TROMnvM-IO IN MAH. 
Mlnoru Fujita U- Atom.le l:•l'IY - lmt .. Tokyo!. 
H•altb Phyo., II: 4T-501lan. IHI). 

Analy.ff "ere performed wUb refennc• to t.be 1 ... ei. of 
•sr ud 1td>I• calcium tn dJet: and excr .. ol ID&O. from 
tbe cata obtained. tbe abeorpUoa ol Sr wu atllllated. Foar 
healthy volunteera recebed the 1ame diet for 1 pertoda. 
-~ period coul.atlJIC ol ft" -live dayo, but. a.,.,,C 
for the perlodo namlned Ille 1111>i.<:ta conwmed •ny food 
!boy liked. Tbe stvea diet contained nearly 0.56 1 of Ca per 
day. Tile daily Intake ol "Sr ranpd bet.eon 7 eel 13 ,...C 
accordln11o Ille fallout le.al.I In !be dleta. The 11"8ofJ'llon 
coerftclent. ! 1• per $-day period of the four volunteel"9 aver­
apd about 0.38 •lib a l•,..e fluctuation of from 0.09 to 0.63. 
Hol\evl!!r, valu~• of f 1 over a considerable Um• around i.o 
pertode ra:nged between 0.20 am1 0.32, mak.1011 a atron1 ooia.­

tra1t .,Ith the ran~ betvreen O.OS and 0.41 obtained fort.be 
aarue ~-day pt>rlod. {P.C.ff.) 

'719 FUNDAMENTAL 8TUDIES OH THE COl'r!'AMl-
NA T!ON Of llULJ< BY RADIOACTIVE 8TRONTIUM SPE­
CIALLY, ON THE MECHAN!SM Of CONTAMINATION. 
Aklra Yuyama. Iwate Dlllpku ~ H-u. 60 49-80 
(1962). an J•po.n .. e) 

The mecharUam of mJlk coatamlnaUoa by ndtoatrot1Uum 
~·ao lnff.Upled by odmlmterLnaa: '"ca and "sr lo l•ctattnc 
go:ita. Metabollam charwe1 in tbe" animal• were aJao d>­
aerved. Experimental metbod8 a..t re'"'1111 are dl11c11Hed. 
IJ R.D.) 

1760 CHEMICAL lllECl!Alll8MB UNDER!.. YING THE 
BIOLOGICAL MECHANIBNll OF THE AGING PROCESS. 
Johan BJorkateri and Fred Andre'WS CBjoJ"ka\en Reeearcb 
f oondatlon, Modloon, Wta.). J, Am. Gertat. Boe., 12, 827-
31 Uuly 1964). 

New data rPlated to the chemical mecb&nla= urxll'rlytns 
th~ blolo-gtcaJ meC'hanJ•m of r90matic mutatlOG •• a factor 
in aging are dfa(;u•Hd. It 1• DO&ect that cell croe:e-llnk.ap 
I• the Initial •tep In actnc and ultimate deatnacUoa ol U.. 
cell. (J.R.D.) 

1761 PLACENTAL TRANSFER OF F" IH SHEEP, 
Jarnoo W. Bawden, A. 8t8.11< Wolkoll, and Clw'leo E. 
flo•·orw, Jr. !Univ. of North Carolina, Chapel 111UI, J. 
O..ntal Reo .. 43, 178-83!Sol'(.-Ort. 1984). 

A ••rwlcaJ iecbnlque wu emplo,ed oe eJcbt prepant 
ewe• to c•tn •ceea• to tbe maternal tDd feta.t Cf~JaUou 
"'Ith 1M lamb In ui.ro ... Joell- d. ur fl "'Cl_,.. -
lnlo Ille a"1....Ii iii order lo •ll>dy •t.rlon upocta ol 
mat....,al·fetal •F excbanr. Tile data re.aaled rhot ,,..._ 
1 ;•,'1 IJ<{'"'8m• cletra.oc« o( 11F 18 ~a .. rapid and tt,at ff'ta.I 
p.~.1Ji.,..a. ln!>la ar11 relathely low when ocmi-r.t to ,,..,!•r­
nd l&v\..I', Uphkr In frt&l dtintal aotf akN•tal tJH·u~!I ....-a._, 

J. F"°'..al tndtK>r ~Lb yteld.d fl'Q?D. 8~ to 16!' \ rrv.>1 ,.. 

t' rd.,,..,.,,. ,fl"<~·,n;, ... ( . "~~~ .. ')I' t,.. • ~ 
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EARTH SOENCES 
Geology 
Rojw ... "' •- llHH __, J/11#. 

IMO (lll'O-Jl3'-l) "'' AB A O!OCRl!lll!CAL AND EOO-
LOOICAL TRACER. l'ropeoo Report, Deoomber 1, 1966-
0olDller 31, 1"'41. ICollmu, Tnmwo P.; l!dwum, Ro.ymond R. (C.....,. !Mt. al Tedi.., Pltla'""""'- Pa. Dept. al Cbemlot'1). 
lloT. 111, 111et. ~ ATC30-1)-M:u. '3ll- Dep. am. crm 
fl.oo .,,, to.es am. 

L..-. 

Uv~ WH_1'::6:.s~ -:;;~1.ru:; =oc;::e;:~c:; 
mdqoed fht•loll of araaiwn and rrom ~tc- ra.7 tnteracUone "1th 
the ahnotipbere, meteorite•, and aimllarlJ apoHd material•. And 
the aomewhat larpr qua.ntiUe• t.ntrocllced Into the environment 
t:brouP atomic eMl'IY •ctl•iU••- A .ubartutial number of nmple1 
ol btoloeical. mineral, aad oommen:rtal todine-beartnc maiertal8. 
lneludJnc eome collected. or proc•••ed before 1M6, ban beea ac­
quired. Cbem!Clll proee<lireo lor pro-lrndlaUon loolaUon of lodloe 
Ind poft·l.r..-dlaU'"' preporallmi for OCWIU.S haoe beeft adap4ed IO 
the Ul&l)-tJ.cal speelmeu of lntere•. MUJ ol. thf' speclmene baft 
bna proce•Hd io •arytnc: utenta. CoecUUoo• ba•e been ••tllb· 
lJl:bed for the u• al an e:U•'tbs .,_.,. oolaoldeMe detector .,.tem 
for tbe uu1 of 1"1: 1n relattnl7 larp <-.ram> umpl•• al Iodine, 
aDd parUally tellted touor.111 fOGI' trradlattoa1 o1. aatu.ral and 1111-
thetic oamplH. llpeclflcou- ._.,been formo.dated for a P-Y 
eol.Dc.ldellce a19tem for ta. UNJ' ol l2tJ bl wry amaU amouata ta 
Ima.II (-11>1:1 oampleo of lodllw. (P.C.H.) 

1'444 (ORNL-n&.:.i.881) ll"TUDY or THI! MOVEMENT 
or RADIONUCLIDE& TllROUGll 8ATURATED POROUS MEDIA. 
!lllalldl, M. u.1 J-. D. G.1 Parlter, r. L. (OU Rldp Na­
-· Lab.. T-.). Jaa.1H7. Contnet W-7'0~-H. 
1u11• 00p. am. cnn •a.oo .,, • •o.u -· Theltt•. sutml.ltted to VanderbUt Uni~ •• Naab.Tiile, Term. 

A tbeorettcal eolu.Uon of water now bu been obtained for an in­
verted flH-1pot 119tem wttb tbe ID)ecUon well located at the center 
of a 9QU&re sandUone •lab (8 feet by 8 feet by 8 illC'be8) and four 
relief we.U. at the cornen of a centered 3-foot .quare, ortented 
la tbe •ame dtrectton 11 the edce• of the 1lab. Equations for 
•tram funcuoo. potentlal function, a.ad the veloc1ue1 tn the block 
hue been developed. from the d11trtbottoo of v~loclUe1, in the 
radial n•JW """ dlotortMI now, It bu be ... •bow !hat lho now pat­
tern 1• unaffected by weU. llP to a dt1tance of 8 inches from the 
tnjectton well. EqqtPotenUal contours, 1tream.ltne1, and the flow 
ht1tofJ al the 1yatem have been plotted by the computer. From ... 
90rptton data obtained from llee&r now corH, the time required 
for Ille broaltthroulh of "Br Ind "ca bu been fowid to ho 8.5 and 
I.I ttme1 that of waler, rupecUvely. Uatnc dU!erent"Unear no.. 
ntea, c~fftctenl.8 of dl•penlon have been obi.toed uatna cvree 
ol. •and•tone. 81 oomblntnc the 11<>luUoo of tbe V19loclt7 dilltlibu· 
tlon attributlld to ,.011Mtr7 wub .olu.Uoe dt1peretoo at vartou. 
n ... ol 11.aear flow, Mt 90lation bl'Hktbroqb ourYM bave beea 

--'""· cr.s.1 
llM41 !ll!LECnON OP GRAZING LAND DISTRICTS AC-
CORDOIQ TO THE RADIOACTIVITY OF UllDERGlloutro WATllB8 
or UPPl!R CRETACEOUll Pl!lllOD. E,.-, 9. E. ~­
Abt!. If ... ua. !1911, No, T, n-3(11H18). (111-olaal. 

Uf'8ham ud ndhm11 QllMUlnt ln \mdef'p"O\l.ad W1ten wa1 9tu.dled 
la !ho •1199loa ho.in. la lloo Norlhwe ... rn port of Middle Aalo. 
MuJ hole• drllled •t 141 to UO m ln tt.pdti ladloa.Md the pre"llOI 
of a OQU!eoled un.1Md 8-oman·l\at'Oniall .,.ter-bearhlc oomple-:c. 
A ..._.Ua dletrtbuUoo ol drblk:Uw water d.1Rr1CU wa1 •etab­
Uohod -ldorl>C ,.....ia.1111• -- - u Ix lr" 1/1. 
(R.V.J.I 

104* RADIOACTtVS TllAaNQ or STatM llUNOFF ON A 
.. ALL CA TCRMENT. a. ~or RUULTS. l'llpta, 
D.R. 1u11i..a1---....x •r •> ,_..,.._., 
-HllHfl, 

l'h• UM of t•A• end Mer fot" lndac ...... rae,lf - a•­
•ct1' nahu•l ~tc-Amllftt lal daeorlbN. lac* acthtt7~la• .-.-..- . 
ar !he rttd\!Ynl oullM pnridllcl •~el lllld:liDw ol dile 
h!~llld dr(ip of water. ~ratto- of U.. ....... _.,.... 
rl~r1llr•lt11et1ftb.~pto(~U...M......., 

\'&11'1'• or thla tlm• of,,.., •• ftiMB u.. pDtm. ...... ~ ff'09 
. 1~ .. ' •• ,~ .. '" f><l.ltl ... Iii.re rwl'lld to~ m&lal7• t:lliil ............ 

t!Y'. 111•) r.n t~ &> .. ~ ao.,.. t'I n1nhUI ~'r.eH. A]ltlllOll.UAll d UtlW of 
tf"a"•t mtt• ....,,.ff'n-,f-""."' t~· • "'~..,.,t'-tor of f!.\'dror;rr.ph •~ta m"'1h~ 
nd8 1111 rl!1t 1 •ll•~"' lt·• I· -...··11 Ahn J•!"'Oq,1Y ln!•-•r-~athJ .. ()Clo NT...-al 
.. ~\'I• ol 1.be s· r• '1.1.l30I\, ·~.fr.·' '• .... , ·t ""t• t' 

1-.. uoa1,.ia ... _... puUal - ....-.;.-i .. ·-· 
.... die - "'lalllal -· (888) 
10447 RAi.OACTIYE TRACDIO or lrrau& RUNOFF ON A 
SllA.LL CATCHllll!IT, I. EXPEllDIENTAL TECHNIQUE. 
PIJar!.._V.H. Ml!Y.allf•-W-.~· J,11)• 
-~ 4: 28$-3otl(IH8). 

A Dl'thod wu deweloped •btt'ebJ radloleotopea were uaed ror 
dJt'9ct meaauremmt of travel Ume• of at.onn naaoff on a N~acre 
natural catchmet. n. prtm.ary obje<JU.ve .-u to meuure die 
time ot. coDOtntr•Uoa. but tm Oow of water from warloua repre­
•lllaU N point.a on U. catcbmeat wu al., traced. The experi­
mnt&l technique and IMtrumeDtaUon aro deocrlbed. SeYeral 
problem• r-lled from Ibo ""-lblllt1 of predictlllC beery 
rain far la act.U100 and Ina Ibo ll•ld ooadlU- prenui,,. duri,,. 
fiood-pro&aclrta raln. 1'bl m«hoda uaed for overoomJ.Dc tbeN 
problem• an outU.ned. T1IO radlolaotopu, ••Au &ltd ••er-EDT A, 
were aed. Tbe reqatremem. Ud type11 of traoen are dl•cuMd. 
toplbllr wltb aafety upe<* al lloo project and tho performa-
of Ibo lra"9n. Tho po...,.._ af ~ l'Cr-l!llTA wu -
•atlafaotorJ. (8881 

141441 Ql!OCRllONOLOOY AllD ISIJl'OPI! Ol!OCHEM!llTllY. 
TU•, O. R.1 lla'fla, O. L.1 Hui, B. ll.1 Aldrlcb, L. T.: -...r, 
II, R.1 Gut, P, W. ICan>lll• --· WUldJtclal, D. C.I. 
Carnecte bull. -., l'lap. Oaa!lllP· lab.. No, 1440, UO-llf 
(lleo. llHl41. 

TbeoreUcal and pnctJcal aapecta of the ue of U, Tb. Pb, Br, 
Rb, Ar, and k flotoptl for deterllltatnc .,ea of minera.l1 and 
rodlll are dJ.aiW11ed. Aleo dncrtbed S. an in•eatlp.Uon deallac 
wllh Ibo l»o!Oplc oompoallloll al lead la feldoplro and IOI ... • 
of Jlfferent acn wbicb IAlfP.W • nlue ror the ap ol the earth 
oomewbat dUfero• from Ibo CW"nntlJ cp>eQd one of 4.55 • 10' 
yr. Thi• v11Lte I• obtalMd by com.pari .. the laot.opt.c oompo.ltJon 
of 11<>me modem terre.U.1 lead wttb that of lead rrora the troutte 
phaee of lroa meteorite•, takea ID be primordial lead, Le., the 
lead preaent in tb.e earth ..-bea It ,.... formed. A ltTJ.'b- •Pb ace 
WH eaJCltl1ted by aa11U1DIDC that the modern terreatrlaJ lt-1d h .. 
evolved from tbe m@teorlte lead lD a chem.tcally cloaed 1y11tem. 
The l90topJc compotiltioa rf lead from certain rocka cannot be 
fitted to a do•ed eyc~em ~curve lor an earth thlf le 4.55 lit 

10' yr old. lnetead, It a.ppeara that the 90U.roe for the lead.9 ha• 
been enriched ta urantum. wttb reapeot to lead by chemical 1ran11-
port. Allowuoe for the faUu.re ol the cloffd .,-mm oondJtlon 
yteldti • mJn •P Of 4.T x 10' yr for the earth. Alao ronaldered 
•re tlae 110toptc ccapolQUoa ol l .. d ID volcallic rock• Crom the 
Mld-Allontlo R1d89 and Ibo dallJls of oropnlc pba .. o la the Control 
Alpa wltb K-Ar qeo lor ltorobl09de. (BBB) 

1044t CONCENTRATION or mb AND ITS DAUGHTER 
PllODUCTS IN CERTAIN ~BCllOSLOVAK MINES. S..c, JoNI: 
Cech, J"A. Proo. Lok., 18: 438-42(Dec. 19811. !la Cs-. 

The rad!ometrto blft9*.lpUoa wae carried out ~a 22 COii and 
U ore Dlh•H from. 19112 to IMS. n. ooeteetlllrattoo ol mRa and 
lte abort-term dlucbter prodqela nre lllftetlp~ attentk»e 
..... aJao 11ree to the 1•"1 GI tile QlerMl p..mma radl1Uoa. t• 
11 ml•• rllldoa COGCelllrattone .. N foaad •biclli .-er• h.laher 
than 30.0 pCl/l •nd ta B atlM• U... ooaioatratlou we1'"9 b.lcfwr 
tba.n 100 pCl/I. C-U- of U. - -· la• .. U-
1•Wd. •• w.U H the lnWMlt1 ol the ..-r.J pa.ma rad&at'-. 
weN! Y'ery law. Ac:oonlilll to tbe Ra ~ratlOM foud, a 
cla .. Lfioatlon of the im\"HUpted c..otloa~ ml ... wa• pro­
powd.. Prl!'ca1.1UOM t. the ...,,..W-1 sroupe .. ,.. r-oomm Ddied, 
...... lllON lntff•i1"9 W'fltUlatioei, In 09rta'- caffi9. V8e crf 11111 
NrD9 l.edWcaJ and~......,.. U d1oe9 ..... ta .... 
"' ..-. .. crwlo -· l•llllll 
1 .. M C:HUUCAL FRACTIONATION AND fn lllUITIOH• 
SHIP TQ THI!: DISTRIBUTION OP TftOlllUM AND URAHll'M IN A 
ZONl!DGR•N1Tlt BATMLITfl. ~Pall.IC.: BUllnp • 
OU. It.I A-a, J<na A. 8. (lllN Ual• .. -. Ta. t .. •. al 
- Can:ll•. Oapol lbllJ, ~ C I • Aa*a. '1: 
lT-UU- lMf), 

Major •le- ... -"" ..i,,_ ._,. perfo,_ • 
Tt ...... !.- ... S-ad - ll•t•olldl. Lloao llplift. 
~. n...,... ·--..... __ ............. , 
--... ...-- .. _ - .......... 1ca1 - .. 
ff'Oea .. N ..... .., ftlitk9 ..... ltllf ..,...._to WIOft ~l•l~ ln the 
"'°'"•'-at rather ta a~~· ,.._toll.. l'w~dllf>nr·• Ii r·~'"'i·-1 
to ...... , 1bia1 mi......- fr9Ct&oaaWd Wf.on a."M' • .'01 <') rt·1 ... ~,. 
p&.c: ...... fSIAel' thatt ILfVr, ~·ly bi.P, lAoHWM &nod •H"I• 

••~a C'A llllllt rorf'f'lat.d W'1G tilt pre•<'>f'lo."'" ut a! 1t .. :\• and 
ah.u~ ......... .,..,..., dw d&-e ...... •~ \1n.t\h.iflt · ·"'tll" .. 1 wn!t. 
lr..:-reulflC 111td.toMt ..... , bit.~ ol w,.....t?14!• pff~ 
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12116 NUCUAa SC8ICI AllSIUCIS Vol 21, Ne. I 

A Mort revl..- I• (tY• al U.. llOUt'Oftl al tlM NCGHllrf pu1Sclw 
aad ot the advaotace• aad di-- ol tllo _..,, _ 
dary reacUau A method n.• dll'w.loped for t1Mi dlMr _..... ol 

:~:.~r;:;~~"":=~~~.,JIB. 
•to(t.n)"F tn1• m.aM th• bule ot a metbod of di9eeOUaa d li*­
ln a variety al llUb.uutcea Md of dl&eattGll of.,._ .la ..eal-

orpntc "°"'"°""""· orpala ... _.., - -· ... -abo"tVD that th. matrix-effect, whldi appean ta aethtltSGe ~ 
"1th M'Ctmdary nacttoa., can be oompeeated Ill moet O&Hll by 
calculated ract.ore 1XJtlla1nl!ll tb• dlft'enat nape d. ........... 
puttclu and the - a""'1lo_ of....,.. ...i-. 
(au1h) 

1"21 DET, 'fJNATION OF BIOl!IPllBJUC LBVBLS OP 
IHJ BY NEUTROft ':TIVATION AllALT!!lll. Kol-, B,: Kooll, 
R. C.: Lo'1•. A. S. (Nuolear Solonc• and B.-.Corp.. 
Plllllburpl. pp 214-80 of-... of 111111 --1 
Co..r..rellCO Oii Modern Tr.- In Aollftll09 -)Jwa.. ~ 
st..tton.. Tea... Tau A and II Ua11'., 1'815, 

8tnoe my t• formed In atinoapber1o aacl-.r ~ou, tn .. 
crea11H tn It• concntratlou In ..mronmentaJ and btoloetcal me­
tric" "'"'Id be e_.,...i followtns wvrld-9* ~-of dobrt.o 
fl'O!ll u. ... dlltonltionll. Ite cancmtraUou In~ Ualllletl ad 
related commercial prepantklaa were "liteted to MMe u aa 
_,, ol die btooploortc levela ol "'I. AD arn1 ol lleYenll bimclred 
oamplea ,... •tudled. The ..... ra1 ui-t-i - llm>lnd 
prelrndlatloe porlftcottoe ol tho lodble f- ol tho oaJllple u 
weU aa pc;i.Urn.dUitton radtocltem.tcal purlflcatloe opentloM. A 
beta-p.m.ma. oolncldenoe counter waa ued. Se"ral atpttlcaat 
modtlicat&on. were tGcorporated Ill tbe dehlotor-tutnuUllU.tloa 
aptem and 111 the ~rlmeatal prooedu.ree, wlllB naulted ID 111 .. 
creased am.Jyttoa.J eenaltlvtty ud accuracy. 11'1: JeTe1• wen...,_ 
mined In 1111'"01d tla•uee from labJeota opo""'°I die ..ure .,. 
croup (pediatric lo prtalrlc). A •totlatlcallJ •lpiflctUlt .. r1a ... 
of tho "'lfU'J ratio "1tb Ip - -nod In -1J coll-
.. tnplN (1912 to 11'4) from,...,. -jooto. n.o rattc wu tara-t 
In J*il•lt1c UHue• aod decreuH b1 about • flietor ol. four With 
qe tb.rollcb adoleacence and early &4altllood. In mow MhDoed 
ap p-oopa the ratio wu eHenttally oomtaat aboat • meaa 99.loe ~ 
(1.4&. 0.4()). 10-t. The ............... oollecled 111 J>lttobaqla, 
-OJIY&ata, aod Now York City. No olplfk>aat ~cal or 
temporal dlff•retK'le1 were ablM"ed. Howwrer, studie• ol btoloslo&l 
material collected at YUtou tlm•• •Ince IHI at nrlcNa ~ 
revealed • distinct tempQnJ bebavtor for tbe lltffl"I ratio. Tbe 
H.lllplea collected from approx1matelJ 19t9 to 1H2 exhibited mu:t­
mum nluea daat ~current n.luea bJ lllOH than two ordtn 

~M1!'t~·.;: .!r:t:~i:~= !!!~~o:;, ~:~~ 
beutn&r C'bemtcal compounde elltabllabed a value of -3 >< 10-tl 
for thP ratio. Thi• value COl'l'8epoodl cloaely to the expected 

~':.!t~~~~r:. ~=~~=~~)multiple DMatroa omp-

IUU NEW DEVELOPMENTS IN TRB llY!ITllMATIC ANAL­
YSIS OP HIOH PURITY METALS AND ESPECIALLY OF ALUlll­
NUM, COPPER AND ZIRCOlllUM. Albert. P.; ~. 11..t 
Leoboto, A.: M1-hl. E, (Centre d"E- do Cblmle Molal• 
~. CNRS. Vltry, Fr.-), pp 110-16 of Pr-.dblp al 
IH& l ...... tloml Collfennoe oa Modern Tread& la Actlntloa 
Analyst•. Collep Statton. TISlt., Tu:u A and II U11h·., 1185. 

The ay•temauc ab&J.y•l8 of copper was clneloped ua1ac: ffPIU"&'"' 
t1oa9 by electrol71ti1 under coatrollltd: pollJaUal. ,.... dM.ftm..lnadaa 
~ llU!tu.r .,,.., performed by dUfertmt m.•tbode. ~ on tbe 
relative ~cenh'atJon ol tbi• elem•t and th• pbo911boru1 ICICIUeat 
lb tbe copper aample1. A sreat aumber ot ...i,..a ftN perforlMd 
by thi• method an Mmp)H, and tM total bltplrltJ ~ 
•~lcb wen dirtet'1n1DM.t YU1ed from O.C t.o II ppll. A melbod al 
,,. .. matte an&.11•1• of. alrocml:u..m. baaed m tM 111.iU&l ~ 
by lo• ... i.aac- with .. - ..... of the --Ill .. 
(Toope, .... •tudlod. The • .i. ....... ol tl!la --.... - die 
......,.. OIUI be dlNohod la a Qdr<ollaorlo-aitrlo-. _,.,.,. 
m. prlnclpol --~· ol tho .... ol Qdrafhoorlo Mid. ,,,. 
-nnloattoa of .wtur aad p11oep1o.,..,. • .,.. ...,..- Ila tbe .,.,._ -- ....... ,.1 •. The ., ....... uo .... ,... ol a1....- .... -
........ ed •I cWr- potata. OM ol ... ....... o1 ....... lllM 
ualJ•l• of-r wu m. -1-t ot a .. ..._ ot -­
ol ~ radlo!.,tope• of the el..-1 dlat -1ndM ,.._,lpltat• a.• 
ac-td ••d:lu.m. n.. .. Np&ft.UaM. an .,., •9ed na. a f"CllllJ:ae ..... 
la UI• •JM•ruUc aaal.T9i• ol u.uu. ........... ·~· ...., 
IUD SIMPLll AND llAPID 'MAONB!llUM DETS.-A11ml 
IN BIOl.OOICAL !1.AMl'i.n BY lllUTltON ACTn'ATIOll ANAL­
y~~. Klm.Cho•K.:Met•.w.9r·._,_ (1..'lllf•.c'OfM1ft.'9u. 
\"n r\rh.Jtl. PP 3u ... u ot Prooeedl ... ol tMI bMr~ 
(.',;nfrrt.t~• Oft Modi"'• 'fT•tldl la ActlnUoa AM11'ia. ~ 
'tt.tlon, 11:111. .. Teua A a.t K Ufl •• lNIS. 

--1.rof•ol --•llilas die t.S-- "Mc I• 
--,,,. __ .,. ~ """''od to ... , blolop-

... -.pi., cMms SMd - wt-• few-· tlami>I•• 
~--................ -.-.--- • .....i . 
IDM llllB OP UU'TM* ACnYATIOll AltALT!llll 10 
~ Jl93LOOICAL AVAILAlllU'n OP COPPBR Ill 
.... AlfD fOll ...... aocnt• AICALTllS OF aon.s.. 
im.,1.11.i-.s.s,,--.P.r.--.11.a. w­
- N- IAll., DL 1hllY. of.._ Ill. """1). PP !It· 
lllof..,_.,...allNl-C--..on-. 
TNedo In_....,.._ CG1lop l1alloll, Tv., T- A 
- 11 llldT •• 1NI. 

- _,.. dowloped for --- of ftriou obemlcal fl'1le\lou ol-r 111...U oampleo "1 a btr.tdl _ .. lat; teclmlqool, 
wlllcll all""• the ~ of a _... bad,y ol laformatloa la 

~---.... --.- ... --"" appllcatloe ol - - lncludN -.........- of die Id­-. aad _of __ ,,_ MVval oolb. Odior fnotlolul ot ooO ______ .. _.._ 

In- oald 90lllblemtHrai•qd--i.--tn tho 

ffrJ otabl• •- --11...U•. laodler - ot --tr- llllil• llU1o of blolGcloaJ -... .. WU fOllDd by -m.s die - ........ ol ~ malterecl ooll•. n.. 
opeotn did·- a ourprlolas dlsrM of -ral IUIJformJt,y, 
-...r, wll.lcb wu aot -•lf*od •!Doe ... MmpiH _,.. artp-
aailJ......, tr.a -J' -- .,_.of -llOta aad from 
areu - cllttend In tho Poklclo - of dopo•ltloll. n.. -­
la.rid•• ot. .. .-otra ..... at otl1Aia 1JmttaUau - th• ... of ,...-~ o1---- ooU. fw _.,, 
ooll• or Ibo tracillS of ~-lo -. orlpi. (autl!) 

IWI NEUTBON ACTIVATID!I AltALYlll!I FOR PLUTO· 
NIUll MIXBD Ill SOIL. l"allll", II. K. Clla'l&I RadloJoslcal 
Defe.- Lob.. 111111 ~: D'Coomor, J. D.; Lub,.. R. R.i 
l'lelo-., D. pp !14-1of~of111111 -C-.,,.-. Treedo la AoanU.. ~. CoUop 
lbUon, Ta..~ Aud M UolT., 19111. A--... qoatltatln, ua.IJU""1 .,.._.,. wu do­
nlopell for~ pt-... m!M<l la ooU. Th• metbod 
I• .. ttreQ> 1a......-i aad can probebly be aaed to malJ'll• for 

plu- • - -· n.. pr<>OOGlre olltnlnato• Ibo -for -.meal --ad for alpha OOlllltltlt;. It aloo ellnllnateo 
tho 1IMd to know Ibo ... aad oompaolttoa of Ibo orlclDal ....,... 
ot. plutoD.tum or to baY• a relereaoe a.mple ol. it. Th• neqtron aett­
vata pr~ wu dn .. oped lo ma.lJS• for ph1toniwn. bl ea.m­
p!• of puttculate fallout -••rial dopoelted from duot clOlldlo 
.-orated by hl!ll> uploohe, -.clear - of •ltnalated 
auclear -...pou eoata.irdDI plQ\onium. and dlpleted Ul'111ltum (ecm­
utnJnc O.rlo 9 'u). The aamplH were eoUected on horhlontal, 
petrolab.un-coated, 16 aq ft alu~ oolleotura located at sT'Ollhd 
1-1 PoOltlou. downwind from tlle -oa. llamplH ooaeloted 
of puUolH of pl•tollNm aad dopl- uraai= from lbe tto.ioe, 
miJl8d will!"""" ooll, wblob llMll had a~ ol D&lUral 
uraatum ~ O.Td "'Ul but .. pl-. E•-tlally lhe 
mo1hod ...,ldoted of dotermlnlos tho hl-IJ of Ibo 105-teV phot<>­
pool< ol 2.33-.,, "'lip oad die 1.10-lleV ~ ol .O.l·hr '"IA .. ----fallalll ouap1 ........ _ - .... """ 
Ill pre-- doMrl ~ ..U.. fto -io>r radloutt .. 190· 
- p.00..:ed bl die llOll -of Ibo ~ nll!llk• of -ln>ll 
trr&diaUoa. were 1.3-mla llAJ. 8.7""llllll -C., 1.11-llr ••and ta­
br "Na. Of tboM, OlllJ UICa - 0 •lplfk:ut - lo Iha 
p.mma radlatl09 rat. at I to I da19. After I daJW there_. DO •Ls­
nl!tcant PJD..JM rw:baf.loe frota Ml, uoept from• nllua. "'N• bu 
~ ot>11 at 1.ST-llaV Ud l.f• ... V; tlou. It did - _,rlb­
ute •lanlflcant11 to tho to-llN Of el .. r ... 1'61-V w IM 1.1• 
MeV phulopo&U. (D.H.M.) 

IZla ELBCTROll ACTIVATIDll AllALYBl!l l'Cll TllS DE· 
TBRMINAT10N OF C~ IN SUlllllCROOllAll QllANT1'1'1111 
OP VDUIS. ~. PAl1 LI..-_ It. D. ~UlllY" 
Calif.I. pp112f-Mal..__.,..oflNI- I !C­
- .. -ra,.,._laAotl-~ Colltp 
- T--. - Aud 11 tlltY., Ula. 

Aa 111191,-1 -11 ...... .......,..,.,.,._,_ _.. .... 
-t of_.,.._,,_ ..--1o._i--1111o u...i 

- of - ---fMoleeloal ~-as. Por --.IM-~MutDe1-l-..oo-
Ml..,.._. la: ..... •........_. a-Mtv elitet,.... for Ir~ al 
---........ ,,,.-'7tda __ .._ ____ 
Wtl .. _t I ........... ~ .. ft"9 -.-.... 
IUZ7 ACTIVATIC* WITll PllOlONB ~ CllAJl<DD PAJl­
TIC:LBll POR 1'1D AllALla or -IDTALUC WLllal<T'!. 
.....-... C.: c.a..., 0. tcSll. loolqo, Pr-. pp ISi ... 
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R•f•ntloo to .. ,,...,,. 25833, Z5935, 260'!0, 26281, .-S !17521. 

217H (AERE-M-1844) THE DETERMINATION OF "s IN 
UR1NE BY LIQUID SCINTILLATION COUNTING. !lo.ndalla, 1'. l. 
(Ate.lo Enaru Re-rob Eatobllobment, Hu...u UlflllaDdll. 

·Mar. lffT. 12p. Dtop. CFSTI. Uk la. td. 
A npld and •tin•ltl" method I• deKrtMd. A 10-ml 1ample ol 

urine wtth aclcl9d aulphate carrier I• oxidized wtth BeMdlct'• n­
..,.m and 'ts pr«:lpltal9d u barium nlpluite. An OTeraU reccmtl'J 
ol 95'J ls obtah...i. and tbo countlllc elflcleacy la T5'l Wllh a Pack• 
ard Trtcarb 32U· cw.mer. The mlntmum level ot dBtectlon eorre-

::i.::~=~:.':'!"1~n3:':.:~'{.!,:!. ':/ !:'~.'t:.:• ,_ 
Z17'6 IAERE-11.-54061 Tllll Dl!TEIUllNATION OF RADIO­
lODINE IN HAllWELL EFFLUENT. Lonrl., B. A.: Go..-, 
M. S. IA'-le 11;,,."I!' R&Mar<>b 1-1-1, Harwell (En­
........ 1. Mar. !HT. HP. o.p. crsn. Uk 2o. ec1, 

Jo<l.ao oarrtAor 11 addod lo tbo ottlunt and eltracted lol!8ther 
with the radlolodf1111 lal:o orstnlc eolftnta afteir oxidation and 
reduettoa to ••u~ complete rd.ochemlcal U<'hanp. The ra­
dlolodlne I• cowited In a llqu.ld actn.ttll.Uon coincidence counter, 
100 u.e ~arer-y r1 ilMI carrier meanred by photometry. De­
coatamtaattoa trom other r.UoaucUdea, fncJucUnc radtobromlne. 
@Jteeedil 101. tauth ~ 

Z1767 (IUR-3181J(Vol~J) ITUDE DES POSSIBILITES 
D'l!TUJMTION lllDUST1UltLLE DE L'ANALYSI! PAR ACTIVA­
TIOll POUR LE DOSAGE DI L'OXYGl!NE ET EVENTUELLE­
M!NT DI l,'AZOTE l!T DE L'RTDROOENE DANS LES ACIEllS, 
PRElllElll! PARTll!, RAPPORT BIBLIOORAPHJQUE, (lmwtl· 
... - .. lli9 bidlsotrtal A~ PoNlblllUeo of A­
Allal;fota for llMI l,_,.,,.laatiOll of 0..,.. aad E-11y of 

NI~ ud """'- la -· Put I, llll>Uasrapblca1 11&­
port), -1, N.1 W-, A-1 ~ L. !Ao--clo 
.__.,!!oh-~ I. A~ 1-· cl. -. lltl. Up.. 
oar..-i. o.p. 

Vutoua -rear - ·-or bel"I dnelopad for the 
llltermlaolloo nf --· n11.....,.., Hd ~la - are 
~. The llllt'l .. r ~tou. tl\at u. t..st muJtllld fort.be 
·.W.rat..u-. al r.hN• thNe ele-.ta an eouklered. TM 
trrMlat11)8 laeAM •ulted (OI' ... oe • laitta.trtal eel.le for ti-. 
dei&er9'1Mtl• al. Ut.eff tkHeo ........ are dt~•Hd pd lM 
-- lor •u•rt .. IM - ••tl'fllJ, the - for 
--""" IMnlln<-1 .. , ... j the Ouiple 1..-or oyot•- an 
dNcirlhMI. n.t C&llbradoa ~.,.. r.wte,...d and Ure 
~"'-1,.mo.,.... .. ., __ -11ata an dt-...i.11------tloo-­U:ftder ('ftlft9fct.ratloe •nl ~~ tM QV'IH ta bl~ la 
• -.1 - .. lndastr1al •a.t• .,,. Mttnlll• ...... 

J1JW cYl'1>-~U\JIVal.:JI ll'TllOS DIS l'OllMBILl"l'ES 
D'UT!Ullo\f10N INDUSTIUBLL& D11 L'IJIALYlll PAil M:TlVA• 
TtOlf POllll LI l>OSAGI! 01 L 'OXYO&NI IT n~ 
Ml''fT D! l.'AZOTE rT DI: L'llTDllOOall llAICS LllSACll!a. 
l•FU'.<l~M~ P~RTIF, llft'<CRIPTIGtl llT RUIJLTATII DIS ltS­
'V.IS, 11.-,.uoe1 .. ti.e-1a1A~­
, ~rt!•11tl"" ..,tu.1}511 fortba~elO.,...ud: 

•. , .. h,.'t ·f ~"'"CH' ....i ",.,...._ 1a -'· Pon n. ~ 
tt""" aM !1f"s•ilt• ,..,fit!,.. t..U). Mall. N.1 w....,.. A..1 a...rt. L. 

It,.,,... 

~ 

(AclerlM - clo &..-..Elcb-~ S. A., 1-• 
bourl!. NOT. lffl. Pp. (In F........,. Dop. 

Bempllnc. -blfllnl. llld oeleeU•1 U.. lllHI aamplea are dl•­
cu1-1. Tile oel&CUot1 ~the analJ'llcal rnelh- -i ol tbe lab­
oratorteo ~eod !or lbe traveotlptl- alone Wllb U.. ""'rkl"I p....,... followed an cloocrtbed. Tiie • ,,_..- rm Ibo deter­
mlaalloe ~ _.,. and .,..,...11_ for <UTJlnc out the teota are 

C<IUlclond. All Iba ...ii. - -... --- ......... _, 
Jl7ff (l!UR-31Sl.J(Vol.3)) l!TUDI DES POllSIBILITES 
D'UTILIBATION INDIJSTRIELLE DE L'ARJ\LYSE PAR ACTIVA· 
TIOll POUR LI!: DOMOJI DI L 'OXYGl!NE ET EV ENTVELLE-
lol ENT DE L'AZOTE llT DE L'HYDROCIENE DANS LES ACIERB, 
TROISIJIMI PARTlll. DISCU9SION DES ESSAIS l!T CONCLU• 
SIOll8 A TIRl!R DI L'l!TllDE. 1-..UC- °" llMt -· 
Al'l'llcaU... PoMlblllu. ~ Actlft- AJW1alo for Ille~ 
-ol~and ~olllltrop Llld ~la 
-1. J>att m. ~oldie T-aad c--"'"" 
~ ~i:.::.::r~~~~~..:~.~ 
LuxemlJOarlll, -· 1968. 28p. (ID Frwcbl, Dep. 

The analytical rHult• obtained arM:t the- adnntace11 and di•• 
vartlqe• of neutron acUYmtlon and r:rl conventtoul ~atpnM'ftt 
t.oated an conaldeHd. bwtallaUon cost• for "•rlou• neutron 
actlv•Uon equipment are lndtoat@d and the rn.I prtoe cl orw 
oxygen •termination by Mutron actlvMJon and by corwentwnal 
meant wu calculated u a f\mctlon of the numbtr al det~rml­
naUons performed. rt was concluded that MUtron &cllnllOfl 
analy•I• I• ellf:l'&IXe ol determllllnc Ute ~su conr"' In elHI 
durtnc prod\aetlClll;I wt~ npldlty aod the ACC\IUC')' M'<"HllU)' to 
e~• the Ill.eel INDl'I' to chooH the deoxtdl:llon IN'.- to be 
added Ma functJon ol thl• OXJ'te'tl eotCft, faUlb) 

am (.IAERH.llll) CBl!ltlCAL ANALYSl3 PROCEDl!Rf.S 
FOR JPDR LABORATORY. --· N.-1 IJapo11 Ato.nlc 
E....., - -.. Ta111<>1. llofl. INC. ltp. Ila Ja-i. 
Dep • 

TM- 'IUClnr ll)e'CIM ... ftle•lcal eo.....sa for ••kb th .-~ 
proTOd p-...1 -re -11ed al JPDR ..,._ tl>r fol._,... 
alu.•llN.m, boric ectd., ekiw)dB. cltiromaw, ~Ma. ur.....-•­
&l, C"ObaU·H ud -... copp11r, eqiper-.... dlUoh'ed own-. fa..-
rtae-~U, todll!W' Ul "rocll US, IC'Oll. 1,_...11 ............... . 
p--54 uol -H, mol~ • ...,,,....__-n, ai.i...I. •d-. 
•odham·H, hlr'CM .. -ltf, 111rbtd11y and am-a. ta-...l 
2'171 tLA-llC-uoT) SPECTftOCRl!lllCAL PST!:llMllCJ\-
TION or lllP~IUTIBll DI lllGH·PUIU'n' PLllTQtCllJM .,. Al<tON· 
EXCllANQS SU'AMTll>tl AND (IRAPllffl•lll'AIUI: lltCfTAn:itl, 
.. ..,.,,,J_Mf,:~.-nT. ILNA-­
LU •• 11,11..U. ONtl. C-..tW·Y---. ftp. 
1CQNr-ct081..-!1. o.. crm. 

7117 

, ...... -~.,......__..,..... ,, ... 
=-.m. 

UJlllta of dtiit«tiCJa wtda re--,.,ct ti()~ ~lM-d by N~i'IP 
~~k:a.l ~were ~eel ud• vn•r eu•bif.r 
ol •..._.... (n} ..... de•na'-d • .._.,_n1, P\a.,,. •• •a1Mi 

..,._-...,.c"tn:actwe&c.1 .. dtocl. la tN tMlimd df-v•!Oipl'd. 
hi\~) w a.ditorbed lroa t.S ti HlM">J °""° Bta·R•d ! • P. r~•la 
alld 1111111 ---~ sl...-. ~froa t!tw r••tll' OOl'llftllll 

wttll K"°9 of._ ..... molartr,. Aftn •~es UMt 'la.!l!I Ut'4rul 
•U.Qrd udpll~ -trll., U. 9MlilvtJ•-. .. ~ftUIV\klt( QM- ln"'IJU· 
rtty~an..-.-.porew4e.ltw..a.of1rapll111r~1t-•:tr>•do 

(· ·' 

'..· ... 
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42HZ (CONF-87054>-ll TRANSUllANIUM ELl!Mll:NTS Jo:; 
BYPROOUC'l'S OF NUC!.EAll FUEL REPROCES81NG. 0-.-Jr. 
W. P. (Ou P<>ct do Nemouro (E. l.) """Co., Allon. S. C. So· 
.. .,,.. tu_. L&b.). M•J 19'7. ~ ATCOT•l)·l. Up. 
Dep. CFSTI. 

From Conference on Nuclear Power ruet Reprocealnc: Teeb· 
aoloCJ' ud EconomJc•, A~. Ot.. 

Tbe tranRranhun l.otopu of prlaclpal tnterHt are mPu. 1~m. 
and tact. ~bll quantltfe• of lhHe laotope• caa be obtained 
u by pl"Odttcu of tb~ nucle119r power industry if the neceuary re­
oon17 facllltlet are provided. Thfl'H quantltleti can be con•lder­
ably m.banct'd through rt"Cycl!n1 of uranium 1hd plutonium fuel•. 
Wtthhl the next 10 y•re, Jarp-1cale production of a.Pu and 1Mcm 
could be achle•@i(f. U an adeqmte marlc:et cu be deYeloped, pro­
ducttoa ol theee tra.a.IW'tnfum laotopea could reeult ln 1tplttcant 
lon1-term aavlnp lQ U.e ~of nucl•r power. lauth) 

GtU (IUL-77-RB) Rl\DIOAKTIVE MARKIEllUNGEN IM 
ELEICTllONENlllltllOSKOP. Cl\Od!oectl ... Labeuoe"' Ille Elec­
naa MlcTOeCOpe). Rledol, G. (Kern!oreobu<.~, .Juelloh 
(IVMt Germt.ny). lullt1ll "'8r --uelem-). .I-. USS, 
tflp. {In a.rm...i. Dep, 

lbree artlclea on radioactive laiwillnr In the electron micro 
ecope a.re com.pllf'd. Pr4!'p11ratlon of an aeroeo11abeled wttb a 
n.dJo1'otope for use in the electroa mtcro9cope I• deecrlbed. 
A meane for electroa-mlcroeeoplc dtfferentlaUon ol emulal'Oft9 
of dtveree or1&ln• e~d to Q and /J lrn.diatton I• reported.. 
lmpT-onrnent ot tbe ruolutton of radioactive labellrc bJ •teno­
eeuplie plctw:: c takt• tn Ute electron mlcroe.cope l• deecrtbed 
ud. lllutn.ted by etereoecoplc plctUrH. (J.S.R.) 

- (NY0-844-71) NUCLEAR CHEMISTRY AND QllO­
CHl!)(ISTRY llE$AllCH, CARNEGIE INSTITUTE OF TECH· 
NOLOOY. l•n-19'!7. Pr- Report. (Cuaecrte lmt. of 
T-., PltUburfh, Pa.. Dep<. of Cbernl•ll')'). J- !IO, 1997, 
~ AT(3G-1)-844: AT130-1)·3'124. 74p, Dop. Cf'STI, 

Reaearcb prosre .. I• reported on: MoeHbl.uer •putroeeopy of 
Fe in coal, tern•lrlal OC'<'urre~ and dfstrfbution ot '?IJ. ~-­
ID&aced aucl..-ar reu11ou In natural matMlall, actfv•tloa analyel1 
~ trom llM!teorltu, teotoptc compoettlcu of tbalUum In meteorite•. 

~1:~~f:i.1'~~~c !~~t=~=r~fhl=~:~=~:~~lr eTt,~: 
COWlitJni eyeteme, and cyllbdrtcal uUoo.l.ncldence pl'd counter. 
<JC.CG.) 

42MI (0110-2418-3) INFRARED SPECTRA OF PLASTICS 
AND ELASTOMERS AITER NUCLEAJt ffiRAOIATION. A,,....I 
Proer•• Report. Sears, w. c. (Georgia Univ., AtheDI, Dept. 
of PhJ11~). Sept, 12, 1967. Conb"act AT(40-l)-2418, 13p, 
!lop. c f'STI. 

Since molar abeorptl\'lty for the trans-vinylene band in trans-1, 
•-pol)'batad~ne wu found to change \lidth t.empeuture, a 9tudy of 1t 
hu begun to determillf' applicable abeorpuvmu for analydng irra­
diated palymera wboae spP<"tra have been meuured at elevated 
temperaturea to eliminate cryetallinlty. It ha& been found that 
mc.lar abeorptivlt)' drops sharply at 46•C in changing from crystaJ­
Une modHlcaUon I to n. There J• a poulbutty that thla transition 
ten:perature will shift to 1a·c After being cooled. from above 1s•c 
or to melt at us•c to room temperature. Applicable tran1-
"inylene abaorpthdUe• for analyzing irradiated NeOprenee may 
be evaluat.ed from thP NeoprPne polym.eu themaelve1 or from 
vl!.aee obtained from trans-1,4-polybutadiene. A atudy 11 alao in 
proern• oa the effects ol lfam.ma ray1 on poly-2-vtnylpyrldine 
and a 7S/2S copnlymer at J.3--butadJene and 2-methyl-5-vin_rlpyri­
dlfte. -) 

oQ"6 (NP-tr--IS65) WOOD-PLASTIC COMPOSlTE, WPC, 
MlettlDea. J, K. Trl.Mlatl!td &om Kem. Teomsuua, 23: 1084-
8(Ule), 8p. Dep, CFSTI. JCL U,10 Ill, $0,80 mt, 

ltudle• wue made of the prod\lctton of wood-plaauc com­
blnatlou. by imprepat t.nc wood blocb wllb m1X1omera and lr­
radiatLnc them. BeDdln& •trencth or the wood wH btcr•Ued, 
ebearltle strength lncreaNd, and waler abtiol"S'tlon dacrw.Hd. 
Dlmitneloaal eta.nee• ln the wood were P'•tlY reduced.. U•• 
ol the wood-p)Htlc eomblnatl<W1• tre dl9Cu•Nd. (M.C.O.) 

42tl7 THE RADIATION CHEMISTRY 01' crcuc DIENES. 
D, -mg llADIOL YS1S OF 1,4..CYCLOHEXADIENI IN TIIE GAS 
fHASE. N.UCOwo, To..,.htko: T~Se-su.nl, 
Htrosf\! {Ollka Ulllf.), Dull. C'Mirn, Soc. Jap., •1 llOll...a 
r~rt J'H7). 

The., radlcily1I• of l,f-ryc-lohfla.dlea• Taf)Or wa• ta.,.•lpted 
at rt~·•m t"~nh1ro. 'the PH•oue prot\act• w~ hydrostlll.. aeety­
lf'tl~. 'll'..t l,J·t~.rt.J11.·.H""'"" fl-'<1.tt"ne, C'ycloh-ttx.fln~, l.l·'<'Jt'loheadlene. 
uu1 l.~.:·tiitoutrll"'l@' "'"!" !ok-nllflf'l<1 u the I"" y-oJaule Jlqiiald pl"'Od-
1.1,-tl!I "f:'" f' )lf"1 :1 ;:,f t>t<"h ftr">l~.H'1 wa• •lrM'f tndt'pe~t n( tbedoee 
If\ ill":" "Q 11' •',•'.\.""\Ito II w"' , .,,.i•lr.,~·'.y .i~ o.tlte 

....... ':/~·" 

p8 pr ... are (I to 58,mm RI). 'f'be O-nJan of bfdtopo. tbe C1 + 
Ct pe tractlaa, 1*Dene. and cycloh--. were l.ts. 1.25, 28.S, and 
H.O. reapectfYeb' a u mm H1. 1be tarp yleld8 of bemene and 
e7tfoba._. ma7 be aplatned ln ~ ol a ebala mecbanllm. The 
prn•ure dclpeaderaee ol tbeH prodactl: WM nry ehnllar ln both the 
Hg-1flll81tbed photolY•I• and they ndiolyale of tbl• dlMW!I npor. 
The prNence of the loaa·ltfetlme mterm.edlat• wae aa ezpected. 
1be experlmeate with altrtc oxide added H a radical •cavenger 
•uneat that tb• ma1n path ol hydros- fonaatloa t• the radical pT'O­
cea•. (auth) 

4296' RADIOLYSIS OF Co"'-EDTA IN AQUEOUS SOLUTION: 
THE TIELDS OF HYDllOOEN AND HYDROGEN PEROXJOE IN 0.8N 
SULFUlUC ACID. Mat•uura, Niro (Tokyo UDJ,,,); Shinohara, No­
buyoaht: Niahtkawa, Maearu; Taki.Hwa, Kauo. Bult. Chn:.. Soc. 
Jap., 40' 2042-7(S°"'. 1967). 

The hydrogen and bydropn peroxide produced ln the radloly•l• 
or colD-EDTA (CoYDY-J tn 0,8 N •ulluric actd were measured. Tbe 
ylf'lds of bydrogm and hydro1en peroxide were IOC&Dd to be G. CH1' • 
0.4 and G,.(HaO,> • 2.5 for the aerated •,.-tmn, o.Of1J • 3.2 and 
G ,.(H1(>t) • 0 for tbe deaerated •yaUun ftre O,. denote• the yt11ld. 
at the lnflnlte solute concentration. 'fti.e deco1Dp09ttlon mecballlsm 
propoaNI previously was dlacuHed ln detall oa the ba•I• of the 
obllerved o_ Of1) and o .. m,a,.l and of the ellect of cbJorkl.e lon Oii 

the decompJcaltlon yield G .. f.-Co 111 Y-). A almllar eapertmeat wu 
carried out for EDTA alone aad tit.• deoompoiltucm meebnt•m 11 
dlscu .. «t (auth) 

42fft ION-MOLECULE lll!ACTION!l IN TIIE llADIOLYSIS 
OF ORGANIC UQUIDS. Ward, lame. A.: Haulll. WtWllm ff. 
(UafY, of Notre Dame, Ind.). J. Amer. Chem, Soo., 99: 5J H-
20(Sept. 27, 1967), 

Conventional carboDtum Ion reaction mecba.nt•INI proY'1de a 
be.al• for meuurtng yleldJI of carbol\tv.m IOM In aultable ndl­
olytlc •ylfteme, e.g., bydrocarbon-alcohol Hquld mtxturea. Small 
yielde of prodllcta exp«'ted frum carbontum. IOl18 were found: 
anlsole from bem.ene-metbanol; cyclobmcyl ethyl etber from cy­
clobeune-et.banol: t-butyl ethyl ether from neopentane-ethanol; 
ethyl acetate from acetone- ethanol, all at ca. 2o•c. Comp11c•tlng 
ion-molecular procesns may Include proton tranarer from 
c-C1Hf1 and t-c,nt to CaHsOH H well u competttton between 
Rff+ - R+ •Hand RH+• R'OH - R · + R'OHi. There 18 evidence 
for proton transfer from c-C1Hl; to ethanol, but not from n.eo­
C1Hf1. The strucb.Jre of the parent molecule had a marked effect 
on yields with G(carbonlum ion) ranging from -0.03 for benzene 
to greater than 1. 2 for neopenta»e. (auth) 

42'70 POSITRON ANNmlLATION IN RADIATION-INDUCED 
SOLID-STATE POLYMERIZATION. Ogata, Abiushl; Tabatt.. 
Yomiho; Hamt.g\!Chf, Hiroshi (Tokyo Univ,). Bull Cbern. Soc. 
Jap., 40: 2205(Sept. ?967). 

Pasltron annihflatton in the gaauna-radiolnduced, solid-state 
polymerization of acetaldehyde wa.s studled. It was found that the 
positron lifetlro.e ·~was affected by both lattice deforma­
tion di&e to polymerization and accumulation of active speclee with 
lrradlatlon. It la bellned that tbe variation of positron llfetlme 
•pectra can give u9efu1 tDformattoa. abo\j. the meehaai•m of solld­
state polymerlut1on. (J .G.B.) 

42'11 GRAFT-COPOLYMERIZATION OF N-VINYLPHTHA­
LIMIDE TO POLYETHYLENE BYy-RAY RADIATION. Murata, 
Kentchl (Government la.du•trial Research Jost •• Osaka). Bull. 
Chem. Soc. Jap .• 40: 2187-9(Sept. 1987). 

They radlolndu.<'ed graft polymerl.utlon of I:!-vlnylphthallmlde 
to polyethylene waa studied. The p-afted film .... reacted with 
n.-propylamlne at room temperature, and the proceH of tbP reac­
tion traced by lnlrared spectra. Resu1ta of dyeing the rrafted film 
u well u the amlae-trratf'Cf film wttb direct, acid, ba.11tc, lllld 
diapersed dyee are reported. 'l1le amine-treated flhu ••re dyed 
more eaeily thaa the original C'< oolymn. CJ.0.8.) 

41m HYDROGEN ISOTOPE El'FEC'IS IN THE llADIOLYSIS 
OF WATER. VulanlruTtc. 2.orb. B. (Bor1a Xld.rlo haet. al Nu­
clear SclenoH. Belafllde). t.rMJ J. Chem., Ir 75-17(May­
June 19'!7), 

Tbe tritium. fractloutloa between .Uer aod radloala formed 1n. 
die radk>IJ1Jl• of dilute 80lutJou of QIOOOOlerou.a methyl metu.cry .. 
lot• la H,0-HTO""" 0,0-lJt'O-r .. woo _ed. A ponll•I 
dete.rlDbaattoa of tbe trtthu:n coal-* la moltlCUlar hrc!r-opn wa• 
performtcl. Alao. the '9oeoplc compotJUoD of Ute .laltlll molecular 
~,,..--.-...it m tbe ~I• rurp 10 to 90 mole I 

~~8.:;;~=-~~~~~:i:.~-
~IYeet. were fOOQd to be depleted la heaYln IQ'd.rnpn. laotop<M 
n. laic-c.op. afftl<U 09 lb• CQl!lpr.>•fl''· ... of h~ ••om• are ·fl•· 
C'Ull•e.1 la tlfOf\..191 of th• n!4 laoc*J.pe ti11<1• I•~ tnMfirr. Tt-r 
l~ elfwta c.a U.. ~hkla ol ~t ndlnl• u. "loe• to 

< 

1, .·. 
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"'"'r" rf~t"o wHh • ZnS (~ cr:r•lal ad a at:llool". art..-b&nier 

~::;;;r;r:;:~·=~·~d~~~4:=:U~ 
contly --load .......... .., to 1100 dlola,.__/ 
hr/s Pb. It wu alao roand ti.at 1 oaplwrcm ....... _... boad 
In th ... ~ITIWI oompln, (Bllll 

Zl741 l>ETBRIW<A TIClf OP' nssClf PftOOUC'l'S BT A 
RADIOCHEMICAL PROCEDURE. CotDN!a, Rita (lliJksulll• 
-•It,~ llolsJ. 11-. VJ-. Qom. Vw., 301 11-tT 
.,.._.,...,. 1Ht). Cb nomtollJ. 

An analytic-al toohntque WU deY8loptd to detennlne 1~-ll•ed 
,.. ... mttttnc fteaton produ;otm of U. It conalate of a .odtum btautrate 
mPlt of~ ft19\on J)T'f:dact 1olutton or the U fbel, followed by 
llqu!d-Jl~fd e11:tract1011.1. ThPn the laotope1 are coontM wtth a 
at&rld&J"d1zed 3 '< :1 In. NU cryetal. The total)' sp.ctNm of the 

~~~':1-~:~~~!~t :.::i;!=~~m:~~~.:~ c~~:,.. 
e~ctrometry. From a brlrf postlrrwttattan of the fiHIOll product 
aolut:an th@ connentutton11 of both n•v and 233\J are d~termlned. 
11Je- a!:itlolulf" 11moont of nulon prodli.ctll related tn the V concen­

tbt' C'alculatlon of the ~t atomk burnup, the 
~I~ period, nwc ol lhe reactor. -1 ortsm&I 
ern-w. the U. (BBBI 

11741 DIITECTION UMIT FOR SILVER BY ENEl\GY-DIS.. 
PERSION X-RAY ANALTI!IS l!SINQ l\ADJOl90'!'0PES. llur\­
bal ... r, P. a. (B...,... a111._, conoee ~ llldJ. ~ 1. 
Appl Radt•l. lifOfop.. IO: !&3-81(Mar JHtt. 

1be pu'Jl'O'M n( the •MfJ' demcrlbed ... to dettrmlne tbe ._., .. 
th1t)" for •Un•r n1 •lllca .. 1,. radloteotoplc a-,.,. .oarcet, el.o­
trontc dlecrlmlriat1!'.'n with• •l .. le-cbUDt<I maly:ler, and •ctnttlla­
Uon detector•. The ef.>nlUvtty tor •Uv.r wu determln«I u a 
runctton of e:xcU•.tton ..,.ro. U•htil moooenerpttc K-.pectra 
x-ray aouTt."ee of Sb, 1 e, and n-. 1 noT'll')IJlsed detecdon lhnlt 
unctns ff"Olll. !1 k' 13 ppM wu obhdned for 100-eec oounttna ln­
t.rvaJ•. With an 11101lar '"t lfOUrce a detecUaa ltmlt of 15 ppM 
•liver ... meuured. Tbe effect on. the detection Um.it of heavy 
meta11 o0mtnoa to etlver ore• WU al.a lnv•ttaated. A det&ctlon 
limit or %li s.>I( or leH .,.. •ttll obtalDed when 5' coucentratlone 
watt prMat In Che atllca matrb: pr'O"ltded x-r.,- lnterfereoott11 
wtth the Ac Ka radt.atloo did not extct. The need tor accurate back-
1r~ lneUQl'eJD.P:it. ror an..i, ... tn the s-.rt.~r-mllllon ranee 
t• emphubed. 'TM MD8tHvttt .. found Indicate that a porta.We 
ndtot.o~e x-ray analyur could be -.tped for low-srade 
t:llVf'f" orel (mith> (UfO 

21742 ANALYSIS OP' ATMOSPJIERIC CONCE'NTRATIONS 
or RI.A, RIB, AND Rae BY ALPHA SPECTROSCOPY. Marts. 
Dowfon E.: BoUl!man. Dan F.: McCurdy. Du1d E.: Schfacer, 
Keith J. (Cotondo st.te Unh., Fort ColllM). Heeltb P'll;J'a., 
1'1: 13!-!ll(July U69'. 

A ne• method la pre•ent~d for dei.rmtnlnc the aJrborne con­
ce-ntratlon• or 111 Po, 21•Pb and ,,.Bi in atmospbe-res conlaml~ated 

::~:n~~a~ o~~~ !:1~~;o ~~!:~r:!r:8mC:~~ann;"'~~~" 
•ample •t two poat-umpltna tltniiM. Tbe lndtvtdua.I air ooncen­
trattorui and the •t•U•tfcal vartADc::N Ulor lat.l!!d witb each may 
tbe11 be calculated from the ~atfon. .gh'eon. TheoreUcaJ and eox­
perlaar.atal oomparfaoos are preaealt!ld wblcb ll>dlcate th4'1 Im­
proved accuracy of the ~optc metbod over ntetbodl pre­
Yioualy a"9ilable. (auUt.l CUIO 

Acfiyaflon l'rotedvrH 
R•frr fllso to •h,.,..ct 88951. 

2'743 f(UIUU-TR-3TJ APPUCATION OF ACTIVATION 
ANALYS1S TO 8101.00lCAL SAMPLES, Shtprnala\I, TallDMllObu.; 
lnta, Slllro l<J'Olo Uni•. 11-. - -to• ll>at.), p!J. 
Hp. Cln J11paaeM}, Dip, 

l•pt.tl bu laqad ln tbll n.1d of &A:tn.Hoa am.lJN• ~rtly be­
oa~ of tbe lack of factUUH ta Ute put. There t• sr-t rMMKt to 
tn.ln ~· tn the applloaUon of &atha.tloe aal,Jalsi IA madtcal 
and blolccfoal •rM.•. A tipeetal ooaunttt• on activation au.J.1•• 
tru cr.t.NI hy KC'RRI (Kyoto un1 .. raU, RH.e1or IUtJtut•) 1n 
April JIM to 6-flne prob&.._~ ud to J.lrMldl re..ucbere 
"ltb pertln.nr: tbforrmtloe ~ tM ~ppllcatloe of -.crth-.tLo. 
a.oaly•t 1-0 medklae aa.f b&oloCJ. 'n. abjitet• OJT9'°9d lnc:Nch: 
P"'Pl'ratl.o• of b~togkllll ._.,.., for tn.OI uatylll• bJ 1.cttvatloa;. 
f1r"1f'Ntrr>eo1'11 of bte>lrlf'!Oll matnlata: pr..t~ment p'rof'.-.:tu~a; 
11111mi-le C"<.·lf•,~flon •"ld p~ra!lra; --.ndard• lu b... uM'd IQ U.. 
a\•'!Hli''" aal.r•l• ..if bl<'!JJCle&I rn.-t.rlal•; Lrra.11&tl011 t~halqQe .. 
rl'l.- .. 11 .... 1 ~rtoll·)fl l•~nJqt.l;"• llt\·oh·ed lit~ tn('lt arlil.l;rah of 
"· ~·.Al "'"''"•h\~qu.u«U.&tJY••ti..':ut•bt('9tt.tnai"'f'4Ctrr.i:-Ml"'1 

, • , , ••• .,. f 1 ,.. "u'\,.,. af'..al)·•I•~ app.llna.!1,1r.1 uf al"lh•Ooa 

--- . -.:..~------·--

....i1111e to medlctne; ~ abtiUMble WltlU. .nut-a ror / 
actl•-.dcm •• ,,.... .. (TTT) 

11144 ~-·I) TSIUIBSTNALOCCU!UlltNCK AND 
DISTlllaunotl OP' "'I. -·· ~ 1'. «C:.,_.o­
llelk>a e..&•., Pt..._.,., Pa. !>opt.al CMmlolrT). IHITI. eo.­
~ AT#0-1)-UN. SOp. Dop. cnn. 

The OODUM'enoe ot the loac-ll'Nd *I (balf-Utc 1.e x 10T 1ear-> 
ln natuiral 1111.tertat.1 apecWd from apontaneoua ud IPduc«I 
flutoa of 1art1nUun, Pd from 009mlo .. ray hUracUon wUlt. tff 
atmo9pbere, meteorftff, ud 11mllarl7 npoMCI mat.rial•. and 
the •omewbat Jacpr quaotltl .. lnl:roduotct ll*> lhil en lrollmeut 
tbrou.p uomlc enitr17 aetivltlea wu 19KP1ot"9d, Thi.• wu fff.llble 
becaus• of tlM at:nm• .. Mltlvll:y ot llOllntfon ualyat• u a 
m•tn.9 of detection and uaar of th1'i •elide. Development of u~e 
uny teclullqqea • ...00 their appUellUon lo tbt study of Iodine (fn 
ceo•ml•Cl'J. eoo1o0. and 1eocbr011Dlocr> are dl•ou ... ed. Mea ... 

;;~:::,:' (~3 ';',;~e:r:!0::°"~ ~·.=:erwr:d~'";'.~ed~~ 
a ratio of 11'1/l!TJ Ii 5 )( 10-11 for tM9e pol~lc&ll.J J<Klf'C tna­
terlals, tn .. eenUal ICH'ftlellt wttl llno*Uoal e•Um•t.i!9: . ..\ 
•ample of Iodine from a maoll older (>100 Mt) bt1Pe pve I.be 
anUc1pated nqatlve r•alt. A Jarc• ....aber ot llddJtlonal bloloCfoal and ... ____ ,....... ...... _ ....... ua1,.1 •. 

(auth) 

21741 ('l'llAJ.-AJIC-lT) IQUTllDM AC11VATION ANALY!llS 
OP' OOU> IN TBAX (BCTOMA -I· 1D111Joo al - Ba­•l'SI',... -., B....,._ rn.on-ii1. 1"1. •· Dep. 

Tbe amoant of fOld In teU wu --aw.ct by •IC a neuttoa 
acU.ftdotl Wdmlque. n. an.tro• au illClllMd. .... of a.. ot'd8r 
of 10• n/cm1/aec. Thai epeetrlUll of .. ••ro peU.. of 1Dld ._ 
ldeaUfted uh• a 1amm1.-multtcbannel pu1 .. betclt.t analJ'Hr. 
n. eeuttlvtty for irold •u approslJl!lately 10-1 I· In teak Ha, 
AA, Cu. Mn, &at La were tnterfertac elemeJlls In tbe lllU!ll'C' 
reeton from 0.f to 0.8 lleV. ~tnacUYe &m.1,.ta WU tlOt 
poa•lble Pd radlol:bemlcal npualioD wae ....uaJ.. Tt. pkl 
oontnt ot t.u. wu o.aa • 0.003'1 ppM. (aadl.I 

29746 (l'RAJ,-ABC-221 DKTBIUIUNATION OP' llANGA· 
NllSB, COPPBR, ZINC, IJION, AND llOLYBDBNIJll IN ANillAL 
BLOOD SAllPLB BY Nl!IJTllON ACTIV ATlON ANALYSIS. 
Chamatl'okuarnt., Darakant f}ffloe al Atomlc Baav for 
Peoc•, a....,.. (lhllond)), 1•H. lip. IJei>. 

Tb.e tecbnlque of neutron actl'l'ai:lon amlytila .,... applied to 
detrrmlbatlon of Mn. CU:, Zn, Fe, and Mo lD animal blood •airtP1• 
U IUpplled by IAFA for lntercompvt.on purpoeee. 0.. cram 
of the nm.pie wu found to ooataJn 0.3786 * O.oOJ91JC Mn., J.4146 • 
0.0025 .l'I Cu, 18.$713 "'0.0807 ~Zn. 1.7025 * 0.04-48 JD& Fe, ud 
0.0305 * 0.0013 JC Mo. (auth) 

21747 NEUTRON ACTIVATION ANALYSIS OF ALMOf>T 
ANY OLD THING. ~. Adeu A. (Uni•. ol. MlobipD, Ann 
Arbor), Coalnct AT(11·1)·912. Cbomlol:r)', <11 8·15(1117 
1908}. 1000-•12-121. 

ihf' UH of oeutron actlvaUon •nAl7•t• for determlntna·ete­
menta In mtneraJe, coln11, and paint plpents la dt11cuaH1d. 
Re.ult. were of use ID determ.Lnh• tb8 .touroe of obaidlu uaed 
by the Hopewell !ndlull, the aver,.e •llver content In medlH&I 
l•lamlc colM, and the authenticity of a ptintlnc. (D.H.M.) 

21741 INSTRUMENTAL ANALYSIB OF NEUTRON IRllA· 
ItATEDSOILS. Kllno,l.R.1B-,S.B. (A-NOlional 
Lob., Ill.), 8oU llcl. Soo. A-q P>oo., ~ -l!llar.-Ap•. 
1969). 

Solis rrom a worldwide coUectloa. wve ..W,Pd by pmma 
apectromet:ry, after theinnal oeutron e.oU•atloti. to Adf!lllf:ity bd 
llleuu.re trace elemem. Ill 110lle wb.lcb can be etudl9d by tb1e 
technique, and to deterrn!M whether pm.ma epeetra C( eoll1 can 
be u•e-d to IOOottfy spie.chneu 0( •oil and tHoe them t.o U..lr po­
graphlcaJ ortgtn. Sample• of 100-1111 ••• were trrsdl•t.d for 
•ltber 5 or 10 min tn the ArlCOM9 CP-1 reeotor at a tbennal neu­
tron fiwi: Of 2 i.: 1011 n/cm1/..,. Ounn.a ep.ctrOtMJtry o1 act!Yat9d 
umples ••• delayed llnf.U f d&fll .it.er lr:radlatloll bitecee ~ 
.ldch t ... ela Of 14Na •hieb obecured U.. IOllCC'-HHd .. cllcfes;. 
'tberllore, lllCU""'9 wttlli NJl-ltv .. eborin U... 16 ltoiar• .....,.. 

:"'~~ ~~::'.::.~. 1:1';~~~-,:~ .. o::: •-.a. .. ,. . ...a "Zr-•Ml. ~tattw .......-.S.•tlOlll wen __ bJ ___ Lo,lc,P'o.Co,14, 

ud -.. AIMaale ut fie> -.n OGln' ...... wttll \.IMa• - P .. Co, """ ..... _ .,...,, .............. _ ........... .- '"'" 
8QC obt.tMd ..... Le. l'-....r Nlal:IMS ..... ~lb9. fHUli.d 
la .a•tar pama ..,rtl'I for llOfb 9lf dlletafW ort1JL n.... 
--. -.... --.. to- IMJ edOld ...... 
rt~t,,.... ~wf._,. ID....., aof.l ~--or 
It are U.. to \M-(r pbH. of •lei•.._ tM ...tnle l• ._ tt1tll 
Na! ('M'wt.t.la &ad f.00·~ ..t:rten. t•IW 

~ 
1· 

l 
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of anllpod"i <.>bjf'l'ta and t~ chURC'Wrl1tlc parametera or the Unl­
Vl'r!lf' are dcitucPd Comparllwn wllh obaerv•Uon• yteld•: l) ln 
tkf! ca.•" of Plllrt!l al tJp•c• the h)-·pothHI• o( the extatenct9 of antip­
odal obJf'C't• 1111 not In contra.cflctlon to F.lntteln- Frtlldman'1 co1-
1nolnw.:y (:\ " fH; 21 at prewnt thll direct Yert(lc'atlon of thlt hypoth­
""I'" l">y mtoaTI11 of h...">lh r-ed~Mfta IJffftll to M tmPQ9tfbl1. (autb> 

51 JSJ ORIGINS OF GALAXIES. OmnN, R. (Labor*'°ln 
di!- rh}"lll~ Th«irtque et Hat.ltlo Eaerp... On17. f'raJICl9I. 
N•ti'rP fl~. 2Z3: 13tt .. ~ri: .. 21, lHP). 

It .._., •ucpatiPd th•t, lf m••ont ah bound •tat•• of nucleon -
Mtfriud•on palra the-r. mtcht ~a 11pa!11J Hpu•tlOft 0( m•tt•r 
aM arit1TTllUf'r In ttwo black-body radlAtlon abo1e a crltlC'll tf'm~ 
pPratur"f' ot ahout JS.!l lff'\', IHrltna to thfi prl'Vh.lctlrm nf Npuat. 
Mndf'nHtton• of matt•r and •"llm•ttt~r. TM ..-ol•ll""' ot •1C'h 
,,,~n .. tton• d~rl,. the C'oollrw 6ooa'11 c'lf tt. l'ntu·r" 1111 rtlt­
ciaa.-d, ~tt.r •Uh~~· for r•l'"J tnd QVilUr (•1rrna · 
t1on. rnrr.-~• bfot,...... u.. Mdrunt" and l•pMnlt" f'rt an11 u. 
tlldltUr. •rt. ire dlo~rfllitd. \\'lwft t~ rwll1t1 .. r- rt~id •M• 
1n,ltatto. ~·I~ ad,.,. 111mthll~J~ prwu·1.1tt 
Pr't"C~· ... • ,..,.ta.tt~&I l~•fk1R nr ~Htlfllt• ltno 
c•lu~•. A pt.._,. ••J ... ,.,. • •m•ll"f nvr1 .. , nf •J11lm•""' 
tt~ ~U.m 11 d1ntt11 ™• pr->C"ffe, ad •M• ft.lo.,. tM- km 
f..,r thl> ..-..1 of quuu1. H1t1 

st.. C'lA1'GJn !Qq'LU nf' rtw-'L rum MtO rm 
Glt'\fTATl0IC'\LC-f''Ll,.A.J"q;. ~-. Kat'f'I trt.rl" l..,.,..,.. 
PT~. "1 ... z. F'l1 ...... r1t-~U..-l-.. •• ..e .............. 
N•turwtn. "f4lwo. W-: H~·•n•'1. 

,... ,. .... "" tlul1 ... o • ..,,., ..... ,.P" g(. ,__,,. f'Ollftf ,.,... .. , .. 
p~ \.j t "'11utto1, ,.,.;,J •""'°""' .r r .... ,. I•....,,...,...,.._ 
~k11ollt ~ ~ '• • wi:_......, 6.• .,...t..., ....,., ,_..,. 
~~~ rl\f•'P"I" """al f'.u•d "'- ... 'l"'l'Wt•• "°'_.-Id. ..... '11111' 

bJ """""'~' """"'.- "',._ ,..1~t~ ,_.... ... ,.-. -.u n .. 
.w-n ....w ,..r,..._,. '""' .. ,,_ ..... ff-....-~ .. • 
1ra.tt.CN•J ltll'j ·~l~M' •lW A ..t Of.._...,.,~· 
.tn1C111W1 fort'-" l"Y' 'fM.._.. •tlll ~,,.,......."' n.w. • tliit 
c-Mif""" lftrlt t1 otrrr:•?d , ...... .._. .i ,....._!!fl• •••H .,.. 
ibo:-a !orrnW.r""."'d ~ ..._.,...,. ~·,,_ IF'I ..., ....... ... 

-.~ n.a ....... ---MNJ .. U•, .............. of 
ftlOtlolllN i ... n ... h)!ftii ... a•fll~,,_.-ef_f'b'. 
a'bkti I• CW ""1f\aJ PQ'• hr -.1,-9'1 fll .. ~ ... ._ • .,... 
... t1w ~lai-- Df - ~1. • .. ~ tbl - ..... 
~r \dp * IMJ llP, ~ ....... 1'99 .... i.:..I f'iOtbp• el 
nw.-...utw-t ...... ~ .. ~,.....,.._ tw:•• 
··- !if(Ast kJHO rn •AT"! f)f 'f{'C'U"Oln'lr'TWr•• 
•1TH A O.OlllA·llAY DETfCT,_. °*""'"'• - ll. -. .. 
,..._...,..., ,...,._, c-... ~ lll<o t-~­
Tu.J: 9fk. I~ A.~•-'- Uif· L4J..•P"rt~ t'"'· 

n .......... ,., !'-t ir•tu.0•-- ~.,.,.to•fearw 
•h.._• t" pf"(t'ttd• •pt.""'.«"""' •ft•<"• I• I ••tfl.fu-t frv-tl'lllt.,, 
fh.- ~lff\IH badllf,t• ..... ~ fW'•t J ~\' Pir.<<••ll'lJ ~kirt""""'4 
,.. th. !Im rt<>fi:u ,.,. , ...... a1 l>Ait diw-pre ...... pu;( ,...,... 

,._, r1<1d.P•lltll'!tM•la lt1 l!Ho l'nl\•rM !S..,.. 

1513151 Ot"'f'R'·l n.JPM o; nn ,.,._~-nTN tQt lt.TYl'" 
fi'R-, Rl'\"< ttl n Pf" IX t tr.f\ fR"!. R)••. Mki!aa .. I P. Jr. 
!l'rth of M•.,.l•lld. f"oll...,. Pt.~. J, aha.., Air•. 1N. t J. I0-
1·2'4-lll(~ t'J'q1. 

l~ l:Jn.flf'i• f'IQ"Uaf\•.NJ• for• l"N'ral Ai•lkhl l)t>- IX -l•f"n .. 
•rt" prf'llMt't•.-f II\ 1 fon., 111,dudi:" fvr '11llrrt•rlf"al •d\ltlf'9, A• •n 
rJU1rnplt-, lhll! ~lnt.pl*'1io '""l'·Hlflon• f<lr • t'OSnl'lh.'t[lo· ... i~h •pun· rl•1ld 
l"'rf"•a ten1or T~. ~ 1u.,u • Pl:;.,, + u~u • srP al•o &11'M. Cauth,I 

fi1l57 BIA.hCHI 1\Pf.JCOSMOl.A>GICALMOOELS, Jacot., 
K{'r..no1tth Cb.ti.el. Pua&nta, Calli., C•llfor-nla ln1L of T9Cb., 
1~69 255p. 

llw-•1•. 
A htJf"f rto\k"' ,,f < bl!u•r-,,.atJon• (•( l·1·am<J!ugll'al tlltf'rf'al and• 

!lkl"lt h of thf' "t'' 1tnd.11·d' • "'t•lll!l! 11\ IK•ltl"((+t'flt'VU• and l5<•IT"<Jpk 
1 ,,m,,t 'illlll JJ}!'dt'll of !he l'nh.-r~ tlu;t are- currently In vogUoP 
•re 1(11 i'rl. F!-llu\\ l •K th!!! int rortuctlun anls1•I rupl<' C<>Smolot:t .. a 
.•·>d 1'n!<mol<ic:Ji-11[ m<•dit"I• of BJ1mh1 Trp(' I are lme•14fated In 
<!l-1111!. !ht' prhnnr, p;ual 1• to urxt.._.r1tand the C'Oftllf-QU.l'K"ea or 
•·-.:p.1n~1 .. n an!""' r•1pka in rtw kt'!)(>rYI relatlvl•liC', Mt bl1-ba111 
:hf'•'f)' ,f '"'!' 1d<1(\, fhP F:lnRteln field t"quat1on1 with \anlahlng 
' i11moi .. ~lr.ll c ,,1111t:rnl, And !\lax,.<'ll'• pqun.tion•, are u11Pd to 1tudy 
•1w tf""l••r:,1 .--.1,,[111 i"n ,,f anls.•tr<J?Jll' Diam·hl Type I co1unologlp1. 
! !.··~1· ' ~"1 '' 'l:l"" :. r(• "r:itlath homC"Kt'N>0ua, but anl1otrople; 

, 1iz:~ ,f,:.;,1 .
1

'~ :~·1 ::,;;,' ~,~ ~:'.'';;n~,1~ 1\~ ~1~r~0~?~:,.s2(; 1~~11~~,'('t1~~1 ~ 
'-' q,.. 11·r"d (!S~1 l!H.ie. Ah!!!tr. Int., m 

/

C,.1J58 11\l'f •!<-.<J10l'F~ -'.'\[) lHE Hf~TORl:' or NUCLE0-
,1..,111~ -1-,f', Ill!(~'' \'XY. l~'Jh,.f'blors,C. ~. (UnlT.ofCa1t-
rnl1 f1, r\,.,•\•\ """('"· lf~r, '.:12-IS(Llrt.10, 191!19). 

NH.rly all of th• hHvler el•mentm 1ffm to have bit•n uffmhled 
by •uccfl!Hl\le Mutron capturH oceurrlnc In ~o dl•tfnct pr.,· 
c•ne1· the • (al<M) proc•u refeu to nnlron captur• at a ut4 
whteh I• •law eomP9red to Che lnt•r-Y«nl"I beta dr~•Y; th• r lrapldl 
proc:ea• nf•r. £,-, neutroft c&pllolrP. al a rate whldl I• rapid cnm­
par.cf to lh• beta proctH. It I• bfocornl"I lnereut,.ly apparf'nt 
dl•t elmple mocMlt for l•lactlc r-proeeH nucJ•oeyntM••• ire 
lnad.-quate Modiern utrmt0mleal t:ihMn1t1rrn1, •hf~h tndlc••t 
that lhP huUt of r-prnceu 11yn1tl.al1 m•r ti.n OCC-"Jttf!'d tttrrly 
In Ut• life"' the 11JMy, "•nnot bt lcMr" Recent data nfl lh• 
flHl~:pnlt' ••nol'I In whltl()(;klt.roi trom thot llJt flll>utlft m .. f.,.l"}"f'lll" 
allO pl•rc" •trlnlPflt ('?nditl<'n• 1m ptorft11Hlblf' model• for elf'm,.nt 
•)'ntfl,.••• ff 1p~r11 IP~•• rwlt~r •lldo-krft Mt c..,ntll'tUQIUI tnQl!l•l• 
ht "''"m•f'tt·fot~•llm 11rP totMil•tailtt •Im l~k cl.ate"'"' 
•ullah!P " !'MIU c:""'pl•tt mod•I lt 1r~ '°' Ui• •YlltM•I• 
11f • .,l•r •J•tf'm m•t•ntal 1t1 "'"ld1 &"- r-pf'1)1t41•• I• •J!,,...M lo 
ort'wr '" lhr• dl9'1nc'! m~. • '

0

pr1Mt,r· .,-M,..t• ••rly ht 
1't• ttl•I~ of lti. G•l••f, • "Nntl .. °'11" l"fMlloftl• when'>t' 
r-r'"''<'••• prrdu<'I• o• t:..-tl~tlr .w.i IO Ow pl•l'.'t~ rt'!llr, 
•M • "l .. t~1111._w .. .,-... ,.. •• , .-htoti ~ .. twikr ...+.N.l• 
•Ith r-pr,.....H mal•rl•I tf!nr\ly ._..,,. tlrl ..,....,_.._al r..t.• ..,,,.,_ .,wt ... Calt"uf•ll"M kHrd 41'11 ... ,n.-c .,.... .. ._ ~ YJ'Hf ... IT!~ 

1:is, w••wn.·I'.'•,..., lhrte••l-11...,-. ...,.,,.., •nd.-"<"'• 
.r t...S~- Ut .... ph1CON••-IH po ......... """"""1t ........ - tit 
rNlll .,..,. ,_,ln1a' .... IW cata<lk ... ta .. .,._... • 9 •'NI I f 
btJltoMI '""•• •IWll dW lfol!l•I •• ....,, ......... .,..... .. &c<°"'lrl'l•h• tr.f" 

"' """" ..fa.tne.tJ r •"*'l'••--~••.,,.. ............. -. 
''llMt ,.. • ...,.. ' .,....~I• ....,.*'""I~ 11 .m 1.r., ltd t 
tr~ ""'"..-•rt• i• 1k ('.,..u,.... .,.,_ n.. ttM• 1aierval ,,..~.,. 
.. ...... ttl'lll •If-..-., ....... ,._... W ~· r p~•_...., 
.. ~.c ...... ~ ........................ ,,.. ... ,!t ..u ... ,..... ..... 
··- COlnf-~:lllt"b Of" VUlY btALI,. ll'lAJll:T"-"l 
•A(l•t"Tle *'•,.,. n Mioe.,.., fl. 111..~ •·-· '· r: O.At9-
.._.. ..... Aa11 ........_...,. L.a., P ... ...._ c.-1. !1-.....(1.-.. -· , .... , ........... JO.·-· 

(',,.. .... f-.t..,_ i. ..... '"' ..... .,.., ~ 111 t ..... ft<llll~N 
"' ... '.,,,. ... , ... .,.._, •••• r. .. >i.!, oA ~ ...... ., <:ti f~ """ ..... 

.....w ~ -~ ..._,,. 1..-.-.r....i• of-. •-c-tt"' n .. ~ 
Jrrt.u._.t \' ~nau • .-. •""M-..e that,..,..~ IM• a ,..r ''f 
,.!'l ._.,. ,.,.. lf\p•(• lft~t • .., ·'-t 111 ~ .. ,. !'.II.If ~~,.... 

... ~,... -.ttf(ili ("-lite··~ ..... ..., .,..,.,-1111 ... niudlfl~•fl·Jft !", 

ttw Hlv ,....,, Cflll••r•l• ..,, '"- •r•,,.i• vi a pl.,_tary "' ~ 
.,.._,..""' a. ....,.., wtl'ld •""'9 - lfl~ ts°"""'t I• ,,...r .·~r·.• IVG"'• ~ ltnh• or-.., r• •...i,4""' ~ ... rT...t f.,r v~a <>f \Ca-• 
ab-1•• Ulll t-JlllrollpiW ..... ttl-d •"IUllk'.•~' urf U. ~ft!lll<'.' r'adl'Ul•-. 

'• '"" [a,.tlll r-...ort ~Ml,. to MTJ ••~ • .,.- th~C 1~ •CfH raJ1:a11t 
._,.., Nlf:lrie ._.,,...., Ulr c•rt.•an ''"'CICll't• ol !lw rartfli I •'m(' 
.......... 0w•ld9 0. ti.,... imo • .-i '* tt.e ...... rd •kW('( tlw mac 
IWt>lpM .. ti. IOlar •111d •tll r_.jd.17 ..... ..,.,. all i.,l81 for-r'l1.,.1 
f11•ld. 11'.e MlllC-.t"911Mt'1t U.rw •UI be..., •ohr- ... ifld f"f'""ll'"' 
A• l"- •tr~h .,, • pl&Mt• ,,,..,...le fW.td ct.c-r.:&.Ma, thr l'"l~ 
nctnp~-- n1<1r•t ,,,..,nt dw pt._,. 9Urfac., boa .u pntt"t tM 
r. • .,,,. • m..,_r,ip•u.. l• •irU '°"hide Ila atftt.ot.""9rt". fbe m.a..11 
inttJm 1"alw "' ctw d1r..-.·I• m•wnirftl tJ( Vold I• twu •rnall .. "· ·p 
lf'wo .,liar .. hut <A? I~ pl•r...>l• 111trl~•. DurtJta a ,...,·•nial ~'If tr.,,e 
f'"anh'I macnitUc fll'l-1 fhot 1o,lar •Ind 1hr:"lld c-ompr~u Ote f"Hl!'1'11 
''"'"•~r• to t"e ••'l•• at"'..-~n~· p,.anr. &• f,,r \'f'f\u1, and 
t)'... f;tr1"1 • aO-nQ4iphf-r• .-.ho,.,-. tn~ t•l I~ kA'l wuuld bol U,0..-e tlw! 
lnf'Mr q" ol 1M m~l"N"h>pauM. Ttw lonoepheA (I( Mar• •h~iuld 
aho t. c•1mrr""t111~d t11 abo.,..1 !ol't·km altitude. Accot'dln, to the 
dll'•Jle m•m'""' r~vrnul <:>'Jn'"a lht> dipole monutnt may No •mall 
t'nuuih fur th ... 11~1lar • 1l"KI 1 .. t'r~ lt~f' f:arth'• atnto•plworo for 
at.our one ... Jar("\<!~ ~...,rl thci 1rPal \arlahlllty In 110!.r •·'th·!ty 
fr.;m ''"" •••litr q ·:lt< t • '""''th"r motoln• Chat eH•('lft CW'I t.hf' ranh'1 
atmowpfwrf" uni} t'leo ,, .. , <111! .. n>rtl fr•im ooe ""ersal to another 
An Ion lou ot 1two QI ·frr n( l0-4 &''cm? durlnc the •olar rydt' Is 
C'alculu.t~rl. arwt most"' 1tw- n~ v.oUJd hr •ffel·tl.,."IY f'f'movNI from 
the F.arth't stmoapl'M<n•, No algniflcant tncna1e In C'oamk rlkll­
atton '4'ould O<'cur, fhnl'I mla:hl be remo.,.al of •ome o:>f the nPutnl 
atmoaphere, and aom" pnutblei mP('hanlsm• for coupling th.e 
•olar wind to thio neutral atmo11pht-re are dt•cuaaed. The ln!!A 
of io-• rtcml of Ions on• aoh.r cycle ma)' •lgnlfkantly alter thf" 
penetr•tlon and ab11orpllon Of 1olar uv r.dlalion, uaulttng in a 
modlflratton of thf' comttltuents, chemiatr-y, tionl!)erature, alht>do, 
acale height and motion of the a~mo•phf'nt. It may be P&sler to 
expla.ln the structurt! of the •tmoephere of Venus If the Ions pro­
du<'ed above l'l/J to 200 km are removed by the solar wind. Atomic 
oxygen below the Venus magnetu"ause would be phololonlaNt and 
Inst to the solar wlnd. A alra.Hsr argumPnt could explatn fhf' 
failure to ohNne •f<lmlc oxygen In thll •tmoaphf're or Mus. 
(UK) 
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"' NUQIM SaBG All1IACn v.i. 24, t-.. 
f424 tn<XKr:T-!0201--U) (WllllT VAl..LllT n........­
Pi.•NT/. Enrtr-olR ..... No,o,1-""-lMI. ...... 
clear F .. I ....,_, lloo., "'• VllPoJ', .. l'J, 1111\11- UW. 
O"fl, CFSTI. 

- PLA!<TJ. E1"...........,.ol R_. No, S, ~ 1'11. I 
MJI !DOCKTT--1-Hl (WllST VALLSY 11111'1\0C__, 

INuclear Fuel-· lloo .. 1" ... ·-·JI, YJ. I....,. lNt, 
20p. Dip. CF9TI. 

942' IDOCK1!1"-50201-2S) (WllllT VALLBY RllPllOCIJ:SSlllQ 
PLAHTf. - Report No. 8, J-rJwoe lt80, (Nu­
clear Fuel-· i.o., WMt Vo11<17, N. YJ, l D9a lNJ. Up. 
o.p. CFSTI. 

t4J7 (EVR--«011 ZllrA J'OTllNTIAL CONTROL AP. 
PLIED TO THE TRllATMl!NT or RADIOACTIVE EFFLUENT. 
GHlot-Stokklnk. A. I.: Lope• Cardoao, ft. (European Atomic 
Enerv Communtty. lapra (JtaJ.J). Joint Nuclear Rpearclt Cen­
ter!. 3 Sop 1989. 48p. Clop. CFSTI (U.S. Sole• <>nm. 

StadlH •er• curted Ollt to lrapron wottin:g ooodltlou tn the 
decoatamloatlon plant for radioactl•e eablllltt at t.pn. nu p1Ml 
operatee t.,' a ltt'l'fllll\!lc-flOCC\llatlOD. proceH. The 1eMl"&lly 
applied blit W1prt11CIH "bnk~ te1t11" ustd for Mdmentatlol\ oaa­
trol •ere completed by i)redae meuuremenl.JI of the nrtace 
ch8rp or zeta potential of the ndl09ctlYe •luds• napenaiOb. 
Thf• allowe'd the exact choice ~ Qroprtate reectut• a.ad do9• 
ratee for opthn.am flOCC'QJ.aUoa In the c .. e '1 •cb tJpti of .rn..m 
to be tr•ted. Zeta potential rneuvemeate .._.. perforDMd wt.Uri 
a com.mwclaUzed deflce ~ed "Zeta•meter :• oomprt.tac a 
Rlddlt"tl-t;n>e electNpboreela cell. The ... ol. • c.ttomc po);ye...._ 
tro!Jto n.......w.t. oucb .. tho PUrUloe c 31 cf """ c-..ia, 
1••• YeJ'J' ••ttafJlDI rtiR.lta. Ii. appltcattOD 1• De deoolduilU­
tl"" plut p...io...r .... u .... 1Uld -•· •eltlhll -. wlildto 
• ....- la_,,. u.e pr.n..,.1y o111a_.,..._. nt•. f•lltl 
MJ1 (El'RAEC-208•1 Rl!PROCllSSlNO OF DIRAOIATllD 
FU~L!!. F!ool ~rt. IC-• d'l!blde de l'-.i<> NudeliH. 
Mo! (Belsl-i>. I Apr 19"9. Coatr"""' ooe-n-7-RCIBI IH-
8 ... 1-RAPB. 118p. (l!:UR...&000). Dep. CF8Tl. 

W-porlbnaecl- Untied ___ --

ll>d °""1opm .... Pr .... IU1l. 
Hlpllcbto rr- bulc ll>d COfteoptual ollldloo ...r cold ll>d bot 

tecbaolop ~rlmente are preMnted, TIM: react1on meelumiaa 
of C1F'1 and CIF wtth UO,-PuOz mlxb.trel wu In~ ha 
function of •empentuN 9ftd 1•• 1Dd fuel ~It.ton. The de­
crouinf 9pbere model can be appHed to the CIF1 Tff:etton, whtcb 
al10 tab• place at hl(h 8peed ~ •ltlt (U-Pu)O, 90Jld 1M>l11u--. 
The tnonofluortde (Cl Fl on the eoatrary cM bit eon•W.red H a 
aeleetlnt fluorlnatlnr agent for UF,, but It• lower racth1ty re­
quJre• mucb bJgher reaction temperature• (450-C), Cold tecb­
noJoer problems on chemical dedaddinl of •tatnleH •teel canned 
l'O, fuel uaf.n& HF'+ 0 are brteOy menticr.ed. RHuJt. from the 
.. o1auHr.atlon or UF1 tn fluldJuld pac:bd-bed reactoni are ll•ted.. 
The ~ction rates and etflcleaclH In larp columna of vartov.9 
tJuorlnallns p.e1 (CIF,, CJF, F1, HF• OrJ are dlaeu•ted and 
compared. UF1 volattllutfon nt .. •Ith CIF, on UOa-PuO, 
pellet.•, are dtacu•aed I.loot with •ilnaltun~• remonJ of Pu 
•Uher by volatillnUOll of PuF1 with Fa or by elutrlaUori of Pu 
<'Olltalr!tnc: fin11•. Conceptual deaJp work o.·u deY'Oted eaMr1tf1JlJ' 
to tho ot""1 of_,,......,.,-........ (- !EURATOM) 

tat (Il<-1314) CRElllC.U. Tl!CHNOLOO Y BRANCH 
ANNUAL REPORT, Ft9CAL YEA!l 1989. Bower, J. R. fed.) 
(ldabo Nuoleu Corp,. ldabo Fall•), OOt 1119. Coatraot AT• 
00-J)-1230, 103p. !>op. CflJl'I. 

Rt1,.earch prnsreaa la reported m peorfo?'mance of JCPP f'uel 
rfl('o...-ery proce•H•, tluldJ.ted-bed debttrukln of JCPP produr.t, 
sra.pblte ftl•I• np1 oc•alq:, el-=troi,,ttc dlaaolcrUoo proc .. 1 for 
tBR-D 1"fil. zll"t'OnJum a:dde flsel prooeu, opu·attnc ~rt-.oe 
ln lbe ldah<> 1''ut• Calclaiq: P'vllJtJ, storap of tolld wute, 
('llcinatlOfl u1ln1 ln-bed ~•I• ot Alel for~. wute 
m&n11Cetnent 1tudte1, LOFr aa•lat.Uoe p.t'Ol1'8a.. IBd o6er r"e"' 
ar1nr tecll.f'l<\loC' I~ P~L (111.,C.GJ 

'4:18 "ll-1'191 ll1\AlftUW llllCIOVPT FftOll fU.llloltMUW 
AT L0YEn rt'KL ICPP Rl'N I«>. ti. a.cttn.. C. L.; Kalllle, 
A. J.. (lltaho N~l•ar Corp .. ldat.o P.Uaa. Oat Ult. Calltr• 
AT00-11-1130. J.lp. Otp, CFST1, 
A~t ~i7 \.ad. hJ(bty -.i'ic'-5 uut.a.,... ~-ed trooi.. 

a.lu~laurn •UO"i I'd fulm dU:rl• au No. U-. tN 1dUo Cb.....a 
J'r.-c,.u!t11; l'l•bt. Or•r..U J>l'1)dltd rlflt'Oflf') .--.a ,r .. t .. i-. 
~1" H' i.l('rfll<!J'I •I'd 11.lf f"N"<ltd Niily lllf'lll rflq'Ultf"'d •f)l'"t'"tfltWil!"8• 
i ~. lH•ll,' ~'l' of r .. , ...... "tl'1C ·~'mnlW'!'I ai h.'l'P .,.,. ac;au Oi"ft'IOS"­

••r1•-.-i '"' 1 •"'<'\ -.t l"f '!oil cl! ...... ~tlil\fU"' In tM a•c.>.)l'Wj·cyd• 
r~'lt':'A.lt<t , ..... , ·•'l"'('I :~.1ti~-.i1: 1..,. ••mv•~.., l'r•· ... ~• "1r-..h'~'flt!~ 
1"1•.,.",1r1>.!\·" .. , ... ,. ••• ~. ,:-.'!"1 '''"f'!•,... .. l .. «••-r•1J11i>&.-d 

,_(,_~ . .........._ 

••r-1111 ... __ ............. --­____ IMlll_... at IM ICPP. ·-
Mii lll'JIS-4HUJ PllOllPECTll fOR TllBA 11NQ WATllll 
,,_ NUCLLUI ILSCTlllC POWIR ITATJOll8 WITH PULYIR­
IZllD IOHITllll. wui:r-a, O, l.1-, N. P.; IC.,,..., A. I. 
tn.ial>od ,._At.-... ~· rrr ti.111N•1. 1p. crsn. 

M -- eftbla-. """""""-tlleoripal "-• 
_..i u ll8A u, -· 
MU (ICP'K..-i Dl!:TEIUllNATIOll OP IN•PllOCltSS IN-
VENTORY IN A REPROCBllSINQ PLANT BY llBAN!l OF ISOTOP11 
ANALYSIS. Winter. R.1 A-, R.: a,...., D.: Katz, F.: 
rcr.-. R. (K9ndor __ ........... 1tu1..,.. (Woot a.-
mUIJI. -tut - "---..,... ""11Nf, Hp. 
Dep. crim !II. s. ,,.. .. OaJJ!. 

A""'tllodoflL"iopo_dole,,,,_cfla-•lnffolorJ. 
In• rep,..,.oHln& plant la - TM -bod la boHd.., _.:.-_ 
,.,.,...,.. of dlffo .. at nuu. 1ao1opo _..,,. ta the -
and output bdche• of a reprooeaafas pl.ut. Topic• e~nd lacJm!le: 

prlnolplo of p..,.... la•-1-...imt1oebr~ --· OJ>Olyslo of a IJPl""1 _ .... ....,., atllllllaHOD cl.a ... ,,..._ .... 
lnsplanlln ...................... --.. ...... -.-.cll-
.... 1oa 1a u.e - cf IDYootorr--bf•.._...-, 
ll>ddllfe-lalaolGpla..__olfaolfNm- ...-. 
(W.C.O.I 

MP (LIB-T ....... IMJ 0,0 IUPPLT BY TllE BYDllOGEll-
AK~ TWO-TllllPlllATUN PlllOC-. -·II. W.; 
1-,0.:--Uo,U, 7-lotarll•1-rJ.F.N­
IA-laaA--.,~-B--. 
1.uoM lla!lldlll, - -· A-.S 141, 21'7-to(l-.i. 
JAp. Dop. CF8Tl (ti, 8. 8olM o.IJ'I. An_....,, oftlWI -·.,._..._a.. orlclHI i-. 
-""' u MBA I>. -?. 
HM (NY0-4067•1) SllPARATION OF KRYPTON A1ID 
XENON FROM REACTOR ATMOS-118 BY SELllCTIVE PllR• 
llEATION. ~ llepo<t, J-y l~boor 31, 1981. 
Stera, S.A. (SJT-UnlT., N. Y. Dopt.cf C-oel lflt&l­
-1111..i~_,. ~ld.4Tfl0-l)--f. Up. [lop. 
CFSTI. 

l!tudleo on be...- ....re to .sovo1op ... m ..... _for,.._ 
marine rare po fluloa .,-rr- Holou ...,,,_ otmo­
sphor .. br Nlectift penaa&Uon •l"Olllllll llOllp01'0Uil polymeric 
numbruea. Th& poCeottal '91• of urt.otrople foelluloae acetate~ 
,......,.,._ rw tho .-oitxr ... x.-~ta bolas 
ta~.(MC.G.I 

HJI (ORl<L-Til-2412\f't.4)) Dl!SIWI CONSIDEllAnONS 
OF REACTOR CONTAINlllENT SPRAY 8YSTENS. PART IV. 
CALCut...\TION OF IODtNE-WATER PAJITinON COEFnCIEN'l'tl. 
Panly, L. F, (Oak ftSdc* Natk:G&l Lab., TeaaJ. lu 1110 • 
Contract w-1•o&-...-2s. 611p. 0op. cnn. 

Pn>cectare1 for cal<nllatlng tbe perdUoa co.ftlctmt of todlDe 
between water and atr from aolubllttJ. yapor pH"uure. and bydrol­
y•I• iequJllbrtum data are &!9Cribed.. a..u.tta an preMnted tn 
tabular form eoverin«; tbe pH rucw S.O to 9.5, tbe tem.peratu.n 
ranp 2~ to 150"C, and dtasol..S Iodine eoncwtnucr.• rMCIDt 
from auarated 80.luttona dO'llra to Jo-' IDOl•/1"*1'. (aatb) 

tQ6 (ORNL-Tll-2791) TKORIUll FUl!:L CYCLll DEVEL-
OPMENT Pl!OGllJtSS REPORT NO, I, DJICl!llBER 1989. (OU 
RJdp Nall<Jml Lab., 7-.J, Joa ltfO. - 1"0 740&-ool-H. 
Ulp. Dip. Cr.!Tt, 

Reeearcb and deYelopment are nported °" bMd-ttnd 1'1!pf'OCeN"' 

..... relobrtootl""· -rlal• IN<ldlallotl. ... "'II -...-. 
(11.C.GJ 

M3' (ORHL-TM-:1148) TllORIUW FUii!. CTCLll DEVEL-
OPMl!:NT PROGRESS REl'OllT NO. I, 'A)IUllJIT 1'70, (OU: 
llldCe Nat"-! Lob.. T-i. ~ w-r---M. a0p. 
Doe. crsn. 

a..arch •M. •"~are r~ • ..,..._...s ""'° .. 
-· ,..fol>no--- i....--. ..i "'u _.. 1oSo IM,C.G.I 

Mii (OIUIL-tr-11111 PllOC~ 1'011 PUUMINART 
DSCOllT/JIDIA'T10N OP KUCIAAll Flllil.ll 'l'QBE PROCE!O!l!:D. 

=-..:..··-:.::..:r-~~~'\..°'.::1~-:.'.:' 
-. l>ota. crsn. ""_ ... ., ..... _ .. .._...._ ... .,.......__. 
-uNMl•-
Ntt (PtFµ...1-uf') Pft&.PAJU.T1QN OP HIGHLY pt"JIF. 
hEPTl.'!rl.WM ouog. o..ar • .,\.Ul.ul v..a hocl«. !J.~ o. 
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,..., INUCllM sc.a ~ Vel.H,No.11 

ft ri alJlha ~lril'f'-l:ratki9 r-"T 9t'flllll ,.,. ....,.. ~- n. 
pr-.. ...-n ... • not poloal\9'· 118 tit ~ dl.r an CS... ta ... u....._ 
trv!lr•tH a ~Im.mu• tuf"O(Wllr .-.ta of I_,. matn"laJ et ltd• •fW 
of I••• thu 0 I mlCTOIDPter pet" J•r· 1"9 1-* at ndl • dlipaiRt 
•I t•o uttwr twr .. ,.. ~..._toe.I 1 r ' ldGM fll 
ur1rn'1J• Owte. (authf 

11111 Dl!CU!!l!I01' PAPE~ Rl:OOVl!ln' or Dl!UTl!RR'111 
IN Tiii! ATMO!ll'Rl!lll! OF JVPfTllR. lllDOkloJ, II. 8.1 Reid. 
It. C.: OlliHr. P. E. (Arthllr D. Little. IDC •. Cambtidp, Ma•J. 
A-.. N'. Y. A09d. !tot.1183: 5M-IC4 Sep !Ht). 

A •r10U8 lact1t1c pruble-rn ta IOllC ~ ntpta t. the ntte-Hhy 
to carry a round-I Tip tu.-1 9Upply or to obtain lu"I either at th" ter­
ndnu• ()rat u lntf'rmf'dl&t!' stop. Spacecnlt in the future w111 
proMbly hP nuclear-J>C"Weted and, hopefully.~ a fuloa-reactJoe 
I~. U lhe fuailom Oi>e were realtt:ed, tt would be lhlpt!'rattve to 
provid.!o U\d llto,... dPulertum.. S.nral poulbilttlea for obt&J,n.lnc: 
deuterlwa bl the atma.phere of one ol tbe IH-1taat plauet., 11Ueb 
u JupUer. are eq>Jored. MoM "Earth" rnMhoda (or preparing 
dPuterium 1n a rnaonahly pure 1tate are rej~ed aa Mina unault­
able for appHeatlon ln 1pace, To obtain cWutertum from hydn:wen 
pN'lftllt Jn tt\e atm<>flphf're of Jupllf!or, •ome method mutt be (CNnd to 
coHttt, liquefy, and aieparate tM hyd1"0C1ttl and deuterium. Deute­
rium. le probably present at a h.lxher concentration than on Earth. 
and valuea u high aa 700 to 800 ppra have been SUCP•ted. One 
propoaaJ la to orbit a vrhJ<'le in the atratomphere and coJJect the 
bydrur- (deuterh.tm)-h~llum miirture by a ram action. The by­
dl"Olt'P would ht' llquerted and rectUled to produce deuterium. Alao 
oonaJdettd le location m the dtiutntum. eeparaUon plant on one of 
Jupiter-• m()()ft•, or on Sa!urn. Th~ Galllun aatellltea of JupUer 
would apfli(!ar lo be loglC'al locatloaa for large "1>4n.tlon plant• 
provtd&d thPlr atmoapiwre• are- fau.nd to be atdt.able. The concept 
of "'foPling a fu11lon ~\ ke on Jupiter or aoine other gu giant doc .. 
aot appear to be lmpo.,..ible (unleu .ubHquent atudJea ahow no 
hyd"'t{"" to tllf' rrr11erit) fRBB) 

JH16 NONEQUILIBRIUM RADIATION FROM PLANETARY 
ATMOSPHERES. Tho~aon. Sunuel Lee. Lexington, Ky.: Unh. 
<!( KenluckJ (1~. 105p. 

ThHla. 
A poutble •oJutlon to the problem of "meaaured" atmo1pberic 

temperalu~• ol Jupiter loo htcb to be In equilibrium with the lncl­
d!iint 1olar ndiatlon i• •tudied. It is tlemonatrated that another ln­
terpn>taUoa cA the meaM.1.remente cA lhe 8 &o 14-IJ eru1Hion Is JJOll­
alblf'. The htp radiation "temperature" le thus expllcabl11 by a 
cucade pr'OC'MI of the molflt'u.let in JupJlf"r'a atmosphere wherein 
a h.._, eneru pllotm 11 received from the .!\in and reradtated aa 
•ma.Jiu quanta. It La alao fOW>d that a JX>Hlble explanation of the 
eahanced •mlHlon from the 1hado•• of Jupiter'• tatf'llllte• II po11-
a1hlt11 u•1n1 tbe umeo Idea. Nontiquillbrlum radlatJi:m and collialona.I 
deactlvatbl pl'OC4'HH tn 1uea are shadled. (TS~ (DiH. Abltr .) 

11117 PROCEF.OINGS OF THF. Ll'NAR SCIENCE CONFER­
ENCE HELD A-,· HOUSTON, TEXAS. FROM 5 TO II JANUARY. 
Scl@net'; HU: H7-793(30 Jan 1970). ('CONF-700106). 

Reol'Ulte of lt.. nr.t ayalf'rnatlc 1tudl.111 of the Apollo lJ umplf"e 
by m<:>r- than 500 11clt>nU1t1 from nine countrln are compiled. In 
all. 144 papen 1W!re 1ubmltted: NP&rate abstracta were prepared 
for Ml, {W D MI 

F°" 11"61..-.ns of irtd-1'4d11al pa~rt ..... 20106-2071 J, zorr -
20i1.f, 2013Cl-207Jq, o'lfll 21518-21547. 

11111 AGF. OF TH• MOON, AN ISOTOPIC STUDY OF 
URANIUM-THORJU~l.EAD SYSTEMATICS OF LUNAR SAMPLES. 
TataUDIOtio, Mltaumb..t: Roebott. John. N. fOeolosloa..l Sul'ftJ'. 
Dennr). Sctenoe: !U: 461-3(30 Jan 1979). 
From Apollo ll Lunar Science Conference. Houston. Tex, S.. 

CONF-700106. 
Concentn.tlou of U, Tb, •nd Pb tn Apollo 11 umplea 1tudte-<t 

are lo• <U, 0.18 to O 87; Tb. 0.5J to 3.4, Pb, 0.29 to 1.7, Ln ppM) 
but Che eztnomelJ radloplllc lerd ln nmplH allowa radlometrtc 

~.~iuT~ ,"::r:U~' .:' ~1:~Pb~~.~t%?-~.~~f1 
"tu. ud 111Pb/1't1Tb ratto.1. TMti .,e I• comparable wtth the•• 
ol metecrtie. •Gd with tbe 'Ce poerally accepted for the l:arth. 
BU cryN.Jltne Md VHlaulJl.r aample1 ar. dtattnet.11 younc"r tbaa 
U.. duet and hnccta. Tbe "'ul"1U rutv la the ..... u that I.A 

~~f=-· Md tuu t. to radiOMttTeeq11Ua.rtaam wttlri ,..,... 

Jlllt AGFS. IRRWIATION tn!tTORT, AND CR•MlCAL 
OOMPOBJTJON OF Lt'N'AR ltOCKS FltOM TJIF. SF.A OF TRAH­
QP!T. I .TTT. AJbfilie, 4. l.; Bul"Mtt, D.S.; C'hodoe, A. A.; fJ.te'lttir, 
0. J · P"n~tt. J, C'.1 P~ta .. k>\I, D. A.~ Podoa .... F. A.; 
R•uu1 ff, '3. l"r1Ni; ~aaa, ff. 0.: Tera. P.1 Wuurt'.l.t.tf. 0, J. 
K'•'!for"r~!t l!UIL <lf T9'Clb., 'P .. adn.a). St<I~: U7· -Ml3-11-t~ 
J-..t1l?'"\ 

~."'_,-·,:.-/'~~ 

,,_Apollo ll a_.·-Cool....,., - Tu. Boe 
COHF • 7901 ... 

T-... "Jlb-"Br tat.nal "'°""IDM fOr "" ~b 11.W u -cw of 
:s.• t I.OS " 10' ,...n _.,ttri piw-.blf d.lle• tM ror"lllallntt or IM 
lee. of T.....illtfr. Pat:usi••-•r..- .... ar. OGMt•t .. t 111'1U!i 
dal• reewtt. ~ eoll ._ • moditl ..- or 4.S " ID' ,,....... widcll I• 
beet nc-nW u tllll u ... of lllltlal ••nllCl.atton of U.. tw. ar 
crwt. A ,.e..Uar rwll: fnc-•t lr'Om U. toU pYe a model llC'8 
of f.44 w ID" ,.ua. RelUlft ~of UM.Ila do not itueplll 
dltterftltllll .-olatUll:atton. TM lrrd&Uoe •tetofJ' of lnar nx'b 
t• laferred from laotoplc meeAremelltll of pdollnhnn, vanadium, 
and OD1moctnlc rare (HM. __.laUon xeno• apectra exhibU a 
hll'h and variable n 1x.11t'Xe ratio. No evtdeece for '''I wu found. 
Thi! t90topt:c compoetttoa of 90lar-..tnd xenon ta dlatlnet from that 
of tbe auno•JtWre amt of tbe avence for carbonaoeoua chondrt\.H, 
but the krypton oompoattioa appean •tallar '1o aftrap c.ncm&• 
ceou• c:emdrtte krypton. (autla) 

JIUI •Ar/''Ar DATING or LIJNAll ROCK SAMPLES. 
Tumor. GnumU• (UlllT. <lf-ld. B ... J. -. 111: 

•ur:J~ i=1l:~tp·Lu-... &c1ena. ccderenoe. Rou•oa. T•. s. 
CONF-100106, 

Se•ea cry at.al line rock aample• ~tamed by Apollo 1 J were 
analysed tn detatt by IDHD8 of die 41Ar-"Ar datlnc teiehntqqe. 
The extent of radlopnlc arson lou In tbeM •ample. ~H from 
7 to .-48\. PotAHlum-afl':la IP•. correote-1 for thlt erfecta of 
thla ton, clailter relatlnlf clOMly uoand the value of 3. '7 x 101 
yeara. Moat of tbe vulcant1m auoctated wltb the formation of the 
Mare Tranqulllllalta preaW!lably oCl"\lrred around 3. 7 )( to' yean 
ago. A rnajor c&ue of tbe Heape of 1U from lunar rock la prob­
ably the Impact event which ejerted the rock from lt11 place of 
origin to lte pJace of discovery. Upper ltmlta for the Umea a.t 
whtrh these Impact event. occurred bave ~n eattmalfid. (authl 

JIUI URANIUM-THORIU~LEAD ISOTOPE RELATIONS 
IN LUNAR MATERIALS. Silver. Leon T. (CalUornta lnlt. Of 
Teob .• Puadena). Solenoe;: 167: 468-11(30 Jan 1970). 

From Apollo 11 Lunar Sctence Conference, Houeton. Tex. See 
CONF-700106. 

The lead Isotopic oampoalttona and uranium, thorium.. and lead 
concentration• were me-..ured on alx aampl~• of mate-rial from 
the Sea of 'fraoqullllty. The lead• are modn•tely to ~ery radio­
genlc; the lnttlal le.:I concentrattona are very Jow: the uranium and 
thorium levels art' 0.26 to 0.88 and 0.87 to 3.35 parta per mtlllon, 
n•1pect1vely The Th/U rattoa clu11f:t!r about• 3.6 ulue. Apparent 
ace• calculatf>d for four rocka are f.l to 4.2 x ID' yure. Du11t and 
breoccla ylt"ld apparent ag-ea of 4.60 to 4.63 'J( 10• yeara. Thf­
uranlum-lead aces are C'OlllCordant. or nearly M>, in all t"a!IM'11. T~ 
lunar 1Urlace la an ancient region wtth an extended n~co]!f of event• 
In the eoarly hlatory o( the 90lar eyatem. The dl11crepancy between 
the rock agea and ciJ11t •ea poeee • fundamental quutton about 
rock cene•I• on the Moon. (autb) 

11122 RUBIDIUM-STRONTIUM. URANIUM, AND TllORIU~ 
LEAD D~TINO OF LUNAR MATERIAL. Gopalan. K.; Kat.18hal., 
S,: Lee-Hu, C.; Weithertll. G. W. (Unh·. of Caltfnntla. Lo.I An­
aeloa). So:lence: 167: f.71-3(30 Ju U170). 

r-·rom Apollo 11 LuD&r Science Cobferienoe, Houston, TeJt.. See 
CONF-700106. 

Rubldtwn I.ad .ltronUum concentratlC'tla and atrontlum l11ntoplc 
compoattlon• wPre meuured oa whole rock eampl<-1 and denalty 
fractlon11 of rnlcl"Ol'abbro. Dton1tty fractlone on hm rockai detlne 
laochron1 of :1400 and •soo mlllton year• wttb lmrp ~rtatntlu 
011o1n.& to Jow eortchment of radloSenle ltf1)ftttum_ Lead from nae 
aurface ra•tnl•I 11 Mchly radloee.nfo. An ace of 4750 inlllton 
yean 1'"U c.alC'ulated from the ratto of 1"Pb/2'"Pb. The C'Oncen­
tratlona of uranlun•. thorium, and lead leotoPM ant conata~nt wttA 
l.be evolution of lud In • '470-0-mlllloD·year-old cloaed ay1t.em 
eM.racterh'ed b}I the "''109 of uranium to lead ud ol driorlwn t.o 
lead In tblt •urfaC'ip mater1aJ. (IUthl 

J1W RUBIL>ll'M-8TRONTIUM llLATJON'S IN TRANQUIL· 
LITY BAS!!: SAMPLES. H1Jrley. P. M.1 Pluon. W. ff. Jr. 
(M-.ohuaett.o IJ>ot. <!(Tom., Cambrtdpj. lctenC)01 l81: 473-
...,. Jan J070J. 

From Apollo 11 Lunar Solenae Coal9NaOe. Booattlll. Tn. See 
CONr-10010«. 

Prellmln&17 total rook...., ... dl•clOMCt a rr...tly dltt"rqt Rb 
depl.Uoa bet... two sroapa of the• tcuou• rocU, and rattoe of 
c Sr/1tsr lndlc•W that tbe Rb cleplftlce. ln ...._. material• mqet 
._.,. oocqrnd du~ or llbortlJ after tt.e aoe.._.Olll ol th. ter,... 
triol pl-. fauW 

!11124 RUNDIUU..STRONTIUll AOI AND ELIMF.NTAI. AND 
~rortc ABl'NDA.NCES OF SOME TRACE ELFMfN'J-:q IN 1.l'­
NAR SAMPLES. WurtltJ. V. Ra.ma (Ual'I' o1 Mlrt.lY'llOt.. Mtm._ 
&plrrU9h lotualtt. R. A.; a.,, P. Solemei UT: 476-9(10 Ju tl'TO). 
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PHYS1CS (GENERAL} 

Astrophysics and Cosr.iology 
2)546 F.XPLORATJON OF THE t!NJ\'ERSK. SECOND 
EIUIOS. AbeU. Genrte- New Yon; Holt. IUnohan, and 
WIMt<>" (1"9). T:llp. 

Thi• book la dealsnt"CI for • ot'W'- or h1f\'-11tetneal.f'r <•nun" u M 
lntrodur-tloa to utrnnom}' and utl"f1Phyflkll. No Rptdal tralnln& In 
~if'f:ICP or matl.ematlca I• requtred for •n undt"-rat.andlng of thei 
t.111t. TM- book le llberally Uluatntted tn black and white and .ome 
oolor. (W.O.MJ 

Cosmic Roy Exposure Ages 

llS47 DATING OF METEORITES BY THE HIGH-TF.MPERA· 
Tl'RF. RF.LEASF: OF IOIMNF.-CORRr-:t.ATF.fl t2txe. Podoaek, 
f . .-\. (tlnlv. of Caltfornla, BerkeleY). Geochtm. Coemoc:'hJm. 
Act•: 34: 341-65(Mar 1970). 

Correl•Uons ~ttt..Pen thf' amount• of 17-Xf' and 1"xc rele.sed tn 
1ttt'p111·i'*' l°teatlng of Df'Utrnn-irradiatf>d ml'teodtf>a wt>r~ UllC'd to 
deW-rmlne ~ tnltlal ratio !t'tJlt11 and henct" a relattn formation 
time for the vuJoua HtnpleA. The formation time. In mtlllon• of. 
}f'US fttlattvf' to !he L.C C'bot\drlte AjurtXile> of ntne speclmena 
are•• lollot11111· -3 9 1 0.7 for Karoonda (('4 chondrlte); 3.1 t 0.1 
and 10.5 + O 7 for the matrllc and chonctrules, reapecUvel}'. Qf 
('halnpur fLL:1); 7 .5 t 1 n for St. Severin (l.Lf'O; 3.9 • 2.1 and 

2.:1 t t.O for the matrh and l'hondrulu, tH~cth'e)y, of All~pa 
(H5); :t.6 i 0.7 for Pefta nlanca 8prln1 ahd %0.fi • 1.5 for Bl•hop-
' Ille fauhrltesl; 3 .8 t 0.7 for a t1Hlca'1e fnclu111on of lht- Iron me­
teorite El 18.NJ (Campo dt>l Clelu). Nn u•umplJona were made 
about the amount of ' 1-Xl' in the trapped pa. TbP correlaUone for 
J>te'<·iouAI} pd>litihed data ,.,..,re aleo rr<":alculatf!od Jn the Hmto way, 
with no auumptlon11 ahout traPPMI 11tx'.c. For a p-oup of <'htindrltea 
prevfout1l:r reportffi to be lsochronoua wttll a mean almaltanfifty of 
2.5 mlfllon ye.au, lhr re-c-alculallon oonDrm• W1 llM'an almulta­
nell}, but l!'!1tnlf1r:-11nt dtHnencea ln formation UmH are reaohed. 
An lodlnP - Jr:t"non ·~ of 53 • I mllllon yean (after BJurbOle) •a• 
ol1talnf'd rrom unpubll1bed data for tM achnndrlte Lafayen... The 
tf''iahllift of lod1M -~oon are• of tndlvldwil meteorite• la mn­
aldered; In partiC'ulu, tbe ace• of Blahopvllle 111nd l..af11yett. are 
leu rellab!P. than tho• of rnotit othn meteorite• •tudf~ e1pe­
C'!111l.~· In \ky, 0f tht> an<1malnus Alt"• reported. 'the re:,.\ance of 
iodine xPnon datlnit to tht-orlee of nudf'i)R}'nthf'•I•, early fwlar 
·~·11fl:om c-hroMfogy, Ind tlworln of meteorite i-rent-body fnr­
marton IR dl11Ct1HNI. fauthl (t:K) 

Stars 
R1'11 P aho to ohsfraC'h 2Jl62. 23976, 24435, a'ld 24.H6. 

U541 (Si0--3962-2) ANNUAL PROGRESS REPOHT ION 
P«rcu-:.\ll Ptt\SICS Mm Nl1CLEUSYNTHE~ISJ. !Cameron. 
A, G. W.J ('iublva Uni•., New York. Heller Graduate &bool Of 
Selene~). (lTM•r 191"1• Contract AT(30-l)-3962. lip, Dep. 
CFSTl. 

A hr1f'f aummaq· JI 1lvftt1 nn the -anrk c~rrled out In thP areaa 
nf nf'utron-irtar matter, nrutroa-rlch nuclei, the URCA prt>ce•• In 
"'hit• d•arfa, Hw:I Ow· nu<"lqr mu• formula. IW D.MJ 

Jllift LIGHT ~AIUATION OF FOUR MAGNETIC VARIABLE 
STAR~. nn ~"'1erett. A, M. (Leiden Obaenatorn. Alltron, 
A-.trnph)'fl,, Suppl. s.r.; 1: 123-?(Feb 1970). 

Ph"tn-.liet.•trh: nh11ervatlcma of tbe m.agnettc Yarlable ttars 
1m '!.«1, 21 rf'r,' cu, and HO 25 ™are detailed. The nut 
thr.~ at•n •f'r"e oh..,"ed with a Nd biter onl1, the founh one 
,...,, •111<) ob-rorf'd In URV. (auth) 

JnlO PH<.ll'OF.LECTRIC OBSERVATIONS OF 32 CYONI, 
..;ooanacn, l<an>i-n T .; Rudk)ocblnf. J.1 Oyldankeme. K. (Uni¥. 
ot CapPnh'«f'n Obaf'rntory, 8rorfelde, Denman), A9tlul.. 
Astron. Airtrnphy1., ~~l. Ser.1 1: 149-84(Feb 1P70J, 

The f,,rc:-p.trl1id edlpe.I,. htnary 32 C'n ••• ot>M-rved a.1 
C"Qt:lll!'nhitr"n l'ah eraltJ Obaervatory ~ Brorfelde durlnc the lHt, 
l!Hl:O, a!W'I 1~~5 •cllpeel. TM obMrvation• .. ere made •Uh UBV 
1!11.tnd'lrtf flll.,.r• aw! .,.verl.I narrow-~ flltf'r11. llJ1<I the <'nm· 
b\~*d ilg1,1 <"H"• 111 -1\!!n.:.•lled A. comp-t.rl .. in '"' ma.:t. With re• 
... 1.~ '·':·in...., t y ,,.h._r ubMner• Al leaat tM UHl!'i e.·llp• 
,.., t ... I 1 ... t·iUl n• .1.tmv$ptMtrl<' natU" of this .-CllpM I• 

· '·' .• ,.,i 1.,- tht! f•t.'t Uiitl .r I ('~rt•ln rb•M ouhk1o• h~&Uty 
• •. \ frac1J,~ oft}",., R-11tar rwtlat1ca ~·<-.the 

•. , '•.t! r•o" .,, ,f ,,1 ... ,.""'t••l'I '1nrt..,1 

. ~.-...-JI"-

IJlll PllOTOl!l.ECTRlC OBSEttVATIONS OF EARLY A 
STA.MS.. JoU.nen. Kue• T.r GrldealrerM, K. (Ulliw. ol Copen­
f\aaen ~nt1lory0 Brorfeldlll, ~. Aatl'arl. AIJ\rt:JphJ'9., 
Sowl. S.r.: l: 1M·88CF•b ltTOJ. 

Phntoelec-trtc o6eenatlnn• 61 the p lDMx and or fndlce1 1lmUu 
to tho• or the Stromsren 11Yby 9)8teln were mad• for 07 C,11tld 
star• and for a number or etart hi lhe Como Benntce110 Prae•pe, 
NGC 8833, and NGC 1682 cl-.a.tera. ot the fteld atare, 3T1 are 
An- A! at.an north of decl.tnatton -r wJtb V -s 8.ft; ln the clu1ter1 
m011tly A alan were ob•rved. The nllbt-to-nlrht correctton 
methnd l1 deecrlbed and the traerormauon or lh• obHrwed 
::::~;• to Ibo uYbJ and ' 11Udard .,..._ I• dllcwuood In doto~ 

ZHU CATALOGUE OF PROPER MOTIONS FOR 437 A 
STARS. Oloen, II, J. Fop (UalY. ol ~ Oboenatory, 
Brorfelde, llon!YW'llj. A-A~. S-1. Ser.: 11 189· 
97( Feb 1970). 

Proper motlona and radial YeloctUe1 are elven for 431 A 1tara 
obaerved pbotoelectrtcaUr by JohuNft UJd ortdenkerne. Moat of 
the proper motion• are lmp1•0Hd OC lftQUaaa tnaafonMd kJ tbct 
FK4 971tem. {IUlth) 

ZJ1U NARROW-BAND PHOTOMETRY OF LATE-TYPE 
STARS. H..,gknot. L.1 Oja, T. (UIJl*Ala A111'oaomloal Ob­
.. ........,,. A- Aotr.pl\y1., lq>pl. Sor.11: lllf-232(Feb 
lOTill. 

Tbe dt.irtbutton of ittan In the direction perpncllcW.ar to tllrt 
aalacUc plane I• ln•••ttaated. Jt I• limited to late~tJPe Ran, 
which are .n.tfed by mean• of Interference Oltera; tbl bred: at 
the O buw:I and the cyanogen abaorptiott are meaeured, Tbe cat.aloe 
Include.a all lab!t-type etara bl1Cbter tba V • S north of decltna· 
uon -10" and tboa• brfchter tbaa v - 8 north of s•lactic latitlllle + 
60". Tbe relation between the two-dimenalonal claastftcatlC111 
eatabUahed for the G and K atllr• ad the MK clualflcaUon 11 
•tudted. It l• llhown th.•t the gluta arwl the dwarfs are well ..,.,_ 
arated from eacb other ad that thl ...,._rauon can be made CDlll­

plete lf the criteria are cornpJe--.ted by the B- V color, It la 
aJeo found that the M 1tanU ea be clautfled (11.dte accurately b7 
mean• of the Hme criteria The connection between the spectro­
photometric crtterta •d the lntrtnelc color• In the UBV eyetem. 
la Investigated, and It 11 found that different r.la.Uon• hold for the 
dwa. ·1 and the giant•. The mean erfoora of typical R-V color 
8•C"e•9e• derived from the criteria and B- V are about .t:O. 02 for 
the dwarfl and ..0.03 to ..0.05 for the glant11. The absol1.1le mac­
nl~• of the late-tnie 1tanta a.re dtlC.'Uued and a relation be­
tween the mean abeolute mqnitude ln a volume of space and tae 
epc.ctropbotometric crtterla I• dertY-ed from aatrometric data 
011l;r (Uigonometrlc parallan• and proper mottou 1n combination 
wJtb radial v.loetuea). Tbe d~r91ow. of the absolute mapttudea 
I• lbout "°·'· (autlll 

JlH4 CASE B OF MASS EXCHAHOF IN SYSTEMS 4 + .1.2M0 
AND 4 '4-1.8M0 • H&.rm.anec, Petr (Alltninomlcal lnat., o.dreJo.-, 
Cuch.). Astrophya. Space Set~ 6: '91-S03(Mar 1970) 

Two eXAmple1 Qf cue R of mu• Hchaftl(e 11re computed to 
esUmat11 the effect of hutc lnltlaJ parameter. on the couree and 
the re.suit.a of mH• exch..-. It •eem• that the tellU.ltlng ma&11 
of the orlflnal primary 11 tndepeodent of thai lnlUal mua ratto, 
the rPsultlnK orhlt.41 period ts tndcpendent of Initial mua of the 
prtmary, and surfau hydt'<lpll ooa&ent I• tndepedut.t of botb ol. 
theH parameter•. (auth) 

nus ONE FXAMPl.E OF MASS EXCHANGE'" CASE AR 
lN' SYSTEM 5Mo • 4M 0 . Horn, J. (Aatrunomlcal Inst, OndreJov, 
Ciech.} A.atrophy• Spa.c• Scl.1 •~ 492-8,Mar 1970) 

F.vntuUon ut a hi nary 11ystem with maaae• o( 5M0 and 4M-zi, 
nliptC'tlvely, and v. Ith orbllMl period of t.41 day• I• wtw:Ued by 
mean• Of nunatatlmary model caJculatton• under uaumpt1on1 
ol conserv•Uon of total mua and total orbital ancular momentum 
of the sylt~m. A• a Nault of m ... 11tchlftt(1!' between the com­
po91tftt• a htnary with ma#Ha of 8.<M aad 0.54 ~ki h obtained 
Pb1•lcal pi1.rameten of lh• flW p~t tndk1te potalhle CQft .. 
'"1ctton with abell •t•ra. It la •lao poJnted oui that the,,... Hc­
-..,. oom- o• -~....w>lo-..a&r 
Ibo ""' ., ..... '""""-· ,_, 

1J116 D£Vl!LOPMENTOP A COC:OON STAR. llll•I"°"", 
Krto (C-0 UalY., I-. N. Y.). AotnphY11. Sp- 8rt.1 8' 
42J..l!(l .. r 1910). 

A rtoWly formed maaal.-. atar I• l~fll)· to to.- RU rrouft'lfM h1 
~SU and du.st aa II apProit.C'hea thia l!t&tn HqtK!'nr'!" HIW!iatlllll't 
P"•Mll"• rnust putih 9f>me of !he l"""'r m•t•rhl f't1tward t.f,~re 
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th~rm•; Owi: In Lhe ._'f'ntra.l •on1t ol tM bMm of l .H x lo' a. ma 
11rc 1 111nd for • fa'lt aeutron nwc of 2'.15 x lo' a. cm · 1 , ... found 
tu f)I(' ial do .. ckM to ttiie r·•cUm uNl,n,pJ1fe: 175 mrad/rnln; Cb> 
dotr dUf' lo capture 1ammu · 180 mrad/pt;ID; fc) do_. due lo dlreot 
1•m.ma radiation~ e mrad/mla; (d) doee daall to tUlt DMitroui: 55 
mnrl/mln. (F'ran("e) 

Jlfl2 (CEA-R-3994) DOSE ABSORBED JN BIOLOGICAL 
TISSUE UtRADIATED BY FAST M:ONOEN.ERGETIC NEUTRONS, 
Sk.JuenUls. Helene; l>eTIUen. Cbrletlao (CommllUlarlat • l'En­
ergle Atornlque. Fontenar-•wc-Roae• (France). Centrei d'Etude• 
N\K'JMirH). Apr 1970, Up. (1n French). Oep. CFSTI (U.S. 
S.le11 Only). 

The d011e ab.orbod tn an Irradiated btologlcal tlHue equivalent 
medtum i• calculated with a vtew to carry Cl\lt radloacuvatloa 
quantitative analyata with fut monoenergetlc &Del untdtrecttonal 
neutron•. The resulll are comparf'd to thote of a almllar Amer­
ican worll: at enersf .. of 10, 2, and O.S M11V. The method t1 tben 
applied to neutrons of 14. ?S and 3.8 MeV. {France) 

Jlftl (CISE-N-128) EXl'OSURE OF CHIIDREN OF 18 
YEARS OF AGE TO IONIZI.NO RADIATION. Bauano, E.; 
Ghlelandl. E. (Centro l.nformutont Studt E11p9rtenu, MU.. 
OIAIJIJ. Sop 1969. Up. lb> ltall .. ). fCONl'-ot09211-l). 
...... CFSTI (U.S. S.I• <"'1J). 

From 15th Jhttone.J. Coner--• ot tbe Italian AMoclat:loa for 
Health Pb.yatc11 and Prob!ictlon ap.LD•t RedtaUoa., Cqttar1, lt.IJ. 

lb• particular ~ of the upoeu:r.. ol 18-ywr old a1llGl"8 
to i(lflltlRK rad.lattoa botl\ from prolff•loaal lldh1tJ a.d ,..,,,_. 
at1.1dy an-r'I trainln& •"r'f' C'OftlltdPred. Aft.et' a ~•I011 ol the 
mot1Te9 for which ~ the t:uratom !ll:aaduda and U.. lawe qf 
many caunlrif'ltl Co( wblc:h Jt&ly t• CllM!) prdltbM th• prof•sloa&l 
f!'.'Q)O'lure of •uch per•~•. tM problf'Ta.a of stuckot• . ...-ct&lly 
thuee ln nuclear f!nCineertnc •obool•. _..o p1rt1c..._. ID enr. 
<'l!IH wttb radlal:faa 90UrcM; Md la per'lodl Of ,...._,kal a..tntcu. 
at nuclear tnsu.Uatton•. IU"e ~- Th• crtt.rta U.. caa bt 
follo-.ed to elllabllab the doee llm!ltl lo wtttm a. ... audaale ma 
b< e><pooed.,.. examlMd,.._ lllo yMwpalol ol & r-- -
prot~1:1oa. (tr·aut'tl 

JI- (OOCKET-l\0201-~ !"WEST VALLB'r RKPROCll8llDIO 
PLANTJ. Emi.ruml...tal Rlll:lloectlTltJ ta W.. York SM.e, lN8. 
(Nf'W York State Depl. ol llMl.Ua. AJbmJt. 14 Jul 1Nt, 24p. 
Ofop. Cf'STI. 

Jlnl INl'-l812l) ANNUAL REPORT TO THE OJREC1'0R­
GENEJ\AL FCR THE YKAR ENDED 30th JUNf. 1~9. (Common. 
wesltb X- Ra) •Dd Rtdtum t..b,. Melbourne (Auatallil)). lKi. 
42p. I)fop. l';FSn (tT, s. Salee OnJ)). 

The blat<Jrlcal and preM"nt-day rt>sponl!llhttlt!to• of thfo Labon­
tory itrf' dia<'u•ae-d aod the dfovplopnPnta during the year 1.re r•­
ported. ProgrrH I• mrtl!Df'd lD the field• Qf utfoa1l atandarde of 
uttvlty of radlonuclldH and of exponrt> to :1 and y radiation, ra­
diation dnalmetry, dlagD09UC radiology, ndhnn, radon. radlo­
l•otope&, radloc.hf'tnlstry and )ow-level meuurement., wbole­
body f'n(lflltor, radlotogtC"al protection. and n1.m-~dge ffnloe. 
Apptmdl:lf'IJ pro\•lde- information on 1tatlettral data for radiochem­
istry and low-level mf' .. urementa, radlot90topea, radon, and 
radium, H wt'll H the procedure• for prc>a1remeat of l'adl.0190· 
tqw-t11 for me-dl~•I re-.earch tn Auetralla, fC .0.) 

JUN METRODS or C01"PUTER CALCULATION OF DOSE 
DISTRIBUTIONS IN TELETHERAPY. Cwmiqbarn.. .J. R. (O~ 
tarlQ C&ncer lnet .• Toronto). pp 19-24 of Role of Compute" 
tn Radiotherapy. Vienna.. IDternatioul Ato1nlo Enerv Aeencf. 
1967. 

from Panel on the Role ol Com.puten ln Rad:lotherapy, Vienna. 
A.Wltrh. Sfl'f' STl/PUB-303; CONF-670738. 

Dvu dl!'trlbutlon computatlone have been carried out for many 
y.auA hi1!h for pqrpoH• of on-line production of dat.a to be uud 
directlv for patient• and to proda.ioa •U&H• and analy11e11 of data. 
lrl th.ht work, the cornpWer bu ftot merely dobe mo" quickly "hat 
can bP donf! wtth a 111<\oe rule or a de111t cal<'Ulator, OOt ha~ mllde 
po91lbl~ the tnclu•lon of 11ucb f94:t....n ••, foT oenmplt>, thrff-
dl mf"nriilorw.J rrpN'Sf'nt&tlOIW and a.llowanc~• for llHUet lnbomoge­
N>ltl,.fl fhe- <f'ntral problem 111 alway• tbe determination of the 
don al &rl\" r-:itnt 111 an &b.orblnc aad aeattertns medh.1m for • f!l1n-
1t!~ ~"'":tm. ~t1ltlplf"-beam dlstrlbutlot11 ar• combination• of slnf;le 
bf-•,n•. 1 h" sl"stlr> hf-am ba1 hM!n rftPteMnWd h,. dlsl!bf!td I~~ 
data, ,, t-v "J' )'!T\('al J"'1'W'ratlftl( function•, or by uH• of dof.{'rt"inC"Oit 
!In••. "r hJ wp.ira.!!,·n o( 1cattf'red and pri~I")' ra.chalion, Thu111 
'1H 'nr l\'~1,. rorol(r•rn lntt>rt"hanp amurir .-on.6ra lt\ thla fltild: 

• 1,' t·o fr·l\•·-d bl• uwn roflthod1, tlrle tn,. of PT'OCr&m 
.,,_. .. 1 •. ~ fi~fJ'lf"T'lly df'•e-tmlrwod by ._.aJlable eornput•r r•ctllU••· 

,,. 1 •',1t • .,,. tt••l'
0

t".-t ~ta for lnformatloe 
; ~•' , .,. '< \, t•'l"I", II' a.'t.rot , ! I!' .....,r, 

''~"' ,.-,_\ >r H a'r • *'' ~!' "' ~ q·1 -i~ 

'-"·~----~"' -L. 

rection. n •• uu11 tbal tM compur oaa ual8t ID deallltc wttJa all 
t!Mtoo ..,i... (40 ...,.._,.1 w..io> 
J1"7 COMPUTER llOSDll!TRY FOR INTERSTITIAL A>ID 
INTRACAVrfART lllPLAllTATIOMll, A SURVEY. 8tlonl1. 
llartlJll (Alldenoa ROO)lltal ...i ,-,_. laot.. ft.Allton. Ta.); 
Sbolek. R.. l.1 l'Mol"llODo llarJ. pp 21-H <If Role al ~ten IDRadlotbe.-_. Vl ___ B""'V"-7. 

19ST. 
From P-1 OD Ille Role "'COaipd>on ID-..-. v-. 

Auotrla. See STT/PllB-:IOJ1 CON1'-8'TOTM. 
Fourteen dlgU.aJ. ourupus..r t.ehnlqae• for tbe do9tmetrte eva\u .. 

tlon of lntentlllal and lntracavtt.ary appUcaUcm11 or eealed ndlo­
actlve 80Urce• are reviewed; elenn of theM prOIJT'am• were de ... 
•1cned for routine calculatloa of he di.trib.alon ln 1Dd1Y"1111\l 
patient• and three pf'Ol"&m• are 1SPKl.al-parpoee. The tect:m.~ 
uMd for routine compaUtlone •r• compared In term1 ol method 
of obtalnlns lnpa data. tfpe• of 90Ul'Oe• cOMSdered. metbod of 
calouJ.atton. and form of out.pat data. Tbe •lmllaruy b«weeo tbeM 
metbodtl reTeal• a fundamental apement amonc worker• cooce111 ... 
t.nc tbe be1tc &pprOM:b to tba problem. Tbe prlaclpU clltterenc .. 
appear ln tile form of olltpat Uta. bal: ti..M larply Nflect Uie 
b.ardwanJ .,.pabWHH anllable at w-artou Ja.r.tt.m.ICJD9. f'IYe flt· 
are• ilJuMrale eome tor.. af ~ dMa la - • pr-... (37 
""•-.)fa..io> 
,,,.. COllPUTBR CALCULATIO!f or DOil!! DISTIUBU-
TION8 111 •eo TELBTBBRAPY. R- P, ~ 
lnot.,P ....... 1R-,ll. ppD-41<1f-<lf~nla 
Radl-..P,. v-. -· a 11 A-o B""'VA-. 
lHT. 

rrom P_l .. tllo Rolo al~ 1na-.._. v-. 
Amtrta. 5ee S"lVPU~:I03; CON1'-8TOTM. 

TM UM of 9lerllq'• lllOl!l-1.lnaar equation for the c:alc111atloa al 
t'MI- ud tbrN-cllmenaional dow dlstrtbuUon 11 hriefiy dMcribed. 
1be role al the •lsma oonata.nt. a fwletloa of peawnbra width. aa lt 
affect• tbe coa..tructtc:e ol a -CO qnlt le d18C'allncl. Do9e d111trtba­
Uooa u caJcai.ted wMll. a Oler oompater an pl'9Mllted.. (40 reler­
MOM,J (Uf:la) 

11"9 AN lllPllOVm llODBL J'Oll RECTANGULAR "co 
OAllllA RADIATION BJ!AMll Do UlllT-DENSITY llEDIA. VUI 
do OelJn. l. (21--- H. l- do Deo, T1>e R.....,. 
""41-51 of Role of~ ... ID R~. vi-.-..... 
natiofta) Atomlo Enero Af/eett1J. UST. 

From p.,,.1 oa Ille Role al~"' ID a-._. v-. 
Awitrla. See STI/PUB-203; CONF-6701!6. 

A polnt-.ource model for ~r -Co beam 1' doee dllrtrt­
butlon ln a water-equlvallf'ftt medium pT'UTed to be •uflk'ltmtly •<'­
cural.f' for cllnkal pullJOH•. 'lbe prlnclpal •bortcomi1'1C9 of tbl• 
model occurred ln the region ol lbe beam peonumbn near the sur­
face of the medium. A dffcrlpUon 111 elven of a relatlYel.J iit:mple 
lmprovem.at of the model. n le t.eed 00 a.n anal.191.a ot the pom• 
ary of lbe •ource, eolllmator ..u.. aperture, and smtleltt (or 
phalilom), Tbe new model providell a reuooahly ACCl.IT'flte quan­
titative detcrlptlcm of the behavior of decnimeat llaea, baeed on 
computer calculatlone of do• di.trtbullon. (C.H.> 

3lft0 B&HAVIOUR or ZONAL INTEGRAL DOSE 111 llIGll-
ENERGY MOVINO-Fll!lD TELETRERAPY. Van do GetJn. J. 
(Zl•bmlud• •an den H. I- do Deo, Tho Raauol. 1'1'53-
88 of Role of Computen In Radlolt.npJ. Vienna.. [llitruttamJ 
Arom1.., ElV'rrJ Ag&noy, t 9f7. 

From Peel on the RoM of Coluputian In RadlmMrapJ, Vtemi.a.. 
Austria. Sf'~ E:n!Ptm- 203; CONY-8'70738. 

Some lnltl<t.l r"eP1u.lt9 •N> reported. on the use of two parametet"ll 
which m• v bof' ust"!ul ln Judctnc the relaU"e q.aa.ltty ol treatment 
plan• an<1 the relative merlt• of bleb1ner11 radiation mM"hlne8 
und !or mo\ lng-fU.ld y therapy. These two parametera are ronal 
totegral don and sonal eurf•Cf! area. The.e oonceJU &re ba.ed 
Oii a comparl1on of lbe doee to lbe tarset volumf!I with the- do.te to 
a certaln crlttcal region •UrrowKfln1 It. u•lnll computu calrula­
tlons. Attentlon l• limited to a r.w movlf1c.fll"':d technlqae•. wbeu 
tbfl tarpt volume- la defined by the 80'% ltodow surface. tn the 
tlHlW' surrouodlnC the tarpt volume, the 80 lo 70'J a.net 70 to 80% 
~Ion" 1"!re lnveatl&nted. Soma rell\llla •re 1tven Oii the itffect of 
fh!ld •tu and ol.tt.r factor• for four dllr•r.td. teleLber1tpy macbllw>•: 
tbrH "Co wilts and one linear ucelerat.or. PerforfDUK!ee o( th,... 
tnJt• hliw11 ar-P cotnf9nd. fC.H.I 

Jl'91 PROGRESS IN OPTIMtZATIOlf BT SCORE rt'llC-
TIO~. HOf'I', C. 8. ~-tern R~ Ro.pU&l toard, Glp-
801''): Lau rt~. J 1 On. J. S.; Jlal.na.a, k. E, pp l!'T-9 Of Rol4 ol 
Roi. cl C.:imrut.irt h1 lhdl-oth8n.py. VIMJ\ll, bd1n,,a1to1uJ 
Atrnnk- J.:"M"rc Apac-y. tHT 

Fr-··~· r·,,. r' on tM RC'l• of C.un;Jutert ia Radtotb4-ttp:oo, nftll11. 
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'" NUCYM ICPIG MlllACIS vo1.n,..._3 

T,_,.: -.1.·P. ·- - .. --­
A 'C· 1M7). 011 f~. 

A ..n .. al~ ..,.rt__.. WI ................. ... 
rarr~f'd oft• ordn l-9...,. ............... ., MIN'l'ellbtll 
a~m,-.qihPre lllld .. ~ ....,. ........ .r ... Mlat llM at ...... waft~.,... .................... ......... 
<A• radl-..Mr l9d • ...... r!I. .. ea-tpalll .,,_. 1'11- _... 
.ur-.~ ~,... __..,..-11.-... ~ Dnt ..... .....­
p,.e ror U. tolal ~~at UOlll a_.... ..a..~ 4 
dll_ • ......,__ .. W I '17,tM'Lll.&.aJ 

4"I ..... IM TH LUU. T IOLAll llT!l'I .... AMO COll­
C'OIUWCT PUm>MJVM/DJION AHi> IOllUlll/XE1'0I< :.c:AT 
n<tKRVAUI OP ~llS. -. D. D.1-. P. L 
(U•O ... A_, P_.uiet. -(1-,lllJ 
+u-l(Not. t. INT). 
~ ,,._""- .... _'_ ..... ,-.. ... 

.... ,... "" obtah«I ro. a mun me111on1.... mctetly acbondrltM. 
Pl'Clloalam-IH ud ll:ldtM•lH abiandaamia la Ute earlJ 110lar 1rJ9-
tem ...... tlMM ..._ Qtlaet 11MOlldu were .,...Ai&ed. la tM plactle-·---.-.. 1--bllllca ,.. ... ~, 
- BVIDEMCll OP CONnllUtrll Ull9lllON FllO" 
IUPITBR AT 11 Mc. BUTOW. c. R.; wnu .... I. R. (~ 
SW.llll•., T-). Nalun(1-,IH1-~-.4, 
1"'1. 

It ..... reported earlier UW almost ~ "butlt,r'" radla· 
Uan from Jupiter cw.Id be dete<'ted 11.t low r~t• ti aa urial­
"""9lvtt QaMm vi. lllft'tcleM ...WrilJ' wu ••..U...W.. A .ubll 
incrM.M in emJ .. lc. pr'OblbUUJ at H.3 Ma WU al• f.-d UllC 
the lup array at Clark LalDe Radio Olmenatcw:r. htdaoe t. 
prest11.ted in thl• coaur.uatcaUce of a r•ted efffft al 11 Me ... 
•rt"ed on .... ral occukaa dluiQI tbe JHl-17 appartllae ol 
Jupiter; this nfn• to a relatt•.ty fteadf em.i.tan, ~ 
appearlq u a back&'rOllDU to the mott ........ bu.nty" lJ1)9 o( 

•miulon. ni. Obee:natiou -re _. wHb • bat9rf•n:.-.ter 
CIJll.8latinl: of two ldellUcaJ bl"OIMlndt &l'ftJS, .... C'~ ~ 
faur whole-wave dlpQles, on aa E-W ba9el ... ol ll wanleacda•. 
The nut dlancterl•tiot U'9 ~ A total of l'l eftG'te Oil& 
or o obMrved durlnc tba period ttonnnbtr I. llM to Marcil t. 
l NT C'<'fttained ntdnoe al ooatlnmun Hit.al•. 'Jbat tbl.9 .U.ct 
•-a• aot obAeoed on eH!r)' O(!'('aaton prewmabJ.J 1nd1catiH thal ti. 
coeuaown •ID1Hloe l• ettbtt aat a r""'8• OCCU.ITllDCtl .i U Mo. 
or that ft I• ahr•Y• pre.-. tMt •-117 of too low ID'8Dahy to be 
recordiMI. (llkl 

4't7 CASS OF THE VANISHED CORRELATION IN STA­
TISTICS or QUASI-STELLAR OBJECTS. Gamoa-. G. {Uni•. 
of Colorado, B<JQldtr). Nature (Loadolt) 311? tfil-J(Not. 4. 
1H11. 

Tbe r .. w.1 al the •tudin by LoD&air ud Sebeuer (Natu,.. 2:15: 
919 (1967H cmc-.rnln& thu poHlble cor1.elatlon b<:twff"n optical aad 
radio lnt••JUes and nrd shift.a in quaaan ant dtacussed. Then 
authon fouad th.at correl•UQll cl•ppt19.red wbea the efleatll c1' re1a­
tlvls11c tlmft dllation. ~re ellmlnatft!l. An exr!anatloo d tbJ• dlap­
pearanct! 11 oftered. ba1ed on abso"pUon by pJa.xit-1. The ob9e"9d 
Doppler .nect bl the ab9orptiOll 11DH will oorre8PQDCI aot Co Cbe 
H<"Halc:-. Yeloclty ol tbi9 llClllll'Oe0 but to U..t of u la'8,..,..... pl­
u:y. (UIQ 

- llPECTRA 01' IOME BLUK OBJECTS IX JDQR 
GALAC'MC LA11TUDES. ou.t. E, A.; £al.pert", V, F. (Aalro­
aoml<'al IML, M09COW). Sew. A.ttrolL IW OEllSL Tr...t.}, 11: 
UO->(Sept.-O<:t. 111111. 

Tra•iu.d from ARroL Zb., 441 IT8-82(Mar .-Apr, 1HT). 
A .... rcb wu -... for ext.rap.lacttc objects am.one blue stan 

ll btp pl.aoUo ladll.Mllie. ~tn. of TCIM!lt:21Jllla obJect.a 256, 
!St, Ht, Mt. tM, nt, TH, 111, 112, ud 117 we..-. obtained wtth 
an tmap Nbe and a .......... •-pect"'1Craph Id Ur. CaSHlrain fo<"JI 
ol t._ lll-c• l'tllf19l!t0r. Excepl for TOii IM, aone of the objecta 
•lJllblta ~ U... A ....,,~trlc study .... madit al 
tM QU&.t-•.U..r plax;r 1- l&I, dlsoft...d bf Bandap. The 
phy1ica1 s-rametitn at th~ n"1ope are <ierlv~ from 
tM fonaddlill-llM ~ n.e ea.au-. I• louad to be a1m.llar 
to the.....,_~ II. 8lflnt ~ ..Clel, b.t CD & 
lar.-.U..(ntt.> 

4fft l'O!llllllLS l'OLAIUZATIOM Of BllEllllSTllAllWNG 
X RADIATION FROM llOIJ.R FLA.Ra. ~A. A.; 
l.A<M*mch, II. A. a..t. of THT'Ntrial 11.-Uam. lanoeplmre. 
.... bll ..... ..._ __ Dolol.Almd. -­
us~ Ht--4tMar. u, 1fltf}. (bt lt-.lui. 

An n•mtnaao. 11 J""P--.ci of tlM rMtlMMI ~ &DIJftJ• ~ 
p:.Jarti:atioft of brd eolar-ftan • ndl&ll-.111 order to...__.. 
Ole ndlatlolt .....,. ... ~-- brtol•ed ....... ~ 
IJN'~. C'~. ~J, Dolaa'• CA.,-. Pliya. ,J.., 19': 

ltf,..161))....._'!",.'lllllllt ... ...._. lbtar JOlutsit:kct.-.U­
'•'"' <.'lllMr" ..._l.:t •~la~ ~·.~rw.tftM 

. ........... - .. -..-,.--.....-· ..-..-··-· ---~ -"7. _ _.._. .. -i,.. .... .,._- , .. -

...--.,~---·­..._. _.. .. _..,........ ........ or .a.~ r\t.rH. ftl"hl•--._ polarllr_,._...."" ...i,....i bo<• tor ll>o <AH 
f/11. a panUel ehcrlna bMm .. .U ... tllt ........... dMt •lee· ----.............. __ --lar .. 1oc1ty 

•-··--· •i.--1111>o ... rv ..,..,.,..mof~ ~la Allaft ...... t ltdio thit DOO-

Nlattn-- lllo - .......... U~tlyu .... 
- ... c.m-11111 .,-.-.. no .i.c- .. ..!>!oh 
s. rwl!atloG will M U..VlJ polul!t!CI ~om the ~1· 

- --.. _,,,_ ... --.. - topol&r--··· oe..rntJNa, It le recomneilldlid t'•• ""9 CJbet~ b9 
~ 1111 .. 1--. two~ eMFC rep.Ali .Mell an relAA U..17411 ____ .. _ ,,tllot _ llpOGinua. 

IATUI 
- ON TIU NATURll OP TRB omvno IQ:BULA IN 
ORION. - William IL (U .... of~,._, 
~.I., 1411 L9T-IOl8ollt- 1117). 

I ~1 dl8coftred lmfNnd Mllll1a la Orkle I• toterprcit6d 
aa a prc:u-duler with 1 to tot ...... " Mar• lmbeddlld iD an ----~··- .......... -.......... --.,-...,.._ .... ___ -""' 
torultl 1ox10',...... ~ 

... -mB llDULT9 Ill A llL\RCll POR RADIO lDI- FM*llTRAllKDAllDTTAUJllllTAIUI. c-... I. 
(Conell Uol•., - --· .............. I., 1 ... Lal• l(Sapt. Ul'I). 

N9pttww resultt wn ol:ltll.IMd ID. a llH2'Cllli b ndio e1ntHlon 
from the followizll l.trand a.al T Taurl Mia'•~ two obJe<:t• In 
CJ1111e alll TINrliU, T Ta. RT -r., -.I 8 Noe. Tb9 1950.0 oo­
ardlMtila. ~ o( ob9en'atloa. llUd mmbPI'• ~ obwrt'atloH 
a:. n.c11i frequmo7 I'm Mcll an ..aiw.ted. AU tbft obM-rv•t1on• 
.,...., made -.tdl tM ~ 1000.fl: teie_,. ud Dk*e-nttcMd 
-.(W.0.K.l 

ml IHfRAllEO RADl.ATION FROM UPSILON SAGITTARJI. 
Lee, Tbomu A.: Nart&I, KyOji (UDIT. ol Arl&ooa, Tuc1JOD. 
T'*>'9A-~,-· .........,.o.J.,149• 
Lt3-15(Sopt. INT). 

Infrared photom•trJ of • Sp- WU udertalt:en wtth th., hr1J"'I th.ft 
It wtlllld reYeal tt. •Wre of UM l8COlldary COmpoM"'''. .t n~~u 
muottudf' and colors trom three UBYRI obMn•U.0'1"" i<c.· 1h: ,., 
JHKL 6beervaUooe ""' ct~n aloiw wttb a "'11nii-ti~'' "1 t~,,. 
1ooiou ol • ap- •llh tboee or etudard 11tan. (W .D.M.• 

IOll INF&ARBD OBSERVATIONS OF THE PLAN!': r ·i 

NEBULA NOC 7027. GWett.. P. C, (tlt.J.v. of Callfortth.., """' 
D~); Low, F. J.; 8'111a, W. A. .wtl'qJb,p. l., 1411: L9i 1(1!1 
(!!opt. 1N7). 

Obeerva.t1ona or NGC 7027 wen ID.lid• In Mar and •'WW' J 9t, 7 
at the Cata.lh:aa ob..n-U.: station llt u attempt ta dMPct an lr.'-1 
rf'd 11-e of~ at A• 10.53 I'· A• a n-.alt or thf' °''"""rv.il!·Ht. 
there was 110me ltw'lcaUon ol tM deWrrt.ton of tM r"t""".1'' t+-d line. 
Ho"" .. r It Wat d.JlfOOTered that tlaer• wu a m.aM1rable "On­
tuuam Ou from NGC 702' 1111 tllie •"leagtll nt1tt• from 1. s. to 
14,. that compared ID n.1111 wtth tbl 11t:re.ua of scellu ud..laUl)o 
fr-om a LJT(AO) at aboat I,.. (W .D.M..~ 

JM OBSERVATIONS OF RZ 21. Wa.m.pler, F. . .109f'Jph 
:Fn1-.. of C.t.lfOl'D.la, Sallla Crua). AluqlllJa • .1., 141~ LlOl-J 
(Sept. 1967). 

Bu.rhkigt'. Burbidp. ud Royle (1...,.) bieTe arpad ttar RZ n 
CMJldf",.ed by Grttn.WtD aQll MaUbinra (llf7) to be. wt-.:t~ rl .. ~11 
•J\n a hl'llt;.trl 1P9\'trum, may be a r~t, qvaaJ-•ll'"ll•~ ~·":- t 
RaicenUv Smll UHTI baa rllpJrt.d thllt U. IQllCnitwif' of HZ '! l ,. 
HTl•blf' with a peTiod of 18 ml• lllld an ampl-ltudf' ol i\:J.i m""t( 
ln sn f'f!°0r1 tQ ClbtA!Jt llddluOllill data_ ~le ~.a.na Of JI?. "19 
were obta.1Md u.t.;J.1 tile Lick,.....-..... ..,...r al tM JIO-lri 
t.l~seope. l'W.D.11.) 

*I PRYSICALCONDlTIONBQI aX>X-1. T'acbr, W. H. 
~Coraall Vat.., tu.oa., ti. T.). ~ J., Ht: L10$-1 
(!!opt. ll07). 

!\ome rntrk'tiou an tt. puametar-1 ~rbl"QC 8<'0 X· 1 
•H dJ9CQllNd, &Dd •model fnt' 1co x-1 ud odwt" •·ray_,.~. 

·! II -aP9tN. TW b .. k: &NUm.ptlom IQ'e: 01 tfM. s·ny f\Tox .,, 
wnN i11 the 2· tu 3\l·lt•V r~t- 11-. IO bnm1•tr11.h'lng ,~,i'"Yl 

u opUclllJ thla piuma _.a W~ T • & -c I Q'"I.. ud 
O.>U.aulM.lltM-..lo~lf"•bfA.ll•ttlK1). 
(W.D.MJ 
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inhalation e;cr,osure to 222Rn and dau~htcr products from the ac­
cumulated 21 Pb body burden are giv<·n. The effect of the viola­
tion of the assumption that there was no significant Ztopb con­
tributions from sources other tltan 222Rn daug-htl'n; on the model, 
and the results are considered. (UK) 

8681 DERIVATION OF WORKI:-.IG LIMITS FOR CONT!NUOl'S 
RELEASE RATES OF 1291 TO ATlllOSPHERE. Brvant, Pamela M. 

(United Kingdom Atomic Energy Authority, Harwell, Eng.). 
Health Phys.; 19: 611-16(Nov 1970). 

Working limits for continuous release rates of "'I to atmo­
sphere are derived by the specific activity method and, with 
appropriate modification, by the direct foliar contamination 
method used for 131! involving the grass-cow-milk-infant crit­
ical pathway. Limitations of the methods· are discussed. It is 
concluded that derived working limits calculated by the specific 
activity method are appropriate for design purp,oses in connec­
tion with planned continuous release rates of '"'1. As an illustra­
tive example, the derived working limit is 270 mCi/day for a 
chimney of effective height 60 m, assumed to be the only source 
of 129I in the area and situated at 400 to 500 m from the nearest 
pasture. In some environmental situations. e.g., neaT the sea, 
the derived working limit might he up to ten times greater th'1n 
this due to a high average stable Iodine (121!) concentration in the 
atmosphei;e. (auth) (UK) 

8682 DOSIMETRY OF PROTON RADL>\TION FIELDS IN 
SPACE WITH NUCLEAR EMULSIONS. Schaefer, H.J. (Naval 
Aerospace Medical Inst., Pensacola, Fla.); Sullivan, J. J.; Rich­
mond, R.·G. Health Phys.; 19: 663-70(Nov 1970). 

The bulk of the astronauts' radiation exposure in space is due 
to trapped protons in the South Atlantic Anomaly or, on a deep 
apace mission, in the radiation belt itself. The energy spectrum 
of the proton flux in both cases is a broad continuum from zero 
to several hundred MeV, with low energy protons and protons 
ending in tissue carrying a substantial fraction of the total dose. 
As demonstrated with the emulsion data of the Earth-orbital mis­
sion Apollo VII, a method using grain counting of tracks traversing 
the emulsion combined with a count of those ending in it (zero en­
ergy) provides sustained accuracy over the entire energy range. 
Within certain limits, the counts of ending protons at various lo­
cations in the space vehicle are proportional to the corresponding 
total doses. Highly structured directional patterns that are gen­
erally characteristic for the low energy particles were analyzed 
in detail from the unmanned Apollo VI mission during which a 
total proton dose of 1.56 rad was observed within the vehicle. 
The fact that low energy protons with their comparatively high 
LET contribute substantiallv to the total dose Is reflected in 
large microdosimetric fluctuations of the absorbed energy in 
tissue, with Bragg peaks of ending tracks occurring only in a 
few percent of the total cell population even at dose levels of 
50 to 100 rad. (au th) (UK) 

8683 COMPUTER CALCULATION OF RADIATION ATTEN-
UATION AROUND A MEDICAL CURIETRON-TYPE RADIOACTIVE 
PROBE. Costa, A.; Dutrelx, Andree (Institut Gustave Roussy, 
Villejuif, France). J. Biol. Med. Nucl.; 5: No. 20, 22-6(May-Jun 
1970). Un French). 

The Curietherapy Service of the Gustave Roussy Institute uses 
an apparatus commercialized under the name Curietron, by the 
A.G.S. Company. Thia unit allows permanent storage of minia­
turized 137Ca sources and their automatic transfer by remote 
control In a radium holder. The design of the Curietron and the 
choice of mes comply with the IAEA rules on the safety and pro­
tection of hospital staff. A programme of dose calculation for a 
computer, in FORTRAN IV, was established to determine the 
form of the isodosc around a rectilinear prohe, taking into ac­
count the presence of metal bearings hetwccn thu grains of l. 17C s. 
(FraJ\ce) 

8684 COMPllTER DOSIMETRY OF THE l!ADIOIIUD!lJ}! 
CASTINGS. Sinistrero, G.; Rngni, G.; Benedetto, A. (Turin 
Univ.). J. Radio!. Electro!., l\led. Nucl.; 51: :!99-102(.lun-Jul 
1970). (In French). 

The castings used were o. 5 and 1 cm thick and rectan1--'11lar 
shaped; the isodose;_, were studictl in hvo planes: a plane paeallel 
to the longest side nnd a plane parallel to the shortest sidt', Per­
centage depth dose and isodose curves were calculatt~d at quarter 
Inillimeter intervals; along each isodo~m cun·e ,·alues 1,\rere cal­
culated every millimeter. It appeared that und<>r such conditions 
the superficial dose tended to be ::;m;.i_l!. It was thus po~sibk to 

'Use spheres of higher activities (betwl'en 2 ;md .'{ miCi/splwre), 
The wires \\·ere first used for the cnstillgR and then for implanta­
tions when their activities had decreased. Thc.se ea::>ti1.1is:s were 
~Bed to treat basal cell epitheliomas, which were not very thick 

Ut were verv extensive (more than 4 cm in diameter~. inter­
IUediate met~plastk (~pith~linrn1s. :lnd :tl:-:n :1 ft".'. d!ff•" r·1,t1 ,., ,i 

squamous t·el! t..:pt!heJimn:LS /.o('ated in I'ej.~ions with CUr\'f·d 1Jr ir­
regular surfact•:-. <'O\'crml!;: hony .1r cartil~1~illm1-.; pl:ine.-.; (alae 
n:-isi, :rnricle. L!tl'.L (I- rann!I 

8685 DOSI· .\i\LI LET Dl"5THlUL" nu/<~ I'. :O~L-\LL-Al\L\L\L 
"5IZED CYLINlJEJl.', FOH .\ F!::-..SJ01' 1'rTTH• >'.\ fPFCTHl"\I. 
\\.'dlhuit 1 Donald C .; June!:>, !'ro.Vl'I' IL (U,tk H1dgl' ).:1tional Lab. 1 
Tl'nn.J. RadiaL Hef::.; ·H: ~(i.;-l~(Nov !~1701. 

Monte Carlo i:..tmpling tcch!1iqu'"" \\l n :L'--.t'cl lu prolitll'L' lH'Utron 
histories m tis.stw g,l'~mwlrit·.:; ('Orre~,put~drnt.; in ."ill· lu thi· n1uu.se, 
rat, and guinl'a piJ?;. Do~e and I.LT distni.Juliunc.; \\t'n· C\'<Jluated fur 
G0,000 to ·"'0 1 000 nunnally rnt.·itll'nt IH'UL!··in~ hav:ni.:; ~Ul Pncrgv c_fi~·­
tributiun curre.spunJln!!; to that uf the lkaltll Ph·,·sic.s HesParch He­
actor (HPHR) spe{'trum~ Foi· the:.:.P gcon1ctn('s, '.J~L of tllL· dos(• 
delivo:>rcd by n•eo1l m1el1:1 wa:-..; frum l'la:-..;Li{' st .tltcn1~· \\ith 11, ( 1, 
C, and;\. The dose avt--'ra.i.::•·d u\·t•r the vulurnL' l)f ('ad1 animal \1.:as 
94, M4, and ltL of k.t'rtna fur t1s.':im' fu1 !rlt' s11al'c (~·.~ ·, 1u-1 erg 
g-1 neutrun-1 cm 2l hn tJ1, nwuse, rat, .rnJ ;~uinca pig, rc::.;pecLlVl·ly. 
Fur tll.('se ~eonwtr~t·s, nntl.Jte-r.d l'Xpo.sutT n·sult:-. lJl max1111u111 tq 
minimum dose ratw:-i hrt':tlcr than I .:;o, \\ hich according ~1J the 
lCHl) n'cumml·ndattons art• ·:la~'-ified ,1~ num1n1:orn1 irLtdiat.i1m 
condition. Thl'sc daL'l ind.tc.th' that rutat1un of t!Jl' antn1:1L::o in thp 
field would n'~ult in .1 wufunn (variation k::;~ ~!Jan IG':c1 it-radial.tun 
condition. ThL' di'.-ilnbution of dl1se as a iunctiuIJ 1il L.l T 0\\.a:- no1 
nia rk0dly dPpL'ndeut un depth in tlw animal gcumt tries. Tlu• du~c 
In<'than LET was cstimatl'Li to Ix about SO kl'\ 'µ for theo.;e :~cu­
mctrit•s for the If PHH nt.•utron .spcclrum. fauth) 

8686 GA~l:ll.\-H..\Y DOSE lllSTIUEl:Tl(lc-/S 1:" o;rut:"ALLY 
IRRADL\Tl'D CYLINUJ·:us. Hul>uanl. J.incol11 B. (Uah ltidge Na­
tional Lab., Tl'nn. Knox\'illl' Coll., Tt·1u1.). Hadiat. fh·:;.; ·t-l: 4-12 
(Oct l 970). 

An appro.\.1ll1:1te modd v.a-; p1 t'H'nll'd ltn· thl' irradialwn tJf uni­
form cylinders b.\ i'Xl1·rna:, briJad-lwam ) ray~. In thv mutl('\, the 
point doses lur unilaLt•1·al and bilatcr;d irradiatwns Wt·n· 5imple 
1..•xprf'ssion.s nf dcm1·ntary :mlL'L1011s. Tht' r:P1gt• lrnm m:L:-...1mum 
to minimum do:-;c \·;dues w.1~ .!-.hown to 1h' :tlJo,1! h.tlf :1s g-1 cat tor 
bilateral irrad1;1tion ati compared\\ 1th tm1lat<'!·al irradL:itton. Thus, 
if th1· unilateral l rTadbtton was con81tl1·rL'd nomrn1!orm, tht·n the 
bilateral irradiat1on was at ~st mudcrawly untlurm. The dop.;e 
distributions for Wlilatcral and bilah~ral irradiations havl' very 
diil1..~rent propcdic:;, These distribution~ \VC're rliscusscd, and 
thPir cffeet.s nn cxpl'rinv:-ntal dC'~ign Wl'l'l' nutf·d. The surface 
average, volu111L' :J\'eragc, and m1dline dost• Wf're comµ...1.rl'd lnr 
these irradiation!-.. (auth) 

8687 TEC!iNll/L'F:S FOR ME.\SURING (;Al\I\IA RA!JIO.\C­
T!VITY IN TllF llL~L\N BUOY. C!Pmcnl<', Gianldie<' (CNFN, 
H.ome). G. l·i.s. S:mit. !'1·ut. Hadiaz.; 12: ~00-1:1(.Jul-:-il·p J~)fiH). 
(In Italian). (!ff l'ROT-(6ll)6J. 

All the principal geometrics u~cd for external ">cintill:ttinn de­
tector mC'a.surc'ml'nts of y .activity in the human budy wt~rc L':-...­
amined critically. For alJ geonwtri1's thP principal advantagf•s and 
dis3dvantagc.s w1~n· analyzed as a function of thL· typl' ot mcasurt'­
rncnt made. Applications of partial-body nncl whole-body :-:canning 
and other ext('rnal measurements for radiation protection pt·ogr:uns 
and medical studies are considered. The best working conditions 
are outlined. (tr-:rnth) 

Radiation Protection 

Re;~r alsu tu abstructs 8755, lJ7'JJ, and 95·/U. 

8688 (SZS-ti/70) METHODS OF APPLICATION OF 
GA \!~IA E:'MTTEH~ !:\ COJ\TACT Tll f:J{,\ l'Y IVTl'IJ lffl1AJW 
TO HA!Jll\TION PHUTF:CTT0:-1. Tiit: Nl'.L!J FOH \lt:l\~l'HING 
TllF HADIAT!ON ill 1UlE1' or Tiii: JJL \i!i'FH A Nil 1ll•.t"Tl"~T 
WITH THE "G,\;\Dli\\IETUC" IN l;YNt:COLrn;u· \I. ("(l'.\T.-\CT 
TIILIL\PY TO AVlllll HA!IL\TJON IJA~IAGE. :\IFTll,,llS OF 
l\l'l'LICATltlN l)J' ,;,n11>1A EMITTJ·:ns, i-::-;l'l·Tl.\i.f,\ JU!Jltl­
G()L!l-SEI:l•S 1N CONT.\CT Tlfflt.\l'Y ll"lTll ~l'Fl'l.\L 11n;.-11w 
TO llM>ll\TlllN l'HUTLt'TlON. THE cl1T.\Tltl" .\'.\fl I liL 
THt::'-/Jl OF C"<li\'TACT THFHAPY IN TJII-: THI:.\T\JFNT <IF 
GYNECOLO<;t(' 1._'AH\'J:--.IO~~,IA~. ~IpelJius, \\ .. ; l;l:1:-.t'r, I' l!.; 
1>il'lze 1 TL; (~ru.-..-.,1a:11m, H. (Stnatlichf's Zt'ntr-:11<' fwT :-;, r: 1 hle11-
sl'11ul/., B:·din tE;n .. :1 (~c1·manyJ). !Har l!:J70. 'lf>p. (111 (~('J'nl:tn). 
lkp. NTIS (l 1.:...; ~ale_.., Onlv). 

;:;t·parnto :dJ:-:tract:> wcrL· pn·p~n·cd tor th(' luur ~l~'<'ll()ns nf 
this n·p~n·t. (.!: .. H.B./ 

J~·uy ahslr<lC{.S 0/ U!tlil'Uf:u.J..f .>1'Cff,lt!S .St.,•: 8f)/'1, .1'/)c•'I, 8;_"', 1 1Jt'I 

8;'.'J'r). 

8GB9 (~Z~- 1 ;,-;-·i. :>p l'l-~~7) \li:TllOI1~ ni: :\Pi>l.lf .\ rrci· 
OFGA~DlA E~IITTEH~. ES!'i.l 1.-\LLY llAIJl<l-(;(),,i1 Sl·f-:J,:, !.'; 
CONTAl 'T TllEHAl'Y \\"[Tl[ S l•JT 1.-\ I. Hl·.<;Ai<f' TU ' .\i :1 '."'I<'" 
pp, i !'I 1 · l' ,_. 
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NUCLEAR SCIENCE ABSTRACTS" 
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29171 POLYMERIC :11no11IU~lfDI) (\l~l:'Ll 'ff U-:SULT-
I!\G FR< ''-1 T!IE :\ElJTll, •N lllRAD!ATIO~ •.'F C:\·. ·, .!:\!· 
l'OT,\S,:ll:\1 crmo1IATI. rr. EFFECT OF rEnrOI i· !11'! \-
llIATIO:\ 01' TllF SPEl'l F!C \CTl\'lTY \~:il ill: L"o l• •:i 01 
THE 1\L\N:\EH IN \Vll!Cil MOI\0- A:\D POI', ,!.CLE lE< · TL 
PHOD1:CTS AHE FCH~IFD. Guetllch, P.; !'roelilich. . Od:tc, S. 
(Technische lluchschul«, Darmstadt. Ger.) - . ln<,rg. ""~!. ,·h~m.: 
33: 621-9(Mar 1971). (In Gnman). 

The Ster activity distnhution and tJ1c ::::pt·cific activltj nf tht~ 
various mono- and polynuclear recoil product.-:- uf clH1Jm1um\ITI) 
produced by thermal neutron capture in crysLdhn" K~C "'\ were 
investigated as a function of neutron d0se. For all ncut:·on doses 
under lnve5tigatlon the highest Pnrichment factors for s•c:r were 
observed in the fraction of the (presumably) trinw ric cur:irlex. 
The enrichment factors for all cationic fractions decre~sed wilh 
increasing neutron dose. A mechanism for the formation of the 
mono- and polynuclear recoil products as a consequence' of th" 
(n,y) reaction in crystalline K2Cr04 is discus;;ed. (authl <UK) 

Radiochemistry 
Refer also to abstract 29/69 

29172 THERMAL ANALYSIS OF PROMETHIUM OXALATE. 
McNeilly, C. E.; Roberta, F. P. (Battelle-Memorial Inst., 
Richland, Wash.). Contract AT(45-l)-1830. pp 727-38 of Ther­
mal Analysis. Vol. 2. /Schwenker, Robert F. Jr. (ed.). New 
York; Academic Press, Inc. (1969). 

From second international conference on thermal analysis; Wor­
cester, Mass. (18 Aug 1968). See CONF-680851. 

Differential thermal analysis (DTA) and thermogravimetric 
analysis (TGA) were used to study the decomposition of pro­
methium oxalate. TGA results were quit~ similar to those for 
samarium oxalate, as expectedi however, the DTA results were 
almost entlrely different, with respect to both types and tempera­
tures of reaction. The starting material was ahpwn by TGA to 
correspond to the formula Pm 2(C20,) J • 3 H20. Differential thermal 
analysis, performed over a one-month period. showed a marked 
change taking place in the material, presumably due to radlolytic 
decay of 141Pm to 1 ~1Sm + {3. Radiation damage due to the beta 
partlcles results in the formation of a material wlth the apparent 
formula Pm20 2C03 • 3 H20 as determined by TGA. (auth) 

29173 CERTIFICATES OF RADIOACTIVITY STANDARDS • 
Garfinkel, S. B.; Baerg, A. P.; Zigman, P. E. Washington, D. C.; 
National Academy of Sciences, National Hesearch Council (1966). 
llp. Available from National Academy of Sciences, National 
Research Council, Washington, D. C. 

Features of a suitably informative and precise certificate for 
radioactivity standards are described. Information that should be 
on the certificate includes: parent nuclide, reference time and 
date, activity per gram of solution, daughter activity, chemical 
eomposit!on of solution, method of standardization, listing of 
known radioactive impurities, type of irradiation, chemical and 
isotopic composition of the target, method and date of chemical 
purification, estimates of errors in f:tandardization, composition 
of the stated overall uncertainty, possible systematic errors, and 
decay characteristics. (M.C.G.) 

29174 USEHS' GUIDES FOR RADIOACTIVITY STAl\DARDS. 
Kahn, B.; Choppin, G. R.; Taylor, J. G. V. Washington, D. C.; 
National Academy of Sciences, l\ ational He search Council ( 196 7). 
43p. Available from National Academy of Sciences, National 
Research Council, Washington, D. C. 

Short guides to chemical and counting problems for common 
standards are given. The guides are prepared separately for 
these clements: Na, Mg, P, S, Cl, K, Ca. Cr, Fe, Co, Zn, Ga, 
As, Br, Kr, Sr, Y, Zr, Nh, Ru, Rh, Ag, Sn, Sb, Te, [, Cs, Ba, 
rare earths, Au, Hg, TI. Po, Rn, Ra, Th, U, Np, and Am. (M.C.G.) 

Separation Processes 
Refer also to abstracts 28979. 28999-29001, 29014, 29074, 29075, 

29165, 29317, 29393, and 29413. 

29175 (BARC-509) SYNTHESES OF PHYLLITIC MINERALS: 
THEIR UTILISATION IN RADIOACTIVE WASTE TREATMENT. 
II. FROM MIXED GELS OF SILICA AND ALUMINA IN PRESENCE 
OF MAGNESIUM ACETATE AND SODIUM ACETATE. Brat, 
Satya; Balu, K. (Bhabha Atomic Research Centre, Bombay (India)). 
1970. 23p. Dep. NTIS (U.S. Sales Only). 

Syntheses of p_hyllitic silicate minerals were carried out using 
silica gel and mixed gels of silica and alumina in the presence 
of magnesium acetate and sodium acetate at atmospheric pressure 

'.lnd at~~ ternp1.:ralurL' ,f" t't_xJm~1: 1" 
t._ iIWd '.V8re ~)ul1jr.:ct~- J 1,) ::--: ·1.y ~ \C. 

I! tc._T;;trritifi<:~U t~r(1t: :l;, '-' n!: '1. 'l' 

o· '-· .~ syr..thc..:tic pre f,. · t!' ,]t :· 

~ lS"':l ·:.:rth Cs Cl• .'-': 'h~ pi-· r·qct~; 1;!)tained 
W tll i:.:1c ii~iti.Jl lng-r ''iiC'."t.; ::o. \' ' 1:) 1 ·r~u1: :·;·a~~,, ·::irying 
bl't\\cen ~-~tu ~.~i \' ·n~ fo' ~-d <1 be·- ~11iL1.i \1 :.:i-!.· rc1r:ov~l µf 
r~·rJuJ.'.J.Cti\·c cesium frc1yn li'it!ir: ·.\·a:~'.· ·1•::~ 1 1 !!·,· :·1('~· ;:'.':L in 
initbl ingradicnts ::-:iO~· .\J . .r")-: ·1olec 1 :.tr rar:c• 1 "y·1r::J ':!.fJ~ a de-
er ease in sorption capaclt: f.Jr ::he re~nov:11 of ('Cnium i.vn w:is 

-'; 

ot served.; (auth) · .~ ;•. , -~ , , 

29176 . (BARC-516) RECOVER" or PRO".l'.:HIIL"!>I FROM "·'<':• 1 
F!SS!ON PRODUCT \\'ASTE. PMlT 111. l'SE OF ~lANGANESE' 
DIOXIDE COLU~1N .~DSOR;'T!ON FOLLOWED BY AMON EX­
CHANGE ELUTION. Shuk::i, J. P.; CllandrasekJiar.'.ln, E .. S.; ~ ,-

1

,-
1 

Rongan, K. (Bhabha Atomic Research Centre, Bombay (India))~ ;. ~- ·1 

1970. 17p. Dep. NTIS (U.S. Sales Only). · ·" ." '.;i: .~ 
Experiments were carried out to evolve a simple procedure· l · 

for recovery of 141Pm from nuclear fuel reproccsJing wastes. '' . 
Preliminary purification of Pm from associated fission products ·. 
ts readily accomplished by a Mn02 column. Final purlflcatlon of .~ 
the Pm fraction from other rare earth con8t!tuont3 was achieved· , I 1 ' 
by an anion exchanger using 20% 7M IIJ:\03-- 807o CHpH (v/v) ~ix;:}«:) 
ture as the eluant. Jauth) · · .. ' · · .: · '"'" ·:~lt>,ii 

29177 (CEA-R-4090) SEPAHATION AND RECOVERY OF. f'';~.• 
PERMANENT GASES BY PREPARATIVE CHHOMATOGRAPHY>!{ i 
Dupuis Marie-Claire; Lutz, Michel; r,Iasslmino. Daniel (COmT' ~ 
missar'!at al 'Energle Atomlque. Bruycres-le-Chatel (France);·' l;''. 
Centre d'Etudes}. Jan 1971,' 23p. (In French). Dep. NTIS· '·.~., 
(U. S, Sales Onlf). ,. ", ... ,,; "-·~ . · 

The study and manufacture of a preparative gas chromatograph 
for the separation and quantitative recovery of the components of· 
a given gas mixture are described. The factors influencing the 
separation and purity of each component prepared in this way are 
demonstrated and may be chosen without restriction as a fm1ctlon - . 
of the various gas !I'lxtures to be treated. The main applications /. _

1 
of the process are: treatment of an Ar mixture containing Kr and 
Xe traces, treatment of Ar contaminated hy tritium, and pu~fi,<;a~~-~· 
tton of carbon dioxide labeled with 11c. (authJ · •. ,11 

29178 (CEA~R-4102) TOTAL ELEMEN~ARY S~P.\R~;ioJ :·-. 
OF RARE EARTHS ON CATION EXCHANGE RESINS. Gusmini, · ';''_ . .,\~ 
Simone; Dubuquoy, Claude (Commissariat a l'Energie Atomique! . .' ., 
Bruyeres-le-Chatel (France). Centre d'Etudes), Jan 1971. 2ljp; v' 

(In T:~~n::~ar~~:~· ;~! ~~~:·e!~~~: ~~::)~arri~r on a cation ; :"~; \ 
resin column was tnvestigated by elution with ammonium lactate,, . • 
and a-hydroxyisobutyrate. The experimental conditions appllcable 
as a function of the analytical reeds and time limits were defined. : i< 
A lactate concentration gradient is more suitable for fission pro.,- •' ,J 
duct rare earths, whlle a better separation of the yttriUl!l group · • o 
Is obtained with a simultaneous pH and a-hydroxyisobutyrate con­
centration gradient. The whole rare earth group and yttrium can 
be treated with a-hydroxyisobutyrate. Technical difflcultles !rt-.,·' -
volved In the elution that condition the quality of the separation " :; ·· 
are mentioned. The chemical separation and purification of the '· ·· .. 
rare earth group is discussed, (auth) '. :"n. ~A 

" ~ ,/ 
29179 (DOCKET-50201-69) WEST VALLEY REPROCESSING 
PLANT. Environmental Report No. 9, July-December 1970. (Nu-'! 
clear Fuel Services, Inc., West Valley, N. Y.). Mar 1971. 12p. " , 
Dep. NTIS. - / , _ 

1 
., -{' ' .'.· ~: -~• ·,·,. 

Gross radioactivity and concentrations of 80sr, T, mI in sam._ '. 
pies of air, fallout, milk, water, and silt were measured. Air- -~ 
borne particulate activity continued to be less than pre-operat!on;U 
levels. Data are given tn graphs. (M.C.G.) · .• ; ..... ·'' 

29180 (OOCKET-50201-70) WEST VALLEY REPROCESS-
ING PLANT. Quarterly Report, January 1-llfarch 31, 1971. ,, '· f k 
(Nuclear Fuel Services, 1nc., West Valley, N. Y+ 20 Apr 1971, '.' " 
9p. Dep, NTIS, , . ~ _ . . . r~ ',' -

Reports on environmental monitoring, low-level liquid effluents, 
stack effluents, and surveillance tests are reported. Data are' '· 
f/:ven on amounts of,gro~s "'· gross {3, trit!u~, 9Dsr.,mr, mr;_·ar:~ 

Kr. (M.C.G.) ",... , . ,, , . . .. ~ , . , . 

29181 (GEPP-85) PRODUCTION OF BULK QUANTITIES O~ 
ULTRAPURE ERBIUM. Parsons, N. H. (General Electric Co., 
St. Petersburg, Fla. Neutron Devices Dept.). 10 Mar 1971. · • · 
Contract AT(29-2)-656, 19p. Dep. NTIS. 

A vacuum dlst!llation'operation Is described for the reproc~ssing 
of erbium. Tbis distillation method is capable of increasing the 
purity of commercially available erbium up tO 99.96 wt '7o by mass 
spectrographic analysis. (au th) ' 
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13068 CHEMICAL CONSEQUENCES OF THE NUCLEAR RE­
ACTIONS ~Fe(n;y) 5'Fe AND "Co(EC)S7Fe IN SOLUBLE PRUSSIAN 
BLUE. Fenger, J. (Cambridge Univ., Eng.); Maddock, A.O.;, 
Sleklerska, K. E. J. Chem. Soc., A; No. 19, 3255-6111970). 

KFe(Fe(CN) 6], H,O was prepared with "Fe in dthcr the cation 
or the complex, and both samples were neutron-irradiated and 
analyzed for free and complexed 59Fe. Parallel experiments were 
performed on K;[Fe(CN) 6], 3H20. In Prussian Blue tho retention 
In the hexacyano-complex la ca. 5% and can be increased only 
slightly by annealing, whereas It la ca. 20% in the simple hexa­
cyanlde and increases to 30% on wmealing. It Is suggested that 
the low retention in Prussian Blue la due to competition between 
recoil 59Fe and inactive Fe3+ for re-formation of the complex. 
Moeasbaucr experiments were performed on KFe(Fe(CN) 6], Hp 
doped with 57 Co as cation or in the complex. The spectra showed 
that 57Fe formed by the 57Co(EC) 51Fe process in the cationic 67Co 
does not enter the complex. 57Fe formed from [57Co(CN) 6] how­
ever appears principally in a different complex species, probably 
losing a CN- ligand to form a pentacyanlde. (auth) (UK) 

13069 DIRECT LABELLING REACTIONS OF RECOILING 
3Ss AND 32p ATOMS. Turcanu, C. N. (Inst. for Atomic Physics, 
Bucharest). Rad!ochem. fl.adloanal. Lett.: 5: 287-91(31 Dec 
1970). 

Direct labeling reactions of carrier-free 3Ss and 32P formed in 
anhydrous AICJ 3 and FeC! 3 by (n, p) and (n, er) nuclear reactions, 
respectively, with S2C!2, SCI,. SOC1 2, S0 2Cl 2, PSC1 3, POCl 3, and 
PClg. were studied. The radiosulphur and the radiophosphorus 
atoms present in A1Cl 3 and FeC13 targets show some iliffcrences 
in these reactions. The study presents a new labeling method for 
some chlorine-sulfur compounds. (au th) 

13070 CHEMICAL BEHAVIOR OF HOT ATOMS OF uc AND 
IJN IN SEVERAL SOLID INOHGANIC COMPOUNDS. I. MET­
ALLIC NITRIDES. Kuhry, J. G, (Centre de Recherches Nu­
clcaires, Strasbourg). Hadiochim. Acta; 14: 122-6(Nov 1970). 
(In French). 

t4c produced by 14N(n,p) is found in metallic nitrides as carbide 
t4cMe, cyanide ' 4CN-, cyanamide 14CN 2··, and isocyanide 0 14CN-. 
The last two species result from secondary processes activated 
by the radiation flux involving "cN-. The carbide and the cyanide 
are created In replacement collisions of 11c with nitrogen and 
metal atoms, but these forms become stabilized only after long 
irradiation times. The chemical forms of 13 N formed in the 
14N(n,2n) process in lhe nitrides are "1NMe(nitride) and 13 NN(mo-
1ecular nitrogen). The behaviour of 13N suggests a low recoil 
energy of the hot atom. (authl 

13071 CHEMICAL FOHMS OF 37s HESL'LTING FHOM NEU-
TRON IRRADIATION OF LiCI 1:-.; SOLUTION IN METHANOL. 
Meyer, J. P. (Centre de Recherches Nucleaires, strasuourg). 
Radiochim. Acta; 14: 154-6(1\ov 1970). (In French). 

The chemical forms of "s produced by the 37CJ(n,p) reaction 
in methanolic solutions of lithium chloride were determined. 
60% of the activity was found as monoatomic neutral sulfur, the 
residual activity heing distributed among sulfate (16'7,), sulfite 
(1091,), and sulfide (14'1). In the presence of water, the sulfur 
atoms are oxidized to sulfate. The formation of s+ ions leading 
to sulfate and of :ll1.other species giving sulfate in aqueous solu­
tion and sulfitC' with :-i reducing agent arc ....:onsidered. <auth) 

13072 CHEMICAL BEllAVIO!l OF HOT ATOMS OF Uc AND 
13N IN SEVERAL SOLW INOHGA!'>.1C COMPOUKDS. II. ALKALI 
CYANIDES. Kuhry, J. G. (Centre de I!echerches Nuclealres, 
Strasbourg). Radlochim .. ·\eta; 14: 127-30(Nov 1970). (In 
French). 

The chemical forms of 13N in sodium and potassium cyanides 
are cyanide C 13N-, cyanamide 13 NCN =. and molecular nitrogen 
13NN. These compounds result from reactions of 13N with the 
fragments of CN ligands and from an addition process on CN -. 
The pile irradiation of the cyanides yields the following- "c 
compounds: CN-, CC, elementary C, and CN1 =. The formation 
of these species is explained by Bimilar processes and by sec­
ondary thermal activated reactions with radiulytic decomposition 
products of the targets. (authl 

Radiochemistry 
Refer also to abstracts 13068 and l :n 74. 

13073 COULOMB FRAGMENTATION FOLLOWING THE 
DECAY OF 1311. Langhoff, H. (Franklin Inst., Swarthmore, Pa.). 
Phys. Rev., A; 3: l-5(Jan 1971). 

The fragmentation of several diatomic iodine c6rnpounds as a 
consequence of /r decay was investigated. Information about the 
velocity spectra of the 131 Xe fragments was obtained by analyzing 
the profiles of their y lines using the nuclear resonance fluores-

·, . ' . ' ,.,,,.., . ;·~~-,~·~1~~~;~~-
cence technique. Experimental cross seottons fpr resonance ,· ~·~ 
fluorescence obtained with gaseous 1311 sources were In satla• .. ;. • ,, 
factoxy agreement with predictions ~.st'!g 8: .s1mi;i~,ipodcl !~r. ~ ·.LJ0:. 

fragmentation process. (autb) ;·. · ., · .. .-• ,t;_• .. : • .. ;-' . ·''l.<~• 

13074 NUCLEAR GAMMA-RESONANCE STUDY OF PROD- ·•; 
UCTS OF ti-DECAY OF 12tmsn. Lebedsv, R. A.; Babeshkin, . ·",~ ... 
A. M.; Nesmeyanov, An. N.; Popov, E. A. '. Vestn. Moak. Univ.,'.'• ·· 
Ser. II. Khim.; 11: 627-8(Sep-Oct 1970).,.(In Russian). . · 1.· 

The products of ti decay of m mSn in solid inorganic tin com-
pounds ha vs been studied by nuclear gaffiil\&-resonance. Con-.·; . 
cluslons concerning the slate of electron shelltJ of daughter , .. ·~" ·; 
antimony atoms were drawn from the lsomerjo shifts.,, (auth);:, ~ .... ::'. 

13075 ~N THE MECHANISM OF FORMATION OF ANOMAt- ·.' 
ous CHARGE STATES OF IRON AFTER &7co ELECTRON CAPTURE 
IN Co COMPLEXES •. Frledt, J. M.lBaggio-Saitovttch, E.: Dan~n~~ • . 
J. (c.entro Brasllelro de Pesqu!sas Fislcas, ~o ~~ Jan:iro/J, ·1.a·,. 
Chem. Phys. Lett.; 7: 603-5(15 Dea 1970). . \ ... · • , , '·"" 

The Moessbauer absorption spectra· of ferric acetylacetonate ' 
Irradiated with electrons, are similar to the emission spectra 
after electron capture In 67Co-labeled Co(AcAc)3. This result 
lndicatea that an autoradlolysls mechanism Is responsible in 
molecular compounds for the stabilization of the anomalous iron 
charge states. (auth) 

Separation Processes 
Refer also to abstracts 12923, 12933-12935, 12947, 12999, 13039, 

13043. 13625, and 13626. · 

13076 (AECL-2503) REVIEW OF HEAVY WATER PRODUC­
TION PROCESSES. Rae, H. K. (Atomic Energy of Canada Ltd., 
Chalk Rlver (Ontario)). Aug 1969. 2lp, (CONF-651019-1; · 
CRL-91). Dep. NTIS (U.S. Sales Only). AECL $1.00. 

From 15th Canadian Chemical Engineering Conference, Quebec 
City, Canada. 

The rapid growth of Canadian heavy-water-power-reactor 
capacity has renewed interest ln 0 20 production. The economic 
source for large quantities of D20 today is considered to be water. 
Processes Include hydrogen distillation (where pure hydrogen 
streams are available for stripping) and several chemical ex­
change reactions. Chemical exchange of deuterium and hydrogen 
between two compounds leads to the preferential accumulation 
of the deuterium In one. Choos Ing a gas and a liquid, efficient 
countercurrent multlstage operation ls possible giving large en­
richment factors in a single tower. To obtain reflux the deu­
terium transfer must be reversed outside the tower using chemi­
cal conversion or another exchange tower operating at a higher , 
temperature. Chemical exchange between water and hydrogen 
sulfide bas been used at the USAEC Savannah River plant for 16' 
years and Is the process chosen for the three large heavy water 
plants being built in Canada. Ammonia-hydrogen exchange and ,', 
amine-hydrogen exchange are other processes. (auth) 

13077 (ANL-7755) CHEMICAL ENGINEERING DIVISION 
FUEL CYCLE TECHNOLOGY QUARTERLY REPORT, JULY­
SEPTEMBER 1970. Webster, D. S.; Jonke, A. A,; Bernstein, 
G. J.: Levitz, N, M.; Pierce, R. D,; Steindler, M. J,; Vogel, R. c.· 
(Argonne National Lab., Ill.). Oct 1970. Contract W-31-109- ·.: · 
eng-38. 55p. Dep. NTIS. ) ;' 

Work has been done during the period July through September, 
1970 on fuel cycle technology projects In the following areas: (1) 
development of a head-end process for LMFBR fuels, consisting , 
of removal of stainless steel cladding In a zinc bath and subse- · 
quent reduction of the fuel oxide to metal, (2) laboratory-scale 
and pilot-scale work to develop a fluid-bed process for the con­
version of uranium nitrate and plutonium nitrate solutions to an 
oxide form suitable for the fabrication of fuel shapes for LMFBR 
fuel, (3) development of x-ray fluorescence spectrometry as an tn­
line analytical method for determining the Pu/U ratio of oxide fuels 
during fabrication, and (4) development of a centrifugal contractor 
of small diameter and large length-to-diameter ratio for the plu­
tonium isolation steps in the solvent extraction of LMFBR fuels. 
(auth) 

13078 (DOCKET-50201-60) WEST VALLEY REPROCESS-
ING PLANT. License No. CSF-1. Technical Specifications 
Change No. 13. (Division of Materials [andf Licensing (AEC), 
Washington, D. C.). 26 Jan 1971. llp. Dep. NTIS. 

Revision to Section 5.1 of the Technical Specifications (Effluent 
and Environmental Monitoring) ls presented. It was concluded that 
the change does not present significant safety haz;irds considera­
tions. (M.C,G.) 

13079 (DOCKET-50201-61) WEST VALLEY REPROCESS- , k- --
ING PLANT. Quarterly Report, October 1-December 31,,11>1-0. 
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.:;ucl.?"'1" Fuel Services, Inc .. \\.est Valley, '.'l. Y.). 21Jan1971. 
'P· Dep. '.'lTI::i. 

Ea1.:ironmPntal monit()rir:~. lmv le\'cl liquid effluents, ~,t.lck 

.tl' .. '.T.t.3, :::-id period1c :.c~ting :.ire reported. (.\J.C.G) 

i:lC~O \Dl!CKET-50201-G2l WEST VALLEY l\El''H1CI·::-'S­
I~,'G J: .. \.~..,-r. r~nvironmcnL.tl S:imple Data. (DivL-~ion \Jf \Llt.c­
c;au ,~ndl L:c:e:islng (AEC), Washin~on, D. C.). 31 .\ug l'.J70. 
12~p. Dep. ~TIS. 

Jad ~=n r~rlL..:.tion monit0ring for the first three qu:J.rtcrs nt 
'.2fi~ ::ire presented. Data :or grass ,}, 13, :md yin pLrnts. :~nils, 

Bun:e~r:1ilk Creek, Cattaraugt1s Creek, drtnkin~ \\·atcr. :ind h()ld­
up :::tnd burial lagoons arC' given. Tritium dat:1 ~trc ~ivcn for 
jrinici~g water ~nd tritium and ~ 1.:Sr da.ta arc rndudcJ for tlF' 
l:recks 211d lagoons. (~1.1.....' .G.) 

~3081 (NP-18577) JN\'ESTIGATTO;o; llF IU:PH<'Cl::-''.:'eJG 
lNPl'T ~.!E.\SURE~.!El'T CSI:-.:G TR\CEH TEC!l'.'l!Ql'E, Bn%c­
iung. '.{. (E·.1ropean Company for the C'hem1cal Pr0Cl'~::s1ng •1 f 
:rn~· 'ted Fuels, !\lo! (!1elr;i'\m)). Oct 1970. 3lp, (ETH ~Gn). 

Dep, '-;'TIS (U, S. Sales Only). 
fhc q'Jantities of uranium and/or piutonit.an fed into a. rvpro­

cessi::g pln.nt are currently found by 1nultiplying the dissolver solu­
tion tatch size (volume or weight) by the concentr~1tions of these 
~lt'm(:-:nts as found by analyses of t-iamplcs t:i.kcn from the batch. 
\n ind<;::pendent verification of the volume rncasurcment u~rng 

!racer techniques is proposed. The basic concept is that of 
;sotope dilution mass spectrometry appllctl to tl:e tlissohcr 
solution into which, at the outset, a known amount of 7Li is mixc<l 
a."l ~:'acer. Sarnples of the solution are spikl'd with GLi, ~:11 u, and 
'''Pu ior mass spectrometry. The measured r:1tio 6Li/1Li \·crifics 
~he ·):itch eize (volume or \veight), \\ hercas Lf-ic conccntr::ition 
:·at.~ns ~..:/Li and Pu/Li give the quantities of ihcse fissile 1natcrials, 
<kgJ. i.1 the batch. The solution of the CLi spike is calibrated 
,1g-J.i:~at a dilm:;ion of the 7Lt solution used to tr.nee the dissolver 
solu'!::i~-,:1; the batch size can thus be found merely ~ls a rati11 of 
two ~~i/ 7 Li ratios, thereby circumventing Lhc com-:Jiicated ab-
soiutc at.:..ndardization of the 71...i additive. Th~ as~cts ot the Li 
·xinc~r..":. are disc:.isscd L1 terms of process comp:llibility, analyti­
cal s•~:-:.sitivity, precision, and price. The chemical sep;:iration of 
Li fr-·-.::-.1 the dissolver solution prior to its dctcrminatir)!l 1)y mass 
spectrometry is described. Results on simulated input f;Olutions 
show t:;e capability of the system under laboratory c1..1nd1tions to 
he allout 0.3% relative standard deviation. (auth) 

13022 (HL0-2225-T-11-l) DYNMl!CS OF SOL\'EciT EX-
TRi,CTJON SYSTEMS. III. Progress Report No. J, Octoller 1, 
1969~S8ptember 30, 1970. Babb, Albert L.; Garlid, Kermit L. 
l\\'·ish:r.~on Univ., Seattle. Dept. of Nuclear Engineering). Oct 
197\J. Contract AT(45-l)-2225. 83p. Dcp. ;;ns. 

C0ntr0llcd cycllng operation of a pulsed, sic-:vc-platc extraction 
column w::;s studied. The significance of design v:-iri:JJles and 
)pm·;;tir.g variables on extraction efficiency and ''l1hornn through­
out .\·a,'- established. Random variations in organ1 1~ pil:.isc holdup 
werr measured and analyzed. A computer model \Vas developed 
f0r describing: typical dynamic operation of extraction t->ystcms. 
IM.C.G.) 

1301>3 (WIIA!>.'-FH~3) APPLJCATiot; OF ,\t)VEOUS fEC!l-
~OU1GY TO LMFBR SEPAHATIONS PROCESSES. PHOG!l.\M 
?LA,~' FOH TASK T-2: FUEL DISSOLUTION ClL\l\ACTEH!STICS. 
Lerch, R. L:. (WADCO Corp., Richl::ind, Wash.). Dec 1970. 
Coetract AT( 45-1)-2170. 38p. Dop. NTlS. 

. ..l... devAlopmont progrn.m for investigating the effects uf fuel 
fahr1cati0n V3.rlaiJ:es n.nd irr~diation history on tho dissolution 
chac1ct0ristlc9 of LMFBR fuclo in nitric acitl ia outlmcd. Studies 
Will inch1::1J moasurcmcnts on tho dissolubility anti disaolution 
rato nf varirr.Ja unirradi:l.ted and lrradi:J.tcd mixed piutonmm- ur::t­
n!u:n OYJ'1G1 in nitric acid. An effort will be made to cst.:lblish 
hou..· rii~s,,Juhility and di13.solution proportw~ vary wit.1.1 composition, 
fubri.::!ativn, and conditicns of breeder rc:i·:::tor exposure. ~~lothods 
for pr"C.:.ictin;~ dlssolubility and di:::;solution Uehavior of unirrad.i­
atcd anU irradlatod rr~i.:~ud oxide fuels from fabrication and irradi­
at~o:1 p_.'1.r:1mnl'Jrll will be developed. Initial ex1X)riraents wore 
maric tr, d0tnrmino foo.cibility of thu otudios ::ind to establish frac­
tio:1ation 'TarhLIGB to ba considered. (J.G.B.) 

1303\ :OJI EXCII!\i,GE PHOPERTIES OF CilYSTALLINE 
ZlilCGr;r(f:.i 1'HOSPIIATE. Harvie, Sylvia J.; Nnnco!las, Georgo 
H. (Sccte Uni?. of t;,,w Yorlc, Buffalo). J. Inorg. Nuc!. Chem.; 
32: 39~:!-3"/(lJso lU'iO). 

Eq11ilr)-cium nnd 1.i:::-~ic studies were rfin.dC' at 23'°C of the cx­
~~1-.::0 (J/ li.t:i1uni, L( ~lur.1. rct~ssit1n1, calcium, and ntrontium 
lL;·; r.1n c·r:.'&-,~'..!lJiri(' ;:irconium phosph::tc. The results ::ire con-
51' ~-'"'?.t Y. ::1 t~r"' n:t:.tenc3 CJf sever:.!l Jictlnct cryst:i1linC' phaocs 
of 1 :'·~ :1~ .... ,·11 fr,1 rnn. Afl wns found for the Gemicry.st.::illinc matc­
r1~l , ·:~· '_,.rr•('"'! ticn (/! crystalline 7.irccnium ph·Jsvhat.? nre to 

HOTllL' l::Xtf'llt dqwnrit'nt on thp rnpthod of preparation of the par­
ticular form. uuth1 1Cf\.) 

13085 I · 'C:TH!lllTTIO'.'l TO THE ELEMENTAHY INTEGRA-
TIO:\ OF '.c.:,;Ll:<F \H TltA'.'lSPORT EQUATIONS IN ISOTOPE 
SFl'.\HXrJff, l' \llT L Zieger, K. (lnstitut fuer Stabile Iso­
[<,;ic, Lcipzi1:1. iS<,topPnpraxis; 6: 316-18(Sc·p 1970). (In Ger­
m~m). 

i\. larg(' da!'S ul .~,ntopc separation procedures can be de­
t-il'riiwd ltntformiy tn· Cohen's transport equations. In the simplest 
<'asc a~'.\ stern ,)f t·,\·o t1rst order partial differential equations of 
thP h\'l'(·rh1il1c type i'XI:->L Thi:.; nonlinear system is reduced by a 
suitabJ,. ~uh~t1tu1;.n : 1 - a linear differential equation of second 
order. Th n prnhl1·111 formulations are confined, for \vtlich not 
only th(' difkrcnt1:d ('quation but also the boundary and initial 
('ondition.:.; an' \inc:ll" aftf'r the reduction. (auth) 

13086 IN\ 1-:s llG \no:-. ov SPONTANEOUS SILVER PHE-
( IP!T.\TJO:\ (1', I'<JWDEHY PLATINUM IN 'l!TRIC SOLUTIONS. 
Toth. C.; I'ue:::>:c:i\·, f·:. (in!.'.-lt. for Isotope, Budapest). Isoto-
1wnpraxis; tJ: ·:o7-9(Sep 1~)70). (In German). 

It 1.\·as fo~md that .silv(•r 1ons precipitate on hydrogenated plati-
11un1 pov,:d('r, \dllk with nnnc acid concentration between 5 and 
0.001 Nth(' rn:tx1rn11m lHt'L'ipttated quantity does not come up to 
the \aluc· cqc~lling- the monomolecular layer. Though the values 
obt:uncd th rnl1~~h nwasunng with regard to the dependence of the 
prcdpitatlon 111y1n eqncentration formally .scf'm to cover the 
Langmuir eq11:.it1on, the values determin~d by means of this equa­
tion showed ~-ornf' dependpnce on pH values, and did not corre­
spond \\ith the qET .surface. Spontaneous silver precipitation on 
platinum ·powdt•r can he used for the separation of radioactive 
silver isotnpl'S. (auth) 

13087 \~.·An;wsD!ENT ET DECHETS RADIOACTIFS. 
(Antipollution and ll:idioactive Wastes). Rodier, Jean; Vernhes, 
Claude. l':iri8; D'mod (1970). 127p. 

The dan~er.c; {'r_:.nncctcd with radioactive wastes and their ad­
mini::>trative consequences are examined. Radioactive wast0s and 
their diffl•rent :rl'atrnents are classified and their conditioning and 
fina.i di~pnsal discussed. The cost of administrating radioactive 
wastes ii:, cst1n1atcd. (France) 

13088 CIIBIICAL SEPARATION OF HUTHERFORDIUM. 
Silva, n.; !krris, J.: Nurmia, M.; Eskola, K.; Ghiorso, A. (Law­
rence Hadiation Lab., Berkeley, Calif.). Inorg. Nucl. Chem. 
Lett.; 6: 871-l(Dec 1970). _ 

Elcnwnt 104 is "'1'ected to fall Into group !VB, i.e., to be eka­
hafnium. It i.<-> predicted to have a valence and ionic radius simi­
lar to Zr and llf and to exhibit similar chemical properties. 
Prc\'ious stud1e8 with actinide elements showed that cation ex­
c;hangt· columns using chelating agents as eluants could provide 
rapid l'hem1eal separations on one atom at a time and yield 
sou recs suitable for alpha energy analysis. These methods were 
dcvdopNl further in or<ler to test the above predictions. The be­
havior of the activity assigned to element 104 with mass 261 was 
found to lie entirely different from trivalent and divalent actinide 
clements but similar to llf and Zr as predicted. (UK) 

13089 POTENTIAL CHLOJUDE ELECTROLYTES FOR RE-
COVEIUNG THE METALS Ti, Zr, AND IIf BY FUSED SALT 
ELECTIWLY'.01S. Flengas, S. N.; Pint, P. (Univ. of Toronto). 
Can. :.let. ()uart.; 8: 151-66(Apr-Jun 1969). 

The pro1wrtics of potential electrolytes for recovery of Ti. Zr. 
and Hf by a fused salt electrolytic process employing solutinne ,,f 
TiCl,, ZrCl,. and llfCl, in alkali and alkaline earth chlorirl<' m<'lt• 
are disc11ssf'd in terms of thermal stabilitv. Pressurc-temper:1-
turf' relationships for these systems are ~alyzcd, and nwUwd.g 
for calculating activities of complex ionic SJX'flf'S in solution arif• 
presented. (auth) (Canada) 

13090 PHl1CEDURE FOR RECOVERY OF FISSILE MATE-
HL\LS IN CHEMICAL DECLADDING SOLUTIONS. Faugeras, 
Pierre; Kikindai, Tlvadar (to Commiesarint a l'Energie Atomi­
que). French Patent 1,586,431. 12 Jan 1970. FUoo 20 Aug 
1968. (In French). 

A declarlding solution, obtained from the dilute nitric acid 
attack of metal cladding, is subjected to a selective crystalliza­
tion of the salts pusenf In order to eliminate the crystals of 
cladding mNal nitrate, the eoluble nitratC'S of fissile materials 
being Jett In 8olution. The solution collected, after elimination of 
the crystale. is sent to the unit where the rods of fissile material 
are dlssolv-;d after dccladding. (authJ (France) 

13091 !ON-EXCHANGE SELECTIVITY OF THE SYNTHETIC 
ZEOLITe LINDE A IN ANHYDROUS AND MIXED MEDIA. Bar­
rett, H. ll.; ~larlnsky, J. A. (St.ate Univ. of New York, Buffalo). 
Contract AT(:>0-1)-2269. J. Phys. Chem.; 75: 85-9(7 Jan 1971). 

The sckcl! vity coefficients for the Ion exchange of cesium \\1th 
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596 '' ('TID-25724) DlllTRIBUTION OF RADIONUCLIDES IN 
JT'rOM'.SEDIMENTS OF Tlff;: tOLUMBIA RIVER ESTUARY. ·· 
bbell, D. W.; Glenn,. J; L.· ·:(Cleolog1cal Survey, Portland,'Oreg. 
tt~~. ~'.!,o_urces Diy.J., • J.!11/ 136p. '. Dep. NTIS.. ,,. •·· · · 
~;'. wa~ ma .. de.o,f .. tb!!,a!~trfbuticin bfradlonuc11des, 'produced 
~r~~ the, ne4frei;i, activ;itlpP. of ~tilrally occurring stable 
'~n~ ~ ,she?11ca1, ili:l. dif:IV~s. iri. nilcl.ear re119~r .coolant water, 
'1e b!itfcim sediments.of.the Colu~ia IUver estuary. In situ 
Oiss ~· :rs<f!atlon varies over 'a,1seventy:\'old range and gcn­
";llY corr.eli:tes \r.tpi the,ro~al cpncentration of Individually mea­
red,radlonucllaes m &ur(lclal samples. The most abundant r:i­
~~~l!<l.e~ measured, ~n sa\pples from the .estuary are ucr. s5zn, 
•i SC, .. Ru, ~Mn. 1 Co, and 95,Zr-"Nb .. Concentrations of Ucr 
~ISzn in'slirficlal sMimeht are approximately 6.2 and 2.2 time~. 
st>eCtive!~, greater'than the Mncentration of naturally-
~.i;liig' K._ w'bicb averages about .14 plcocurles pe·r gram of 

Ee. nt; th. e ?ther measured:tadlonuclldes lire substantially less 
ant.,. The total amoilnt of.measured radioactivity (excluding 

.. n the 11edi~e~t column,beneath the,.bed sUrface ranges from 
"'-S O.O~)C?,/5 nncroc~r!es ~r sq~are fo.ot.; ,ln.H.¥.~ , .: ::" 

597 :'*' f,J(Ucru.".:.sii!i4l''1'ncnosC"c:iP1c EXAMINATION oF 
:DEFORMED AND LABoRATORY-DEFO.RMED WAGON WHEEL 
>CKS. '"13org, I. Y', !{California ·t1niv., Ltvermore. Lawrence 
cllat!.on Lab.). .28 Jal!. 1971'; Contract W~7:40~-eng-4B. 15p. 
p. ~.TIS. 1 ",;,• .; /. '•. ·. ·,.._ •• "'\ ~ ~~,: ' ~' _. • 

l'he mlneralogic make'!p,of shales; slltstonea, and wackes (me­
irn-grained.sands); grain size; modal analyses; and number of 
;µn. contacts per quartz Or chert grain are given for core sam·- 6 
'~·taken from the gas-bearing horizon of Wagon Wheel Hole No. 1 
ar Pinedale Wyoming. tn contrast to kck at comparable bori-
~ at the,~aabugg,Y,site near'Farmlngton, New Mexico,, they con-
n more S10z and calcite, fewer roclc fragments, and less clay. 
t~n Wheel wackes are l!oarsei: grained, an.d their particles are 
'" angular. i'fhey have more than twice as many grain contacts 
<)grain, or potential sltes·of local stress concentration per unit · 
lwne, Which' suggests that failure is more likely to be associated 
tli microfracturing than J,n the case of Gasbuggy r~k. Wagon . 
t~el wackes deformed in 'one-dimen.slorial strain tests and trl-
cat experiments i;vere examined microscopically. No micro-'''. 
t<!turing was detected in the samples deformed In one-dimen-
'oal teats where ;~e mean stress ranged up to 5.87 kbar. In 
axial tests at mean pr.essures up to 9.61' kbar, brittle failure is 
1racterlzed by the development of single shear faults surrounded 
highly localized zones of fracturing; transitional failure is as­
'iated with broad zones of shear failure and pervasive mlcro­
ccturing of the whole specimen; and ductile failure is charactor-
·d by the demolition of all mechanically strong components or 
·.rock and' subsequent cataclastlc flow /intercrystalline move-

3911 

for 20 min or by allowing the thermoluminescent decay to progress 
for an appropriate length of time. For the two soils examined, this 
time was about 58 and 168 hrs. The pre-readout post-irradiation 
heating regimen (l00°C for 10 min) sometimes used for TLD· 100 
and TLD-200 dosimeters did not eliminate the effect of tempera­
ture during Irradiation. (auth) 

39600 AERIAL RADIOLOGICAL SURVEYING OF NUCLEAR 
FACILITIES: STATUS THROUGH 1970. Burson, z. G.; Doyle, 
J. F.; Frltzscbe, A. E. (EG and G, Inc .. Las Vegas. Nev.). 
Trans. Amer. Nucl. Soc.; 14: No. 1, 65(Jun 1971). 

From 17th Annual Meeting of the American Nuclear Society; 
Boston, Mass. (13 Jun 1971). See CONF-710606, 

39601 RECONNAISSANCE STUDY OF URANIGM JN THE 
SOUTH PLATTE RIVER. COLORADO. Boberg, Walter W. 
(Conoco Uranium Exploration. Casper, Wyo.); .Runnells. Donald D. 
Econ. Geo!.: 66: 435-50(May 1971). 

The South Platte River iD Colorado drains areas of crystalline 
and sedimentary rocks. The water is a sodium-calcium- sulfat'i'.·­
chlorlde type throughout Its length of flow In Colorado. The con­
centration of uranium In the water of the South Platte during the 
winter of 1969 to 1970 ranged from 5 ppB to 67 ppB, making it 
anomalously rich In uranium In comparison with most other rivers 
of tbe world. The concentration of uranium increases downstream 
In contrast to the decrease In uranium concentration observed In ' 
other rivers that drain areas with !mown deposits of uranium. The 
South Platte contains a higher concentration of uranium than either 
the Colorado or North Plntte rivers, despite the fact that the latter 
two rivers drain ore-producing areas of the United States. It is 
llkely that most of the uranium ill the South. Platte is contributed 
by urantferoua coal seams In the Cretaceous Laramie Formation 
and by uranium-rich black shales in the Cretaceous Pierre For­
mation. The possibility that undiscovered deposits of nranlum ore 
are present in the drainage basin of the South Platte cannot be ex­
cluded, bnt no major deposits are known. Use of the parameter 
"Incremental areal uranium-load" permits certain portions of the 
drainage basin to be recognized as contributors of anomalously 
large amounts of uranium to the river. In the headwaters of the 
South Platte the Incremental areal uranium-load is a low 0.00018 
kg U/day/lon2, whereas for the Increment of drainage between 
Weldona and Balzac, Colorado. the Incremental areal uranium-

. load Is 0.016 kg U/day/km2• This parameter may be useful for 
bydrogeochemical prospecting for uranium ore in other areas. 
The concentration of uranium in the Interstitial water of the al­
luvium In cutoff meanders varies seasonally. but there is no 
clear-cut evidence for precipitation of uranium minerals. Mea­
surements of Eb, pH, and total vanadium in interstitial waters 
indicate that neither uranlnlte, cofflnite, nor carnotlte is stable. 
(auth) 

39602 21opo02 MOVEMENT IN A MOUNTAIN WATERSHED 
SOIL. Hansen, W. R. (Colorado State Univ .. Fort Collins); 
Watters, R. L.; Yaney. N. D. Health Phys.; 20: 425-9(Apr 
1971). ·it and rotation) •. Plasticity of the Individual minerals (tntra-

1stailine slip and twinning) contributes very little to the overall 
~llty ot the deformed specimens. (auth) 1t' '" J • ;· Uniform contamination of a Rocky Mountain watershed with 

; , .. · .. , .. .. · • . · t' . 210Po02 from a SNAP generator would find the major contamlna-
598 ,," EF'l'ECT o'F' LIMING OF; SOIL o~ 'tHE DIFFUSION tlon retained by the· soil. A simulated snow-melt run-off cx-
•1E OF 90Sr. · Prokhorov, V, M,; Frid, A. S.; Ryzhinskii, M. perlment was conducted with a mountain Podzol soil from the 
;., {Agrophyslcal Inst~, Le~lll~rad). fgro~~1lya: 7: ~o. 2, Fraser Alpine Area, Colorado. 210poo2 was applied to the litter 
~(1970). ·!In Russian), ~• ;.,, ,. ~,··~, ~ ,, · ... '. "'· '''""'•r ... :-< layer as a point source one meter from water collection vessels 
$imples ol'soil from the Leningrad ar.;a were acldifled with'.• .. at the base of a 30% slope. Cores from the soil on which.one 
•I. v.ashad with dislllled water, ind treated with various ratios ~ · • mean annual rainfall HB.6 In.) of Ice was melted Indicated both 
Cao., It was found that with amounts o! cao up to 80% of the ·t vertical and horizontal movement of 21 0po0, into the soil. The 

~
<>!; t!I:: 1£didity the c'?efficierit or, dlffusion of .s'sr 'decreased by 1 •. run-off water collected at the base of the siOpe at the bottom of 
tor Of 5. Fo; caO doses greatei; ~lian 90% of the hydtolytlc t ·the litter layer and A2 horizon Indicated only 10-

7 
of the original 

ty tbe 110sr coeffklent'!!\crea!ied.' (tr-au th) ', . • ·~ '•;' ; ;- • .activity moved through these soil horizons; Data from soil cores 
" -.:"""""'.: '"• , • .. , 'i.':'"; ". ·• .; ~.; •, ....... ., .. :·'·','~ '" ·'' • ,.. were used to predict the movement of a unifonn deposition of 

599 '.- 'INFLUENCE OF TEMPERATURE DURING TIIB ,• .,• · . ,.210PoOi to a stream. The equatrons derived indicate only the first 
,l!l\IA lttnADIATION PERIOD ON THE SUBSEQUENT THER!'" ' ?!. 50 cm bordering a stream conttlbute significant contamination to 
lLUMlNESCENCE;OF'SO~LS AND LIP AND CnF2 DOSIMETERS. th&.water. (llllth)'(UK) -;:' .' · i • •. · 
>Jbito., H;;·Hamllton,'.111· ;'(ulli.v.,o! Ca!!fornla,'Los AugFJ!es); " '.~~ ~- · 'i<· · ' . !,~· .. ' · · If ~ '" . " .''. ' 
dt.ract AT(04-).)-G..u-12. · .. S.:.11 Scl,; Ul: No. 6, 393-8(.Tun • ,. ·• ' '' 
T}.l. ",, ••. ,. '· •JU>-::· .. , ·~ • r "·<t:.~:.·i ~··· " .. --' .. · "' ,.·' ·· '·'" · Meteo.rology · '· 
lJie lnnu~nce of temperature .. (O' to 70~C) during the exp~~ure "· '.. · f '"°' 
t/od lo 6°Co g•mma rad!a!!on'on the tllermolumlnesc:ence of, .. r.' ,;Refer also to abstracts 396()(} _and 39851. . 
> solh !i!ld LIF (TLD-100) and CaFi (TLD-200) dosimeters ·-' " . ' . ... · . . ',:_·. " ..... -." .· i · · 

s OX~L•.nfiwd. The,ther1nolurilln<scmoe of theso n1atorlah1 wo.s 39603 (BRH/NERHl,-70-3) INVESTIGATION OF AIRBORNE',? 
I!"'""' ty their temjiP.ru!ure·durlng lrrrnltiUfon. 'rlie effect of RADIOACTIVE EFFLUENT FROM AN OPERATING NUCLEAR . "·' 
~"r<>tUra dU»ir.g .1rt:i..liatlc1n WaH el!m1'1ated in .tho aoil3 by FUEI, REPROCESSING PLAN'T. Cochran, J. A.; Smith. D. G.; · . 
°!\a pre•rcad.o;.it, poflt•!lTadlation heat.Ing r~gimcn of t00°C Magno, P. J.: Shleien. B. (Bureau of Radiological Uealth, Win- ' 

r,t~r:.11 ' 7'' Y,. ;~ '1_.'. ,' , , "i " .. · ·\' . ' '. 
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3912 NUCLEAR SOE.fil..C£"'i.:1."'TRAm· ·:r . ., ~~..l'..' '1• ·;;,,..f;- ~:-
~~ rV ;"'JW- ~~ ~.:ti~ .. ~! ~· ,¥;.c'}l U\ ~ ·~! ,"'"' 

' "1· 1; 4· • -.• I ·' •c~~'. ,,+ ;. ~-ii .,, 
I~ 4;. ~ ·~' ~; I ( t ' ;. ~~ ; \ ,y t- • ·~.,. ' 

chester, Mass. NorL'1~~stern R.1diolo£;icnl lfoalth r.~t.). ,J l • l ~7~j t-~ ~ 'l~ooi;:V';itlonll 1foncernJng,.t!ili, };/<:it:O actlt pffl , . :fii,'! 
46p. NTlS. . ~ 8*1iw~crlc prec!pltatlon wero continue i1fljJ ~~ 11 t96ll,;i;~ 

Studlt>s carried out at an opcrallq m1clc:ir fud n•proccs·" '"' "" The annual sum of beta activity ln these two years wail dou~ie j\, 
plant for the purpo:;es ,,1 ch:tractcri:·.11:;; the "t'ck l'flluc:it. ,., . frtpTE!, that In 1967, respectlvd:y. Some samples d~tnonotrp.te4 elf-
surin~ the cnv1r<•nnwnt:d Jcv<'l3 ,,f ::c'.1v1ty du" t.1 com pone:: . f !- oecdil~ly bigf1 BP<:C!flc activity ln the summer :>f,1S6!l.i :Iii ,th~ac: , 
st.act, ,·clc•ase, '""t cv:d1utlng 11:otra11· "" lt1•m and mctl:od<;' :I . s~np!cs lt was posoiblc to localize alplrn-actlve hot_piiiftples.by!iii 
use? to Ea~11tih~ ~Jctt1 at t!w. <Jt:LLk and m t!ic cnvi rorn11ci1.t ar.1' ~~· :. ~ef;l-,~A ?f. ~ellu!o~e nitrate ,det~~tor. foil. (a~:th! "'·~-"' ::·'t/!!_':~•:_'!fr 'f :f 
scr1bt..:<l. I·ourl1cltl.,amplrn;r.sL1twns,Ioc~~tcdint!:ev1cin1:\··~i '-1

1
..1--"' "", ·"'p 1 {~;•...t.t,··. '~ .. _. ,·• ........ !'l.,.).k.t'.·"'r~~-~~:J°~··;··-.-~-1 

tho plant jlCTinwtL'r, and a ~;t:1ck .:;:tmplcr simu.ll::rnco1isiy rn )" ~~- l L. f .. ~ • ~:. • - ' · .,. • • • "'! , 1· f ·, :,; .~·~t~~~·. 
turrd ! 5Kr, !VJ, alld J11 (•;ascous and water va;ior) d11nn~ t•.';) 'Mjn~raJogy ,and Exploration~:: .... ,' ~j!?t~:· . 
dfssulution cycles. PaI"tlculaks \V(_'l"C monitored at th~ ~tacl.:: i:' ••• JI'"- ·'.- · ~ - ~· ~' • ,:; ; , ;'. ~-,"' ~·. ,.,,/.;·*: : t~ .. (·~: 
nnd one lk~d station. Mea;:;ureml'nb J.rc_ pn·~en;,cd :rnrt discu>sed :;:r7!~{~~also.J10. a,Qstra~t .J~4~3. · ,, ~, ~r'~ :--:~ ~1-r· :£;, "i~···.~~.-
in terms ot l~m1ssion level versus specific: plant nperat:un..:; ; rr- . . -·-~ .,. ·;.j :""~ ...,_. ';.",.! • · -~'~ ,- ' 'J~ t ,' _,ll-, •. -··"--.i,~-.i1"' 
mnrlly the d1ocolution cycle. In additicn, obs et", '"I and thcor<'tical .: 139610 -. · (~M-IC-8476) · RARE~EAnTft-EL.~1:1ENTS; :TTRfV~ 
dllttt10n_.factors urc compared an.I, based on rneti.'orolo~ical <'>m- ~·~.Tf!OR!li. M., . A Mater.ials Smv.ey, 'Park .. e.r,.John·<'J·'@··ffDC~·:,,; 
s1derallons, show reasonable corn·Iotion. The rnstrnmcntatiia. : <Charlet!'T,;_ ~~ms, John W. (Bureau, of Mtnes,"Wa~.hln n, D.· • 

j . l d th! · d G · · '~C-)' ·1971 · '92p GPO $1 00 '• ·· ·.~ · , ... J!.1-· L .. "''""' usct mc_u ?.:; n-wrn ow t'11:er-_~.Iuc1k1·d('tcctorsandfL)\v- .: -.. :·~ 7 •. ... ,.~,. • • • ···~. · ·.~/!_,'. ·-.;.·-1,. ,J'~·~,,p,;;,~· 
throu.:h 10mzatiun chambers fur es·!"·;. bul'b'.''""· traps, and l\rJb ,i• •·A!lurve~~f.rnre eartl;l ele'!lenrs, yttrinm,_,B.!l,d thopu't;.,~·1»'e.;" 
samplers for 31!; and i·csm traps tor ''"I. cho•cL' ol methodulugy scnteq that llummarlzcs the demand-supply position~ tlW United' 
and mstrumentatinn is dlbeusscd "1th emphasis placed on n q·s- Stlltes an~ Includes Information.on properties, resoµrces, Industry' 
tcm usable in dctermmin:; dose to a poµulat1"n in the plant stnictur!!, production, co11Sumpt!op, trad?, strategic factCife.,, ~c;.11..:; 
vicinity. (auth) !l'l!?SY•an'l:peJ."tlD.ent1l4tpr1 •. <D.H.M.) .... :., •. /:''f, •. ;.l\;f-~-··1 
39604 AIH SA~IPLING, pp 411-77 of Applied nadlat!on ' '39511 i;.' \cu~1936~87) RESEA~CH 'oN T;~ NAiuRAL!.~~~:(. l 
Protection and Control. Vol. L /Fitzgerald, J J. New York; (;URRENCE OF URANIUM.AND RELATED STUDIES,'' Filial Re~·· 
Gordon and Breach, Science Publishers, be. (19G9). port Kerr, 'l'"ul P, '{Colum .. bla Univ,, New Yor~ •. )ndl'. ,'·c. ~n; ~ 

The basic objectives of .iir s:u11pling are: to evaluate airborne -'~rac~ AT(;J0-~)-.1936 ... eB~>. • Dep. 'NTlS,' ·" ·'"f.; . f:,fi.' · ~ •• 
hazards; to aetermine ventilation requi rcmcnts: to ctctermine ·. ,).- '*1.Jdy of"the natlira1 occurrence.of urant~ ·~n the. co ~;acto 't 
respiratory protection needs; and to cstahlbh safe handlin~ pro- Plateau including deposits al Marysv.a!e,' UtaJ1; Temple ·llfounta!n · 
ccdurl's. Air aamµlin~ for both nonradioactive and i·adioactive ~tahi Ka~. CJ:e~k, Ptah9 ~:ilina, New l\fexfc.o; CaJ1?"eron, Artzonaj ·~ 
contaminants is discuss<'d in detail with reference tu the follow- ~- Orph'~ PIP,.~ •. Arizp,qa Is p~sen~~· JP.,ll.M.) '1" . .;· · .,,: ;' .·~ 
ing aspects: criteria foi effective air S.l.mpJin),{; ~election ot ' l. ..r,·.' fi,. '-'\• ". 4\• \ · .. - /J; • ,.·~ ,j" . f _..,.,_ 

equipment and methods; Cffcct.s ol Sampk lJuw \C}ocity anrl of o'c' e.-a;· 0~,' 0~'":!2 
1
r:aj' I h.'~ . '.;'.\·;·l;( ,~~. f ,:;>~f''t;'\ ,\~~,1~-·t 

filter media on collection cfficic11dcs; dC':~1;..,ni. and opcr:1tion of . Cl p y . .c .. 
specific s:.1mpling devices; arni methods for cv~duati1w air san1- ' .,. "" ,., • ., ' ·"- ' ""~_.._ · ·, · 
piing d:ita. (L.c L.) ~ 396l2 (lib~L·-Tra~s~1os3si D~IFT OF ~ADIO~CT~VlfMA~ 
39605 R \DIOA~TIVJTY IK FLY ASH FHO~l ,\COAL llURN- TERIALS.CONT;\INED IN LOW-LEVEL RADIOACTIVE EFFLU~,.. 
I1'G POWEil PL.\1'T. Goldstein, N. p; S•m. I<. II.; Gonzalt•z, ENTS DISCHARGED INTO COASTAL WATERS. Sakagisiy, S •. .-·, , 
J. L, (Westinghouse Electric Corp .. flittsburc;h). T \ Translated by ,H. N. akagawa. fo.r Univ, of California L·awreqce R. ~")· 
Nucl. Soc.: 14: No. 1. G6-7(.Jun 1G71). rans.' mer. ~~~~": ~;b.,Lpetver'?~~~s fro~.P.ers~,r>'~~.,K.:?gyoj ll:,J~17§(~,M 

From 17th Annual }.le~ting of the American Nuclear Society; • ' ~-, P• ... ..,, l?• • ' ~ f <!'•"'·\ ~· 1~. A•;, .:-..:. :.~·: ~ f~ 
Boston, ll!ass. (13 Jun 1971). ;;ee cm;F-7111COG, An !nves!lgal:lon Is P,resented that consi~rs ho~ jilt~6~~' 

materials contained In ~lillte water froJll an atom~,pow!'!! fl~ti~,J 
39606 s:-.iow w,\TEH EQl'I\' AU.NT PHED!CTION DY i!EA- or a riwrocesslng.plant for atomic f·.uel.11ro <!,Hut~ thr.ougb..diff.usif 
SURING NATUTIA L G:\MMA ·\TTENL\TTnx l !!OM i\][\CRA FT In th~ee~ jlfter dlscqa,ge, for W4. '~DC. ,e···' Jnto ".~~.1t!:wa~.',!~,·i···~:b 
Fritzsche, :\. E.; Burson. ·1.. G. (FG and G, Inc .. Las Vegas, . · · ' , ·· ,,.- · '"" .,,,. 
Nev.). Trans. ·\mer. Nucl. ~oc.; 14: Xo. l. G7-8(.Jun 1971). 391!13 ' . OCEAN USE PLANNING, Rfce.1. R. ~S,ente,r ·r ':'i 

I, 17th , l 'I Estuarine and Menbaden Res.earch, Beaufori·,· .'.!'I. C, .. ,''i..·.·,·"'",,ra.i111,.>·, .• ~c' · rom 1.nnua ~· f>eting of the .\meric:1n Nucle:1r Society; : , ~ . 'J! ·""-- :~ .- . :-
Boston, Mass. 113 .Jun l971), ~ee C01'F-7lOGOG. Amer. Nucl. Soc.; 14: No. 1, 74-5(Jun 1971)~. . . . . -~t.1''1 "· , '· 

39607 SO~!E 1\T~IOSPI!EHIC EFFECTS OF ENEHGY Pno-
DCCTTON AND liSJ·:. G1·eenfieki, S. :\1. !Environmental Protec­
tion Agency, Rocln.~lle, ~ld.). Tr:ins. ,\mer. :\ucl. c'oc.: 14: No. 1, 
74(,Jun 1971). 

From 17th .'\nnua1 ~Ieeting of the \mcrican Nuclear Societyi 
Boston, Mass. 113 .Jun 1971). ~e" CO>:F-710606. 

39608 EVALUAT!mi OF THE nISK TO TIIE POPULATION 
FRO~l RADIOACTIVE OISCIIARGEo; TO THE AT~IOSP!IETIE BY 
THE c.c.n. AT ISP HA OF THE DAS!S OF LOCAL :VIETEOTIOLOG­
!CAL DATA. Gaglione, P.; G:Indino, C,; Markovina, ii. (CCR­
EURATO:VI, Jspra, Italy). Minerva FisiconucI.; 13: 204-14(Jul­
Sep 1969). (In Italian). (CONF-G&Q5.33-22). 

Frorn fourteenth n:ition31 cunforcnce of the Italian Association 
for 11.{'alth Ph:·.rsics an<l Protcctiun from Hautatinn; Formia, Italy 
129 ~l:iy 1909). 

ThL• cakulatiu11 ut atmospIH--'rtc diffusion uf radio:octive gaseous 
rll:::iC'haq;es, usin;.; tht· current d1f!u;;;10n modds, is seriously af­
fected lJy the curnplvx murphulu~~ vol bpr:l ~nc. .\s no experin1ental 
tcs_ts arc us )'l't pus.s1blc the pr(JblPm \Vas .studil'd l.Jy a computation 
wh1L.h, ~1lthough IJ~~sed upon the 1 ;auss1an distrilmtwn model and the 
vertical ~tandard dvviatioas prupuscd by Gifford, makes use prin­
dpally ul the local micrumeteurolugtc::il pararnL"lCr:J sub<llvided for 
each wind direction, intu tlw <litfor('nt st.:lbility (':1tegoncs. The ~al­
culation, averag-t>ri over a 1wriod of vne year, was performed both 
tor flat ground and taking rnto accvunt Jts real l'lJnfiguratiun. The 
results ubta1rn•d for the doses tu pupul..ttivn follO\vrn~ the C. C.H. 
discharges, lk far below the dusc limns; th1·rcfiJrt: the proposed 
method may sat1sf.v the req11in't11cnt~ uf the Ccnkr mstalhlions 
safety reports. !auth1 

39609 FIS!:>VJN l'HODUCT:S IN THE AT~lOSPifEHIC PHE-
CIPITATION n; llEilfiECEN, lll.NGAHY, flUmt;G 1968 AJ\IJ 
19fi9. Szalay,,\.; Csongor, 1-.. (Inst. of Nuclear Hesearch, 
Debrecen, Hungary). :\ct:t Phys .\c:l(J. ;_,,,i Hu1w · 09. ~~ 0 4 
4U7-13(197U). • • . • ,., " . . . • 

.. From 17th ~l'Ilual Meeting of tli.e American N't1ol'e~i·~Qle~ ·;;. 
Bo~ton.<.Ma!~~;. (13 J~ 1~71). 11,~} 9?NF-:7106_0~~ ;,{'J: . .;;;~.~~! 

. _39614 . ''. URANIUM CONTEt/T OF MJD--OCE~IC,~A~AL'j:S: !'.~ 
Aumento, F. ,,(DalhausieUntv,, Halifax, C";!l.)~,~~~ ~~e~,";'.f" 
~cl. Lett.; lJ,: ·No. 2, 90-;\l(May 197~). ·: J "~:1 ": , • i:. .!ft·~ »·' ;,. 

. Tholeiitlc basalts' fro~ :ihe mld-Atl:intic Rid~ ~45:-:7in~1 5 ;~~ 
\lave e.l(truded with aµ original total uranium ccinfept.bet.wee-q. 'o'.19,")' 
111\d 0.3Q ppM U. {leep:.sea weatbpring ln1;reases tht> 11ranium yon·• 
centratlon of inost basalts aj ~e i;ate. o.f· at least l. ppM par. lO Jllyij 
~qulval~t to 1 pp:W: {or ev!Jl";I 2% sea wate~ abs,orped,, (aut!l) .V·.;"'{ 

-1-·t; .· -· .. ·~," ,,,. .·-.-~"' .~ ~ ,. _ ·:·"'·"'"1"\:·~·~,._r:.:,._-~·J 
•. 39515:~'#: VoLCANciGENIC uRANitJM, viNA"nruM'. Afiri mcJN"'J 
' IN INDIAN OCEAN SEDIMENTS •. ·}!ostroem/Kurt; Fjshe:i;; Da~;i"J 

· vl<I F;. (Untv. of Miaml,,fl.ao). Earth Planet.. Sci. Le~.; 1:1.i · :· >~ 
No. 2, 95-8{May 1971). _•. · :~' ;• :.'''· .'l'.'1" t· '-- <, "\ . ._. · ~-, 

• ' Aboul one'bundred u, V, and 'Fe"iinalys~~ .Qf lndi~Oce~n';Ji~'.i 
111ent~,indlcate that enrichments of U and V occur in hemipela.gic"":'\ 
a~iments ck1se .. to the. continents, probably ass_ociated.' with. bjogen i 
<;Ollij~ituents. The highest concentration, however, of U, V, and F~ l 
occurs in act!.ve r!dge sediments, suggesting that submarin<i vw:-."".; 
canlsm is an important source of these elements. (auth) ~ . ,. "'1~-t 

' " ... ,,. 
1

_.Jo, 7 f'4 P ~::~ • , .\~ . . ... .,~-, !. . ·'I 'r·j',~:~. ~ 
39616,;· RAPID SETA GAMMA COINCIDENCiil"'rECHNIQUE' "'~ 
FOR DETERMINATION OF NATURAL RADIONUCLIDES IN .'.. ,,,;-} 
MARINE DEPOSITS. .!lhandarl, N.; Bhat, s. G.; Krishnaswarny, 1 
S.; ·Lal, D. (Tata Inst. of Fundamental Research, Bombay). :·J. ' 
Earth Planet. Sc!. Lett.; il: No, 2, 121-G(May 1971). .:.· . 

A nondestructive and specific counting technique employing betn 
and gamma detectors in coincidence ls described. The application 
of the present system rests on the fact that several daughter nu­
clldes of 23°'J'h and 232Th exhibit a favorable fJ-y decay allowing· .. 
their high sensitivity assay.-, It Is experlmenta!Iy. demonstrated 
th:It the activities from the radlonuclides 2"Pb, 211BH'""u series) 
and 228Ac, 208TH232Th series) can be unambiguously Identified and -~ 

-,..~""-·-.... -.. fNllJOflft#Yiif.W.fJiiiii49 
' ~ ' ·': ... ~·\;··f~?f, 
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'ajstunlng the wind velocity Is a linear function of the _height. Six 
equations were obtained f'or determining the relative concentration 

: of the particles cin the earth's surface. A GIER computer wa" used 
. f!)r.the'numerical calculations for, the low yield explosions that 
_.,produced clouds in the trophosphere and for the distances covered 
".by the local fallout. Curves of the she-distribution of the particles 
' for several distances and explosion yield arc presented. Signifl­

oant differences in the particle size distribution for different ex-
'ploslon yields were found. (auth) . " 
- ,: , :t . ~ ' ' ~ ~ 
1"8659 ,~ (ti;tNC-Tft40l .RAOON AND AEROSOL DIFFUSION IN 
'"J'HE TROPOSPHERE.· Birol, Andre ·(Toulouse Univ. (France)). 
~{~~1~sgp. (ln F:;n~). ~P·~ N1:Is (U. s.,~ales Only). 

1thJv.a~·'in WJii":ii\he iiattir~i~ ~adlo:ctive gas, ridon, is used 
· ''IJtudY atmos'pb'eric physics, in particular, tropospheric ox­

~: ~haDge$, }i'iJ{BCl\BB0d. ~- Cotnplementary approaches to the 
· ')roblem ate'"bonsidered:. a theoretical analysis of models based 
~a 'ifomer11J8.). solution of the claA steal diffusion equation and 

1
., jl! &tu' experlmebtal wor.k. Models corresponding to diverse con­

..... ~d.OllS 'are presented e.g;,·geometry of .the source and diffusivity 
. Ind 'vertical wfud profiles. (authl (France) , ··w· 
·:·Aa61o '-·~"1\n'f'!t1~6-:eios~1.i) '_· scAvENGrnG sTunY oF sNow 
., ND ICE CRYSTALS.'' Final Report. -Sood, Sudeah K. (IIT Re­
> aea'fCh Inst.,';Chlcago;iJ.I.), .'10 Feb 1971. Contract AT(ll-1)­
'.;> 67$. · • :V2p.' _;Dep, '."NTIS. . ··l< · ~-~; ~. '~ • t, 
· "• Scavenging efficiency. Qf naturally preclpltatlng 'snow and lee 

··•. ery!lt:ils Wl/.S determined for eubmkron polystyrene latex and 
,_. aodium Cbli>r4\e aerosols. The effect of crystal habit, dlmen­

.s!oos,·and parllcie slze'·oii ·scavenging efficlency was established. 
.~:Es:Per!mental results show"1he scavenging efficlellcy t(! be a 
. -bction of both the ccyetal and particle diameter. In addltlon, 

' ·~ta oil S~ scavenging by snow and Ice crya tals is also in­
cluded. Experimental work on capture of aerosol particles by 

'<growing ice crystals was also initiated. Experimental data ob­
tained so far show that the number of particles captured by a 

·growing ice crystal is proportional to the mass of the crystal. 
. ~ (auth). · ., ' -~~ · 

-"' 413661 l.i~RI-C-06105-16) ·scAVENGING STUDY OF SNOW 
. • AND ICE CRYSTALS." Quarterly Progress Report, May l, 1971-

• "'July 31• 1971. Sood, Sudesb K. (IlT Research Inst., Chicago, 
' ID,). Aug 1971. • ConP"act AT(ll-1)-578, 24p. Dep, NTIS, 
·f.: Exnerimental work on aerosol gen'eration was resumed during 
-; i this ;eport period. A vaporizatfon-condensatlon aerosol genera-

tor has been assembled and a number of fluorescent materials 
'1 have been examined to determine the feas!bllity of using fluo­

." ·, resi:ent aerosols during snow scavenging experiments. (auth) 

· ~· 48662 ·: ~cA/~·ME-'l/641) ' EXPERIMENTS. 1~ CORRE­
LATING THE 'RADIOACTIVITY OF TtlE AIR AND PREC!PITA-

,. 'TIONS AT GROUND LEVEL WITH VARIOUS METEOROLOGICAL 
PARAMETERS. Kientzel, J.M.; Cambon, P. (Laborato!re 

·•Central de !'Armament, Arcuell (France)). ·Jan 1971. 67p. (In 
, French) .. .''Dep. NTIS (U. s. Sales Only). . . 

. , · 'Radioactivity measur_ements taken over a three year period in 
•the Paris area are considered. The experiments demonstrate the 

Influence of certain fac~ore; such as 1he origin of the air masses, 
· the nature of the cloud {ayers, ·and the frequency of preclpltatlon. 
'· ·N& correlation between the results obtained arid 'the height of the 

tropopa.use·was found: (auth} ·(Frarice) .. 

48663 i t~6.::a44..1~; WP:sT. VALLEY REPRot~~rno 
"PLANT, ~PART 1~· Quarterly Reporf, January 1, 1971-March 31, 

·:"-'r·l911::::·<N~¥4r'F'uel Set,'!1~e_s, ~.nc'., \Vea.~ ":_alleY" •. N. y.1 .. ,~() ~~r 
• , 1971 ... Sp, Cep. NTIS • . 7 , ·'c<. '.. · \ .: . • •: :; .c.·.•;· •. ... . . 

.. ,.·>.During the ~rt pertod, three iinat'yses were performed on . -~ "-'' 
. : lnilk from the lolFS farm •. The Ull ooncentrations defermined.. ' ·· 
,, :;111, the mllk wei'e all below 6 _>4.10-t µCl/ml. Tbi,rty-f1ve samples ·h. 
· · 'IVere_obta!ncd from tbo perimeter munltoring atatiOlll! and ana- .. ii'"' 

' ., · lyzed for ~lpba ~d bl!U. '4Jt1vity, The alpha activities were all · : · 
· .. below l.13 x 10-H 11Cl/co;· Thci l:ieta activity ranged lrom 5.49 x ... 

~ · l0-11pCl/ml t.:> 7,09 x\0-11 "cl/mt with an Clverall average of :··' 
· ·:. · 3.13 x l!l"~tt1Cl/:ii1. 'nle amcliints of radioactivity discharged · : 
• · fro_ni £he plant lagoons Jurtng thle period and their r11latlonshlp. to 
· • the ll!{o--;lmum perml!!slble concentration (MPC) ln the Cattaraugus 

)'," CrJ!Eik are '8.tJ;ilated. Effluent data not previonsly' avl\ilable are 
1 , l\lao pre.een•ct.t •. 'fhe iLmowt of part!culato radioactivity dis- '., 

":;t:ha.rged .,.la 'tho 'blant etack and relationships of ~5l{r ®d 1311 to 
1

' 

•· their release limtta i!Heohnlcal epeelflcations are shown tabu-
. ..lady. Data ttro also Included on c;urvc!llance of fncil! ties and 

. equipm:illt including filters. (J .R.D.) •. , .. :·, · 1 ; ~ 
• - ' '~ - "' - • . ~· ~ ~ ~."· ·-{'·-· ~ • • • ~ J> • ,, ~ ' 

~- 'i·:.48664' t~''<ucri.-73270) l'kOt!UCTJON"01'' TRlTilHA BY NU-., 
• i. 't:LEAR WEA'PONS.y, ¥!11ke1, Jobri A. (Callforn1a Unlv., Liver- . 

-· t~·lti .'toi" ... , .~-.,"1' ;: ,,.,. .;'>) '• • 

more. Lawrence Radiation Lab.). 30 Jun 1971. 12p. (CONF-
710809-3). Dep. NTIS. 

From Tritium symposium; Las Vegas, Nev. (30 Aug 1971) • 
The effects of nuclear weapons tests on the current world tritiwn 

inventory can be summarized as follows: the c1mtribution from fis­
sion weapons Is ne'gllg!ble. whether they were tested in the atmo­
sphere or underground; the contribution from the thermonuclear 
tests that were conducted in the atmosphere is large. The present 
Inventory la approximately 45 times the natural background as a 
result of weapons testing and, even ln the absence of further at­
mospheric tests. will be a significant (> lO'i() perturbation on the 
natural background for about 100 yr; and the underp;rounrl testing 
of thermonuclear w<'apons has not contributed significantlv to the 
atmospheric burden, even when the containment has bee11 imper­
fect. (auth) 

48665 (WASH-1183) SUMMAHY !NFOHMATION ON ACCI-
DENTAL RELEASES OF RADIOACTIVE EFFLl:ENT TO THE 

.. ATMOSPHERE FROM UNDERGROU!..:D NUCLEAH DETONATIONS 
DESIGNED FOR CONTAINMENT, AUGUST 5, 1963-.JUl'E 30, 1971. 
Allen, Robert E. (Division of Operational Safety (AEC), Wash­
ington, D. C.). Jun 1971. 28p. GPO $0.35 • 

Information concerning the 17 nuclear tests that inadvertentlv 
released sufficient radioactivity to the atmosphere to be detected 
by ground monitors or ground monitoring equipment off the testing 
site Is presented, Including depth of burial; quantity uf radioactivity 
released to the atmosphere; types of radionuclides identified in the 
release; the highest air concentrations detected in the off site area; 
the highest gamma exposure levels detected in the off site area; the 
highest levels of radioiodine detected in milk; and the thyroid dose 
where sufficient radioiodine was detected that could lead to a mea­
surable thyroid dose. (D.H.M.) 

48666 PHYSIC\L CLIM.\ TOLOGY OF ,\MCHITK:\ fSLAND, 
ALASKA. Armstrong. Robert H. (Environmental Sc1en~e Ser­
vices Administration. Las Vegas, Nev.). Contract SF-54-351. 
Bioscience; 21: No. 12, 607-9(15 Jun 1971). 

From twenty-first annual AIBS meeting; Bloomington, Ind . 
(26 Aug 1970). See CONF-700843. 

Cl!matologlcal statistics based on data from the vicinity of the 
airfield at the low-level southeast end of the island are presented . 
However, these statistics only approximate conditions for the 
relatively mountainous areas of the island. (P.C .H.) 

48667 L2c/13c RATIO AS AN INDICATOR OF AIR POLLU-
TION. Atkins, Patrick R. (Univ. of Texas, Austin). Isotop. 
Radiat. Technol.; 8: No. 4, 381-5(Summer 1971). 

The stable isotopes of several atmospheric constituents possibly 
can be used as natural tracers of pollutants and as indicators of 
general levels of pollution. A recent preliminary study is de­
scribed In which C~ samples were collected by freeze-out and 
prec!pltat!on procedures and the 12C/ 13C ratios of the samples 
were determined. The results indicate that the 12C/13C ratio in 
atmospheric C02 can provide useful information about the de­
gree-and perhaps the sources-of pollution that affects a given 
area. Freeze-out sampling ls Jess convenient but more rel!able, 
and probably more accurate, than precipitation. With some tech­
nique development and with calibration against freeze-out results, 
the precipitation procedure may prove to be usable. (auth) 

Mineralogy and Exploration 
48668 (JUL-755-PA-RG) URANIUM: SUPPLY AND DE-
MAND. ANALYSIS AND PROGNOSIS. Dietrich, Guenther; 
Schwarz, Helmu1h; Voss, Alfred (Kernforschungsanlage, Juelich 
(West Germany). Inst!tul: fuer Reaktorentwioklung). Apr 1971. 
36p. (In German). Dep. NTIS (U. s. Sales Only). . · •· 

Present world reserves of uranium, their exploration, and 
special aspects ln regard to supply for West Germany are dis­
cussed. The most lrpportant uranium deposits arc discussed as 

~ well as ·possibilities of their enlargement 1hrough prospecting. . 
.Growth of ore. processing capacity Is outlined. Based on the ;, -
projected use of uranium. the theoretical point of exhaustion 
ls calculated. For West Germany. nuclear energy appllcatlolll! 
are projected with respect to botb poWer production and process 

·;. heat. It Is concluded that reduction of known uranium reserves 
encourages prospect!rig' through which, 1hus far, new deposits 
were discovered. Therefore, limitation of uranium supply sh9uld 
not present a serious CQllCem. (H.B.G.) · · 

48669 : URANluM CONTENT AND ABUNDANCE IN DEEP:-
. ZONE ROCKS OF THE EARTH CRUST AND UPPER MANTLE • 

, ·.Berzins, I. G.; Lutts, B. Q.; Akimov, A. P. Izv. Aksel. Naulc 
SSSR, Ser, Geo!.; No. 1, 14-24(Jan 1971). (In Russian}. 

'.Results are given for, the determJnat!on of the uranium content, 

·------~----------------
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I ,,i _ 
rel!tlonshlp in the low dose regl.on. In barley it was shown that 
lrrit:l!atlon during meiosis caused "considerably higher induc­
tion of waxy mutants than during subsequent developmental stages. 
Furthermore, the amount of mutants was shown to be dependent 

. on the height of tiller at irradiation and on lhe splkelet position 
within the spike. ~n maize a pronounced difference In mutation 
i:ate of the pollen grains from Individual plants fixed on flve con-

' llecutive days was observed.' This constitutes a complication for 
the determination of the dose-effect relationship. This complica- · 
tlon was circumvented by constructing one dose-effect relation­
ship for the ma.ximwn mutation· rate of each plant, as well as 
'one dos&-eff~t<relatlonship for the ..lverage mutation of five 

' fl.x!ng de,ys., Regarolesir of the way In which the dose-effect re­
,,'latlonshlp. wall computed it was shown to be linear. The entire 
' l.nvestlgatli:>n comprised the analysts of more than 40 milllon 
\p6llen gtaitls composing more than 30,000 pollen samples. 

~.(~~.~·: ~"~~~~-.. ~.1{4':,· ~-(.' . . :~ .~~.:,, ~ ~, 
~65191.; . ." !'NDUCED TRANSLOCATIONS IN VICIA FABA L. 
· Sjoetnn;·j'an' (Swe<lish Seed A!isoclation, Svaloef, Sweden). 
~eredltai31:68: No.·1; 1~34(1971). '" .. 
\' ·'A total' J :19s iTanaldeattons have been induced in Vlcla faba 
~.l:... Vilth {otitzbig rsatatlons :ind chemilial mutagens. The lonizing 
; radiations wi;re .about ·five times more effective ln Inducing trans­
, .. loc:;ations as coJlpa.red with fhe chemical mutagens. In all, 109 
~~a.n~ltx;ail<>~_s )fere Anilly.sed. _j'hese studies revealed that the 
; ,t~anslocatlon break points are, riot ranaomly dlstrlbutcd over the 
:Yhtopi~somes"iiot''wlthin ltidtvldual chromosomes: Chromosomes 
!'.l, 2; and 5 displa,Yed a s1gnlflcantly .. lbwer aberration frequency 
~:j;han the'bth«:r thr~e clirotnosomes. Qiiadrtvalents In translocatloll. 
l!?~~e;i'ozygot.es ''Wet.~ mostly chllracterlzed .by a mixture Qf rings· 
.~·and chains. "the average pollen fertility wrui 56 percent. Gametes 
} and zygotes of translocattoh homozygotes were fully viable ex• 
~eppn six tranelocat.ion lines, In which they were seml-lethal. 

.Vegetative growth was slightly depressed compared with the pa-
~ rental variety Pl'.lmus; but the.seed yield was reduced by 25 
' percent.:· No difference's between extreme trails locations and 
~'Otherfwere detec:ted as regards plant vigour. In the F 1 offspring 
'l''°f.crosses l:>etween ~ranslocatlons involving the same two chromo­
~omo;!'~·tlie,.tt'anslocatlons behi1:v~d differently when comp:ired with 
/bar1ej>'. and. Zea ihays translocatfons-;. l.'e., quadrivalents occurred 
";'in II niu~h nigher 'fr!',quency In ~icia faba. Only when the break.a 

!. 
.. e.~.e. In. the sam. e arm·tn both c•hromosomes, and then In rather 
·~lose proximity, were six bivalents formed. (auth) · ., 

~ • ,' h. '<f ._ • • . : • · ' ' I 

,J.5'19z ·· n'YNAMics oF Mitoiic AiitRRAT!oNs iNnucEn IN 
·i·HE WHITE RAT BY A SINGLE DOSE OF 800 R. Anastaslu, Gh.; 

" Cillevlcl, o. "l\tch. Roum. Patho!. Exp. Microbiol.; 29: No, 1-2, 
'\,~1-9(1970), ,,· ... ,··,.,,; ... -... • .. -~~~ • ' >,' .• "' ," 

~ .. ·' With a v'tew to~ studying cell' di vis I.on in the femur bone marrow,· 
i .white·Wlstar rats were exposed to a single dose of l!OO R. The 
.' .ftudy Involved determination of the mitotic Index, mitotic and · . . 
4: :!lhromosomal aberrations and a: 60-diy observation period of the . 
• caryotype, at vuious time intervals. A single 800 n dose Inhibited .J cell division, led to ab13rrant mitoses and multiple chromosomal ' 
~ aberrations such as:• ruptures, translocat!ons, agglutinations, and 
, .. , polyploldy. Starting with the 15th day, however, the natural re- · 
,1 'storing mechanisms lnterferred,, tending to bring the mitotic index 

55194 (70-CNA-641) BlOLOGICAL SIGNIFICANCE OF 
RADIOACTIVE ltELEASES TO THE ENVIRONMENT. Marko, 
A, M, (Atomic Energy of Canada Ltd., Chalk River (Ontario)), 
1970, 12p. (CONF-700564-12). Dep. NTIS (U, S. Sales Only) • 

From tenth annual internatkma! conference of the Canadian Nu­
clear Association;· Toronto, Canada (24 May 1970). 

The biological significance of radioactive releases to the en­
vironment by !he nuclear industry Is discussed. The past record 
of the industry Is mentioned and the significance of natural radio­
activity and biological concentration processes in the human food 
chain is estimated. Radioactive releases from Canadian reactors 
are summarized. (E.R.B.) 

55195 (CONF-710401-, pp 352-64) APPROACH TO PLUTO-
NIUM SURFACE CONTAMINATION LEVELS. Healy, John W. 
(Los Alamos Scientific Lab., N. Mex.). 15 Apr 1971. 

From Rocky flats symposlwn on safety In plutonium handling 
facilities: Golden, Colo. (13 Apr 1971). 

A very brief summary of one attempt to obtain surface contam­
ination levels as based on possible radiation doses to people is 
presented. The models used are crude and require refinement 
both in detail and in study of the individual factors Involved. They 
do however indicate the possfbiltty of more refined study of the 
possible Impact of contamination and they open the door to con­
sideration of very valuable studies of an applied health physics 
nature which will greatly expand understanding of the possible 
problems of control. In particular, it is emphasized that the 
numerical values obtained should be used only as guides to the 
professional in investigating particular cases and In establishing 
limits of sensitivity for routine monitoring. The prospect for de­
riving general contamination limits for use in release of mate­
rials and equipment seems discouraging at the moment because of 
the lack of definition of the many places these materials can go, 
the uses to which they are put, and the quantities so moved. It is 
possible, however, that detailed study of these factors, along with 
the transfer coefficients, could lead to acceptable models for many 
situations which could lead to the development of acceptable stand­
ards. (auth) 

55196 (LA-4558) SURFACE CONTAMINATION: DECISION 
LEVELS, Healy, J. w. (Los Alamos Scientific Lab., N, Mex.), 
Sep 1971. Contract W-7405-eng-36. 115p, Dep. NTIS. 

Levels of contamination are derived for over 180 isotopes for 
the skin and clothing of workers and individuals In the general 
public as based on the National Council on Radiation Protection 
and Measurements (NCRP) recommendations on dose limitation. 
These levels consider the dose 'to the skin, th.,e possible inhalation 
or ingestion of the deposited material, and possible absorption 
through the skin. Estimates of the levels for transfer to the home 
are based on these mechanisms plus direct external radiation and 
resuspension using plausible transfer coefficients. The relation 
of these transfer levels to transfers to other areas Is discussed. 
Readings on several of the more common types of instruments 
used to measure surface contamination are then derived. Appen­
dices' to provide background data on specific subjects include 
Appendix A, The Skin; Appendix B, Beta Dose to The Skin; and 
Appendix C, Resuspensle01. All derived values for the decision 
levels for individual isotopes are given In Appendix D. (auth) 

!\. In the normal range; to eliminate· aberrant mitoses and cbromo-
? soma! aberrat}o~s:, 1.Ro1!1.·. ScL Abstr.) ":;;A,,, .. ;'' -~'"-' ,,. ',(, 55197 DETERMINATION OF 

231
Pu AND ENRICHED URANIUM 

!i ,;.;,'.;-,,., ;_~1.,., , 1 -,'·'il·:.'~"'"'1'··~;·; ·~····t'·'-<' 1 ,.. .,.~ MINTMHEUR!NEINTHEIRCOMBINEDPRESENCE. Golutvina, 
;.1<'' " .... ··· ·• M· .... •· ·• • ·' .... · •• ;Stepanov.A.P.;Sadikova,N.M.;Blinov,A.P. Med. i: ~\e~.,h h;: f h~si,~~ ~~,d: 1 s~,f et~'·. :::r ·. ,'/," . , ~ '•:;,~ . Ra1i:~:t~:~ ::~~:·o~~(:~t~::~~~~ ~:t::s~~n~ollrng with nitric 

f~:11e. }er'.~l7s1o0 ld., ~~s. lra,ff .... s. ~49··.:t. 7"254.?.:.o~ .. • .. 50 ~9 •. 6,.4 •. 5. ,4. ~. 6~6. ,' 5~:. 67~ .~s .. ,157.-'•··-.,. acid and hydrogen peroxide, and concentration of Isotopes by pre-
. . and.,, J . .. . . . -- . - ._ .. i:ipitation and subsequent extractloQ. with precipitates of bismuth t ·." · . .., .. ,,, ,., : :.~ "'· , .. .,<.!' • .. , <,;· ; .• ''•'1" ... : ·1 ··: ~.·. • ' ' · ,..,,....,,; •,' • phosphate (239Pu) and lantaii fluoride (enriched uranium) le pro-
:J, 55193 ·:· .. HEALTH PHYSICS ASPECTS OF NUCLEAR FACJI,ITYi . ' posed. IJi conclusion, mixing Of precipitates with a fluorescent 1' 
\ ·SITING •• :VOLUME Ill. ''4'roceedings of the Fifth Annual Health .>· ·. compound and measurement of their radioactivity In a layer of 
p;; Physidi(Society Midyear ToplcalSymposium, ldal<o Falls, ldah~, ''.. '· hard sclnt!llator are done, The e!ficacy of registration of alpha~ 

~
. November S-6, 1970. '..Voilleque, P:iul G.;'Ee.ldwtn, Burton n. ' ;..:(' · purticles' comprises 90 tp 95%. (auth), , , · • , , 

, (comps.) • ..:. Idaho Falls, Idaho; Burton R. Brtldwin, Publications '">i ';.. ' , • • , 11 , • '_, , •• ' . , • · 
, Ch:Urmen (19'71) •. 256p,. (CONF'.',701106-(Vol,3))." .' . .;, 'I'~·· · . ti5198 . . MISUSE OF THRESHC?LD LlMIT VALUES. Major'. G • 

. · Sev~:iteen ai'tlcle:;r are·fncluded; ~eparatc abstra~ts were pre- ?: ,,. ·.,(Univ; of Sydney)~.· !1ealth PhyS,;i 2.~: No •. 4 •. ~ll(Oct 1971). •. · 
t Pared fo1· !5• One article on reasons fol" differences 4t calculated· · · .It Is pointed out that Cohen misused the concept of Threshold . 
,f estimates of th<J clc..'\ld dose Was previously lnc~uded in NSA as 25: · Limit Values in his recent publication (Health Phys. 19: 637(1970)). 
l · 8668. 'l'hH remaining article 011 ba.Blc data on hpat dlsslpaticm dov(ll- · ,' Ii. Is hoped that Intended users of this concept would read the , •. 
l ~trea!j fo~,lai:i;e b~~t s?urce~,. wat:I ~ot \n, ac\?pe :or NSA. (l'.C.H.), , , prefaci; of the Amer~c~ Confer.~nce of Governmental ~odustrlal 
~- Far abt:tract11 "cfindfoidual paper9 11eB:' 5454 7, 541-96, 54797, , Hyg!emsts In which it is stated. that these ~mita are mtended 

f 
551.25, 5;,u2, 55188, 55201, 55. 202, !;524l, 55242, 5525.1, 65254• for use !~1. the practice of industr.ial. hygiene .llDd may not be 
55317, ,1;1)~81, ·mid 'stl3i. , , , ... · .:·' used for ~e esta~Hshment of ~tand~~s !or radionuc~ldes in a 

, . .c. . . .. ... , , , ·. ; "'-' ' ·. , i. · I . . natural gas supply . (UK) .~·, ,, ' 

1.. r?c:i,d1o'Uetlv~"c~~jan;;~a1i;,n :~11'cl"Dec?nf,1mir.alio~ ; < .. '. 55199 .·. P~DLIC H1'!ALTH 'ASPECTS OF 1~IFROM THE NU-
ii!'. :; ·:; , ., ... ·t·"·.,·, -,:,:.• .:·:'.'°'"., . . CLEAR/?<)WF.Il!NDUSTRY. Ruasell,Johnl... (Public Health 
~H~~1i!Y M."'Qto nbsh·acts Sf.HS, 54751, 54'!51, !4'l81, 548.?3, 54P4_1J, ·Service, Rockvllle, Md.); Hahn, Paul B; pp 241-51 of Health 
; " ..S491'3,.$51ff. 55118, S8149, 55151, 55154, mu15iJS,q2. Phy.sics Aspects of Nuclear Facility Siting. Vol. I. /Vcilleque, 

--·--- .. ---------a~~.oo. ____ ._. ___ . __ 
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" NU~AR SO~NCE 1'BSTUPs • .!!, ;:·· '~ • ,:.. 'ji'i~'>< 'f.i"'.h,i ~· . 
• ~ .. '*"Yi- ~. ,.,.~ ... JJ~< r-_,, •,..tf ~· f 11;·:;t:,-s 

~; ... ~}~ .... ,t ~~· /'~'f\ t' :.;~ "+.!~ ) .. , . '1~"' .. , 1-~ ,f~-.1· ~ 
'Paul O. (comp~) • .Idaho Falls, Idaho1 BurtQll R. Baldwin. PiibUoa.- "• -ru.•ll!ltted'b.J tlle eourc41 (abscrbed fractio!I>. Tbtlt · . 

Uons ChiLl.rman ,(1971). . I • ' • >,v ·, • i . • . Of. the J,')ltiet Oil decay 11ohe111e data Is eliminated bj URIDg,'ttie • 
. From fifth annual midyear topical symposium on health physics ." ·: decay scheme data In the lCRP formulation. The rf)Jfs~ t'll«i»rt~t\ 
aspects of nuclear facllity 11\ting; Idaho Falls, ldaho (3 Nov 1970). "Q," ie then a function only of the ahEorbed tractton, 'l'he \taf~es ~· 

The production of 12'1 ID nuclear power reactors and Its eubse- o~"Q" are also ahovm. Exc~pt for msn In bone, (hi! l'if!os for alf1>1 
quent environmental releases during fuel reprocessing represent ·radio. nuclides tndl.cnte that the IC.RP renulta ue conscrv·a·iiv.~:l'f.a· ~ . 
a potential long-term public health problem. Because of Its ex- ,. factor ranging from approxlmatelv l to 2. (auth.) ·· .·~ ~ ,;: "f}Jt .-.~ 
tremely long half-life, any discharged 119! le essentially a perm~- . .' •· · :.. •· • ~: · ·,, ' · · . ': .~ .·. <:;e · ~','·,r:~.{·' 
neut contaminant In the biosphere, where It will eventually be . ·.65202 · · · ESTIMATION OF THE RELATIVE INP.AlATION ·,;,;·;\ 

. found as a fraction of total Iodine within a locality and possibly, ..• ,HAZARJ? OF REAC1'08 INVENTOHY RAillONUCLIDE~ ~. \:_1' 
worldwide. This potential problem, ite possible geographical -Otto O •. ;(Lov11lace Foundation fo:r Me<lJcal Education and Bo- ·~· ~ 
scope, and the projected Impact on population exposure are dif- search. Albuquerque, N. Mex,). ContraotAT(.29•1)•1013'.~1 Jili-•A • ~ 
cussed along with data from measurements at nuclear power re-: tll9·33 9,l Health Physics Aspect~ of NUllleJ.r Ji'aoil!ty SltJ.na, ;~ J;. 
actors and a fuel reprocessing plant. A concentration of 0.86% ' Vol. m. ·/VoU!eque, Paul G. (comp.). :Iclulio Falla, l~:t•'lt :t• ~ 
1%9I ln total Iodine produces the dose llmit recommended by the ·~urton R. Baldwin, Publications Chairman (197l). ~.< ·' ll':.;!io.i~.~.$.,. 
FRC for a suitable sample of an e1<P0eed population. The quantity • Froin fifth annual midyear topical sympuslum Oil bftltb peys1c'- ,..• 
of 1231 discharged from operating power reactors was estimated aspecta:of nuclear facil!ty siting; Idaho Falls; Idaho {3 Nov 1970). 1t. 
from measurements of lllr discharges by calculating a t?Sl/1311 ~ " ·,;The rQ}atlve hazard In a nuclear reactor accident from tnhala-'<"! 
butlduq ratio. Thia analysis showed the l?SJ discharge 'from op- · :iaon of radtoactlv~ llen;)sols and vapor1fwu coos!dered on tb•~ · ·-; 
erattng power reactors was negllg!ble. Measurements at a fuel basts of a model of the Inventory of radionuclide a tn a cranium.,_ ··:.-~ 
reprocessing plant indicated that approximately 10% of the total fueled reactor for 1 yr and 5 yrs of sustained operation.' Tb use ' 
mr Inventory tn spent fuel was discharged from the stack during of plutonium fuel Is also discussed. This approach tnvo1'le9 eat!~ · ~ 
the batch dissolution process. The liquid discharge concentra- matlon of the relative probabilities Qf accidental 1"ie1111e ahd ihe, · 1 
tlons were about 2% of the total t2•I inventory. lodlne-129 levels relative probab1llttes of the production of airborne material 'Ot ~.', 

1 
tn deer thyroids taken In the reprocessing plant locality were aoluble o~ Insoluble forms wtth respect~ lung olea,ran.ce:. With·:;),· 
about 40% of levels of FRC guidance for human thyroids. (au th) the latest Information on the fllstrtbutton and eXCN!tlon o~ both .. · • 

soluble and Insoluble forms of the radionuclldes; the JjiologtcaJ · ~lfi 
11olubllity probabilities a,re used to calculate the relative doses. ~ ';; 
of radiation to various organs after IJ\halation eiqiosure. The In:- i · 
ventory model, release probabtlities, solublllty probabil!ttee;·and ·· · 
organ dose calculatlonl! are then combined to provide.the r~lattve. 
organ dose estimates and relative hazard estimates. o1 the· re'~~~ .. ; 

55200 RECAPITULATION OF EFFLUENT RELEASES AND 
RELATED CHANGES IN BACKGROUND RADIATION LEVELS AT 
BROOKHAVEN NATIONAL LABORATORY, AND SOME COM­
PARISONS WITH THOSE ASSOCIATED WITH NUCLEAR POWER 
REACTOR PLANTS. Hull, Andrew P. (Brookhaven National 
Lab., Upton, N. Y.). pp 342-60 of Health Physics Aspects of 
Nuclear Facility Siting. Vol. II. /Vollleque, Paul G. (comp.). 
Idaho Falls, Idaho; Eurton R. Baldwin, Publications Chairman 
(1971). 

From fifth annual midyear topical symposium on health physics 
aspects of nuclear factl!ty siting; Idaho Falls, Idaho (3 Nov 1970). 

Laboratory operations at Brookhaven since Its establlshment In 
1949 have Included the routine release to the environment of gas­
eous, halogen, air particulate, and 311 radioactivity In reactor air 
effluents and of beta-gamma emitters and 3H In low-level liquid 
wastes tn amounts comparable to current releases from power 
reactors. Past and current surveillance data at BNL were evalu­
ated for short and long-term changes In radiation levels attrib­
utable to these operations. Tbe relation between the large amounts 
(4.5 x 106 Cl/yr) of 41 Ar emitted from the lOOm BGRR stack and 
observed downwind radiation levels is indicated and Is used to 
estimate the ground level doses from the smaller amounts of fis­
sion gases emitted from power reactors. The data examined for 
cumulative deposition of long-lived air effluent nuclldes Include 
continuous measurements of extPrnal background radiation levels, 
both on and off site, and measurements of gamma-emitters in soil 
and vegetation and of 90sr and mes in milk from close-in and more 
distant farms. The data examined for the accumulation or uptake 
of radionuclides contained In liquid effluents include the concentra­
tions and amounts of activity discharged Into and released from a 
sanitary waste treatment facility, average concentrations In water 
samples from doMJstream and remote locations, current concen­
trations of radlonuclldes io the stream sediments and vegetation, 
and the current concentrations in samples of water from eleven 
widely separated on-site supply wells. On the basis of these data, 
it is concluded that few changes In background should be apparent, 
even after long-term operation of nuclear power reactors. (autb) 

55201 DETERMINATION OF THE MAXIMUM PERMlSSIELE 
BODY BURDENS USING THE METHODS OF THE MEDICAL IN­
TERNAL RADIATION DOSE (MlRD) COMMITTEE OF THE 
SOCIETY OF NUCLEAR MEDICINE, Schadt, Warren W. 
(Radiologtcal Health Div., Washington, D, C.); Battis!, Lewis. 
pp 590-9 of Health Physics Aspects of Nuclear Facility S!t!ng, 
Vol. III. /Vo!lleque, Paul G. (comp.). Idaho Falls, Idaho; Burton 
R. Baldwin, Publications Chairman (1971). 

From fifth annual midyear topical symposium on health physics 
aspects of nuclear facility siting; Idaho Falls, Idaho (3 Nov 1970). 

Maximum permissible body burdens, "q," for 31 radlonuclldes 
were calculated using the methods of the Medical Internal Radia­
tion Dose (MIRD) Committee of the Society of Nuclear Medicine In 
combination with the methods and biological datl\ of ICRP Publica­
tion 2. For 24 of these radionuclides, the ICRP method Is conser­
vative by a factor ranging from 1.0 for 32P In bone to 2. 7 for S!Mn 
in the pancreas. Seven of the Isotopes considered showed a de­
crease ln tbe MIRO value of "q ." These radionuclldes and their 
ratios of the MIRD "q" to the ICTIP "q" are listed. These ratios 
are dependent upon the decay scheme data and the methods used 
to determine the energy absorbed in the crlttcal organ per unit 

inventory nucl!des. (auth), ,; ·, ,~ .... ~ , · · ' :<\:~if.;. :';,, 

Dosimetry :ncf Mo~~t~ring '!'. · ... '::::'>·~t;:~~~:~;;,~,~'.: 
Refer also to abstracts 54784, 54789; 54987, 55002,.~5006, 56032,, 

and 55152. • ;~ ' ... l :, 

55203 ,.. ,(CEA-N-1"449) HEALTH PHYSICS DEPARTMENT . '~: 
PROGRESS REPORT FROM THE NEUTRON WORKING GROUJ>, i~ 
MARCH 196~DECElltIBER 1970, (Commissariat a l'Energl~. ,, >, 
Atomlque, Fontenay-aux-Rosea (France). Centre ·d'Etude!! Nu-. ,;.; :. 

~~'::~r~~y).J°'; }971. 96p~ 1!11 Fre?ch), Dep, NTIS' ~';~·· .. ~~~~: 
The current program of the Health Physics department DPS~ ,;lU 

(Department de la Protection Sanitaire) on the.problems n.tsed J.P. 
by the exposure of the human body to mixed r(ldlatlona (llj!UtrOn,.,.:"''I' 
gamma radiation) is discussed. The doslmetrlc studies, which ~ 

1
(r' 

were largely carried out In collaboration witli other services··:,· . ··1; 
wtthtn the working group (CRAC) of the DPSR, concern the evalu- ~ .. ~ 
atlDn of Internal doses, sodium activation within the body ;·and suI.'. • 
~ activation r;>f the hair, nails, and clothes. Radiological studies .~ · 
""'re made on the formation of dicentrlc chromosomes~ l~phQ-. <i 
cytes following In vitro exposure of human blood, the hematologica.J 
evolution, LD 50 (30 days), weight loss and the pathology. . 9~ ~el.ty~~ 
mortality tn rats, and the excretion of urinary am.In<> acldii. ,t~ 

eJectrolytes in rats. «Franc~) , ,; · ''~.\ '.r. 'i;r· ~; .. r'· · . t<- '< 

55204 (CONF-710401-, ·PP 267.:79) IN-RESIDENCE ' ALTH:~ 
AND SAFETY SU~PORT IN A 'J'LUTQ.NIUM FACII,}Ty:i«;"'M'otse: £;.c 
J. L.; Marshall, A. L,; Celani, A. M. (Callfornlli-UJ!.l. v.,·lJ.ve:i;::"!"(~ t 
more. Lawrence Radiation.Lab.). 14 Apr 1971. " ~· ":'~, "t.;~ ;/')' 

From Rocky Flats symposium on safetl' in plutonfwµ. ~111r · .• ~ 
facilities; Golde~.yolo. (13 Apr 197~). , >.· .;'l'.;0 'i,., ,..~:.:,,)~} 

Health and Safety TechniclQ\ls (monitors) provide iD-resldellc;e .:•'. 
safety services to the metallurgical research and engineering el-.JJ;. 
fort of the plutonium facility at the Lawrence Radiation. Labora-.~. > 
tory, Livermore. The qualifications of these technicians and ·•, _,; ( 
typical services rendered by them tq the facility; scientU!ec per;,< '"'• 
sonnel, such as, contamination cootrol, waste recovety, moni- r :z..: 
tortng of air sampling equipment, frequent. smear and swtpe· c,,f'· ·, ·. 
samples, radiation surveys, equipment callbratlon, .out-process!Jlg ~ 
of ltquld and solid wastes to control fire and criticality im,ard," .. • 
etc., are described. (auth) . .. · . ..: 1 . .. ~t,,.,,J·''' 

55205 (NY0-2740:.8) ANNUAL REPORT ON RESEARCH . :'. 'l 
PROJECT, (Colum~la Univ., New York. Radiological Research·~··, 
Lab.). 1 Jul 1971, Contract AT(30-l)-2740. 259!>. Dep. · . 
NTIS. . . · ·>. ··: ,;. :' •·fl',;···"· 

Separate abstracts were prepared for the three sectlmls pr(>-· 

aented. (W.H.K.) · \"- '. .;/ 

For abstracts of Individual sections see: 55002, 55206,.and :. , ~ • 
55207. , ' . • . ' 

5520&. (NY0-2740-8, pp 147-219) BIOPHYSICS. (eolumb~:. 
Univ., New York. Radlologtcal Research Lab,), ,.: 
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:;o:i.1 (' ·.;u •-n:i,,_ ;:c) ';l Cl.I· Al( .\NI• COSMOCllEMISTHY. 
\nrnul Proc:rr_""- Ht•nud. (.\1·k.t11:-1:-. r·niv., Fayetteville. Dept. 

,,j C!w1111.-..tn I. :H .lld l'.f·,~1. C\rnlr.t·.·I \T(40-l)-:3:!3S. 2Sp. 

I• "· :-.. !'!~. 
l\··1··! "li1:1nwn·· ..... ,.: t l :--(·.11·!'!1 nn 1•rtgrn :ind age of tllf• l'ie1nent8 1 

n~:1 !, 11 ;;\'•,11·,1~···\111. 11:-.:-1(,11 twill.'-', .1rni 1n.-.tn1mcntatLon :1rc 

pr~·-, 11!1'LI •. \ 11:-1 , ,J ;.:qw1-...: p1tl111>h1·d, Ill pres:-. is appcrnkd. 
I( j ._,_I 

Cosmic Ray Exposure Ages 

503!i ,\!,\SS Sl'ECTHOSCOPIC IU-:SEAHCHES IN NUCLEAH 
l'llYSICS ,\t\ IJ ISOTO!'t·: COS~!Ol.<l(;y_ Hinlenberger, H. (Max­
Pl:mck-lnslitut tuer <'hcrml'. l\L1inz). pp :1-25 of Recf'nt Ocvelop­
mL~nt:.:, in :\l 1s~ Spectrn::-.t·.)py. 1 ng~1ta, h.oreichi (ed.). Baltiniore; 
Umvcrs1t_.,· P:1rk Pre;.;s (l'l70). 

From Hc·l'L'Ot Ueveloprncuts in 111a::-~, spectroscopy conference; 
Kyoto, ,J,q1~n I·' Sep 1%9). 

Mass-speet1·osl·opic l't'S{'arches th:1t ~hould impro\'C the knowl­
eclgl' on thL' cxistenu· ~md prup{·rtivs of nuclidcs 1 as well as on 
nucll'ar rt•aclilJll~, J.r(· l'l'\iC\\1·tl . .:\bss-spcl!troscopic investiga­
tion..; arL ~umma1·i7l·d that sh1nd 1! .\ 1dd new information on the 
compn...;ition ~ind bi~t111T of tl rc·l·strial n1attcr and the evolution 
of rwttkr in thl' .'-'olar :->ystL·111 :rnci i11 tlll' llnivcrse. (\\'.D.~1.J 

503G XE'-:ON pnnrif,r-::.rs l!\ ~!ETEOHITES: .\REVIEW. 
Hl:ynolds •. J. IL (l tll\'. of C.,lit(irni:l, Derkcley). pp 594-607 
of Ikcent Dt.!velopmC'nts i:1 l\1 ,-;1,cctroscopy. /Ogata, Kureichi 
(ed.). B:i.ltimure; T~n1vers11~- P.1rh. Pres;:; (1970). 

F r0111 HL•u•nt clr!velopmt~ut:-: rn rnass ~peetroscopy conference; 
Kyoto, .J:ip:in (d S"p 1%9). 

Sc\ er:il JistincL xv11011 ('()mrnrH nts that have heen identifipd 
in nH_'ll°,Jritcs arl' diSt'\h:-;l·d, .-.LirllllJ... with compon<•nts th:J.t are 
umler~tuod and pr1)cvcding 11) '')1npu1:cnts a!i.n1t \\hkh speuibtion 
only i::; r~nssibk. \tknt1c)n i, !1wuscd L:pnn tht-• more-recent 
rvsulte:;, ,rnd :1u allernp! j-.. nu,!1 t,1 t•ompn•heusin~I.\' discuss 
ttw l'>.lt'nc,,i\t lill'1:11urt' in 'ii .. t~t'!d. 1\\'.D.~l.l 

5037 Il\lll'CFIJ '-0'-:V(lT. \ 1'11.L l\llCLIIWS IN METEOH!TES. 
Shima, 11as:..tb) ('!'·)\-.\·<> 1 'nn .). pp GOR-20 of Heccnt Devclup-
mcr.ts in l\Lb~ Spe( trn~~l ·:iv. 'C1 ·.~JL1, 1-::<H'E'il'hi (ed.). Baltimore; 
lT111n:r::-:1Ly !),1rk Pn (l'J7U). 

l•' com HPcc·nt 1k·\·elopn1cllh 1:1 111.1;-;:-; spl'drnsc..:opy ronference; 
~yoto, ,f.ip:u1 \.., ~l'P l'l!''.:J). 

l'hc ellll\._'l nt1·:1t.•·1; .t l'••,_,,mic-ra.\-proJuccrJ ~1:1l1le uuclides of 
Cr,\·, li, C:1, .1lll: !·. ir;,J l\'.IJ \, :1:..:, 11" ,. nudidt':-i, llli._: and $1).Ju, 
\~{_'r(· d(·tl'n1iilll'd. ill ir·»l it:l '.t r11·1~. l'L1· t 1>:--.n;ic-ra.v-produc(•d 
11K 1n Llw li:l't.dlic \'!i.t ;,. •ii 1·)11H1>!r1tc, \V:l::::. :<bo detected all~r 
it \\·,1s pur1111 d li'. .t lr.wt!()Jl,l~ ,:1"i'-'<Jlut111Jt nwtlH•d. ,\l! till~ above 
dl'llll'ns ""'·:·1· -,i1n1,\1.111l 1 u: L t···.!r:wt··" ft·lm1 iroo metcoritl'S 
!1\- .l \'. l't d:1·11lH"..l llH ll1l,LI. I ht· ('(1!\t:tilllll:1ti(•Jl ll'\ d of K, Ca, 
·1 i, and \- .\a~ Ill .tn nr.lC't' id 11.1. 11. 1, 11.11::. and o.Ol ppM re-
s11cct1\·cJ1: Tht' 1•1.1 ·!lt'1·t:·.q1, 1~·" ,1l 1·:tcll 1·lvmvnt \\:LS p('r-
fr)rrnt·d i 1 ·1i1.-.1~ •lid ',(J\trct· 1nas~ spt•ctrome\t!l'. 
1.\\' I J. \l.1 

5033 ll!STHill! I [(1\ 1 11 '°()'.H: ~ 1.\11!.E :\;\[)LONG-
Ll\.EIJ >..;1:cr .11w:; ['](( J !Ji ! • 1· 1· 1'\ ('I •C,\ll1' HAYS IN THE 
IHO:.i }.1ETJ.:t)J\l l'F CH" , 1·. J11·:•1!1ti1· 1, ~I.: Shi111a, Masako; 
HtJnda, ~.L (liil,.\•l I 11i\.). J•P tJ1";"<iJ (Jl HlCl'nt DeveJopments 
in .\Lt~0:i '-;pl'( t l''J < 1~~.LL1, 1 ...... n-1·wld \erl.). Baltirnorl'; llni-
vu1'.--i1L:; i>.1rk !Jn·. S p: 1/(l) 

Froni Ht·l't nt 1l 1 :'i''''l!Jll1t·11L:c. 1n 11':1s:----. pC'ct! os<'opy ('onferPnct~; 
Kjt)to, ,J;ifl~lll (·"' -..;t~p L:JC'}) .• 

,\J(,--t r,f tlH· .____;111J1l·..; •JJ; ·!(•11t!: ·<·J,Tt (1! l11e l'()smic-ray-producvd 
!lLH:lide.-:; 111 1r1)11 111ctl·l•l'ik:-. :u\ ( l• .. c1: n1arJt• with He, Ne, and Ar. 
Il•1\\'t'\'tT, ihc r1au 11n Lh1· d1:-.ll i'l• t11•n CJ! tiiv 11ucli1ks \Vith ~l mass 
nu111bcr 1k,1r t:ut (Jr th1 ~.1r~L·:, ,111 11 ,1;; n, \',Cr, and !\ln, are 
1n11ch llllln hL·lpti:I in (''->lin'.tl .i;.:, ll~t' p:'('.lllliospheric size and 
t rr,~,i•Jtl ra:t· 1d i!it 1.iv!t·1u·Jt1· 111 il'('. Tilt• results on the distd-
l111tiu11 of ~he 1'•l--1:111genic !ll1l·l1rl1·..; \)f i--::, (::1, Ti, V, Cr, anrl Mn in 
U11· r:rant irh·~, 1 •· 1:,· .u·t tl1''-,( 11l)('d. \\\ .1J.:d.) 

(GENERAL) 
I. A.; Mamyrin, B. A.; Gartmanov, V. N.; Boltenkov, B. S. 
(loffe Inst. of Physics and Tech., Leningrad). pp 652-3 of Recent 
Developments in Mass Spectroscopy. /Ogata, Koreichi (ed.). 
Baltimore; University Park Press (1970). 

From Recent developments in mass spectroscopy conference; 
Kyoto, Japan (8 Sep 1969). 

A very brief description is given of helium isotope analysis of 
air, meteorites, cosmic dust, aluminum, and mineral samples. 
(W.IJ.M.i 

5040 MASS SPECTROGRAPHIC DETERMINATION OF TRACE 
ELEMENTS IN METEORITES. Hintenberger, H.; Berghof, W. 
(Max-Planck-Institut fuer Chemie, Mainz). pp 657-65 of Recent 
Developments in Mass Spectroscopy. /Ogata, Koreichi (ed.). 
Baltimore; University Park Press (1970). 

From Recent developments in mass spectroscopy conference; 
Kyoto, Japan (8 Sep 1969). 

The rare earth elements as well as the heavy elements Re, Os, 
Ir, Pt, Au, Tl, Pb, Bi, Th, and U were determined by spark 
source mass spectroscopy ln the ollv!ne-hypcrsthene chondrltes 
Holbrook arxl Moes and in the enstat!te chondrite Abee. The rare 
earth elements were also measured in sillcate inclusions of the 
iron meteorite El Taco. Compared to the rare earths in ordinary 
chondritcs a strong depletion of europium was found in the El 
Taco inclusions. (auth) 

5041 STABLE CARBON-ISOTOPE RATIOS IN METEORITIC 
ORGANIC MATTER. Flory, D. A. (Manned Spacecraft Center, 
Houston, Tex.). pp 692-9 of Recent Developments in Mass Spec­
troscopy. /Ogata, Koreicbi (ed.). Baltimore; University Park 
Press (1970). 

From Recent developments in mass spectroscopy conference; 
Kyoto, Japan (8 Sep 1969), 

The measurement of stable carbon-Isotope ratios of genuinely 
indigenous carbon-containing matter can shed new light on the 
admixture theory versus tbe successive-metamorphism theory 
of carbonaceous chondrite evolution. Successive metamorphism 
would result in isotope fractionation by preferential vaporization 
as the total carbon content decreases by the volatilization of 
organic carbon and would tend lo produce material with only slight 
Cllfferences (about one percent) in isotopic composition for all 
carbon-containing phases. However, an admixture would retain 
any isotopic content variations in d iscretc phases and would show 
no correlation bet.ween isotopic composition and carbon content. 
For this report, carbon-isotope composition data were obtained 
for the total carbon present, the inorganic carbon fraction, the 
carbonate carbon fraction, and the insoluble organic carbon frac­
tion. The extractable organic carbon fraction was not considered. 
Investigations conducted to determine the nature of the extract­
able organic carbon fraction concluded that the source is terres­
trial contamination. The results of a recent study of the stable 
carbon-isotope composition of the soluble organic carbon in 
Sl'\'cral carbonaceous chondrite meteorites carried out in the 
University of Houston biophysical science laboratories arc also 
consistent with the conclusion of a terrestrial contamination 
source. (auth) 

5042 EXTINCT 12sI, 2"pu, AND SUPERHEAVY ELEMENTS}::: 
IN THE EARLY HISTORY OF THE SOL4.R SYSTEM. York, 
Derek (Univ. of Toronto). Comments Earth Sci., Geophys.; 2: 
No. l, 14-2l(Jun-Jul 1971). • 

A brief review is given on the existence of the extinct isotopes 
1291 and 2HPu and their implications for an understanding of the 
early solar system. 30 references. (W.D.M.) 

Stars 

Rcli?r also to abstracts 5198, 52().J, 534.J, and 5482. 

5043 LITHIUM ISOTOPE RATIO INF AND G FIELD STARS. 
Cohen, Judith Gamora. Pasaden~. Calif.; California Inst. of 
Tech. (1971). 220p. University Illicrofilms Order No. 71-
27,095. 

Thesis. 
Tl1eoretical profiles of the resonance line of Li I were computed 

using an absorption coefficient (sum of each of the four compo­
nents1 and a model stellar atmosphere. These profiles were used 
to verify the lithium abundances derived by previous im·estigators 
with Yarious approximations. A study of the feasibility of measur­
ing the• lithium isotope ratio with high-dispersion photographic 

!i039 STl'IJY OF l:i-.1.11 :\!I. llT(ll'IC ,\!JUNDANCE IN spect1a was made, with negative results. Profiles were obtained 
Till·: ,;,\i\!Pi.I·::; \\'!Tll .-;~.I \l.l lli<Lll'A1 CONTENT. Alimova, of ;\6708 A of Li I, l>.6717 A of Ca!, and sometimes "-6710.3 A of, L 

··-· ----·--·~-.... .-p....,_""*.,.'""""""'~'--•..,.,..,._.iij;_....,._~-~-ifi ...... , ,,., ... ...,.t.._w,... -..-~-----·-· '-~ ... ' :..----·"""~""-_,,.,,. .. ,..,.,..J.' 



PHYSICS 

Astrophysics and Cosmology 

Cosmic Roy Exposure l\ges 

9934 1'l llll'il ;\l~';T]{(J\Tll ;\! .~:·t l>ILS \l('; l\L\CK IIYPLft-
Sl!li·\E ('!hJ\!1!1! il<S: LFI·I,., r;-, t>l' 'il<'U' \1\!l HUlL.\ 111\t; 
(;u;11L1n, I'. (I 11·;. •lf (':lii1·.t·:1ia, Ln< :l)-~t·lt·sJ; \\'t..:lhl'rtll, t~. \\'.· 
.1. (;\ \1j 1h· . ..-... !{f'::-,., :c: .'\.u. ;'. 1 1 ,'"'.;··.•l-.··. 1 ~ll! l>'-·c l'.J7~). 

\\.!· .:, 1· 't \ Ll: :-.::· lL!l:t \\1 J'(' 111,··1 .,:1 '•I l11r l,; :,\Jll'r~tlH'iH· 
~·h1"' '•'> ·1;,·~ud;:1 \1\ \1: k <l1l•~1dr:t, -·. l 1•P J;lll r .tp\l\>.l!'"d 
"' ... ,, l.1·1·11th\'11" ,( ht',\\ll'. ,;;11>-c.":t·d. ·1d !•lll»!ltd. ~•'\\'[';:] 

clt'tl'::\\ :r.l1'l!1'I':--: >I \\\(t 1d th(' !.l:t('L ,. illitd!'lt('S, n1 \ .1.1) :t1:cl 

\':t 1'1'1lllL',\llll, \\l'l"1' ~>1'lJ;tL\[1••i, .llt•l I\! ~·1· '\ll;tl\-'"'< ~ '.\t'I :1t'l'­

[,•1'Hll-.l. \\.l1(1L -1·,1ck d:1Ll :·l)r 1)lic-;e1".('d l1l:i.c!-.. h\1wr:--t:1l'll;. Lill..; 

,.1:1!1•\ 'l\t•·l C\\ltlun l'XPt'l'ltlH"ll'tl l'lT11J"l 1<1 1 l;l' l :-) 1 (1 ;_(i i11'-

\t' 11· '· uchrn;1 dPlined li.v otlwr d10n1intt";, .\lthough bl:tck ·'linds'· 
p\,11 11•1l 11111lnrn1\\ t~1 thP lelt ol tlh· i:c:"t hrnn, thi~~ IH'h-1\·1()1· \\':l~ 

. tl~~n --,hrn\tl Li:. uni:;;h<wkcd L11ds. l"lw1·rtort' '.lw to1:d-rnc\. d:t!a did 
11111 l'V\t>.il :tny signilic:1nt :--,hocl\ 1i1· l't'lw.1trn:...; < llcct<-:. Th,, rli'.Jlsit\· 

SL'p:1r.tlt'-"• particul:irlv tho:--e ot (ir 1 ;:1111, <:('1•·1r!L'ri ·-q~!l:l\(' llltly 
fn11n thL' 1.:i-h.y. isoclll'lll1. \ltht1U:..',!1 t1Jt•1r li~Hb/p,,~r r:t11os \':1ricd 
from l\.:J to l.l, thpir 87 Sr. ~"Sr r:tt111s \'-l'l'C' thP ~~;\Jlll' .1•. that ol tl1e 
tot.ii mt·~( 1lritc to \\iil1rn n.lHJ~. This -,1mil.1rlt\· 1·l':--adtt·d ltl :l 
ne:irh· lin1·1/.01lt:1l r\istr·1butio11 of pdlnt.-.: on .1 ~r 1'volution di:1gr:11n. 
To .i les~,·r t'Xknt, d.1L1 lrom F.1rining1r,n :tho .shm\cd the_, ~::1me 
c_'ffl'ct. It \\;l'"' \'nn(·lud"d th:!I th1'"> lwi1.11.·ior is dne tn p:trti.ti hor110µ;­
<'llizati()1l oi tlH· :--:r 1.c.;otUjl(" ,\Jth1n ·t:t·S(' l\\O nwt••1n 1tL':.; ('l'\' n·­
l't'l11h in 1Li.", lii:-..ton·. Tl\{'.'-'(' dlct in thP 11.it.t pr1•1·ll.ul1'<I ·in\ p1·1·­

c·1se deterrnl1ut1.m d tlli' tilllf' nl ti,. 1'\·ent. t 1u:liJ 

9935 Jll(;IJ-·\:-CG\'L,\H-HE-;< !Ll'TI<>N ,'.~THO!'HY:ilCt\L 
1 lI~~EH\ :\TIO\S 1· Hl )\l ~P\CE. lk· .J q_o;r·r, C. 1:\:--,trri11o?n1o_·:il 
Inst., 1·tre(·ht). F:trlh I·~xt1 :i.tprr. :--vi.; 1: t\o. 8, :~1'.1,-.)il(Nov 

l '.J71 ). 

ThP .c..;:.·mpns1urn h1·ld :1t ~ 1 ·:1ttl1• in ,f\i1H..> :171 \\:1s .. ·nn\-('/l!'d to 
l'l'\'H.'\'.' and comp:1n· ;1r•·>~1·11t-d.1y P"'~ -;t111:1t1e:~ of hl~'.h .•nj...:,11lar 

''l':-:;olution 11!1st·1·\:1t1,·t1s 1 11 l.'lt' LTlr :-,lu l1o1li11 ~. f1·or·1 tl·c 1~r()u11d, 
fron1 b.!ll(Jl>tl'-i, ,rnr! 11·01n ~.p.1l·l'; :!1~1~ ~.1 ti.1Y•' a Jlf'(''.·1<·1.\· ·1! 'fuh1r1· 

prOJl:ct:--;, 1loth t'.1L' :t~n·e{i -1:ws ;md th1~" ~t11l 111 1111· pLi11nin~ 
Sl:ISC'. ( \\'. D. '.\1.J 

9936 XF!\(J'.\: in:co;m t>F F'<Tf';('T H.\llf()·\CTlVITIFS TI\ 
THE Ei\HT!L !1oulos, ~1rr7et ~.; ~l:rnu<·L Oliver K. il'niv, ,,f 
}.1issouri. Holla) ~·c:ien('1•; 1-.;: >:o •. j.()}(i. 1334-(l('.~-i Dec 1U71 l. 

:\naly·ses of .\Crl()t1 fnJ111 '.\l'll .~·1--; rich in L':Lr!J11n il1•1'\ide 1·ev(•al 
a Ltr;_:,l' 1._>\:cc:-;s r)f radi()gcnic '.-l'l10n-1:2'.• fron1 tli1· ch l':IV IJ! l'Xtincl 

iodillr -1~~). Srnallcr r''-.Ct•s-;c:--; 1.llc-:, rY<"d iti the llc:nv :-.t·n11n isotopes 
are fr(•])l fissi,rn. J'l11·sr· J'(•-..;11!~-; pLtt·1· llarr\J\\' lirrnts rin :tll\' ;_q_;'' 
difforc'r.cc \H"L\\"('l'n the Earth :llld t:ll· 1,i(!t '.;t nwU·l11"Jtc~. l'lH' oc­

curn·!JCC ,.f (.\.l'c'-.:~.; 1-.1d11""~l·ni(· .\t'r;.111-J:.:•1 in \\cll ,1-2..1--; :dso :;ul',;..i:ests 
that .rny qu;_111t1t.'lti\·t' d1·~;:1::isik-'. 1 1t 1·".1st111;.:, ·'olirl 111a\c]·uls !1J form 
tbl' atrnosp:;cn 111u:~t ha",. !1~ vn !·:in t.-d \:\ ,l \ 1 1·v l':lrl. j)( riod 1 Jt 

thL Lu·th':-; hl:-.tnr'., .tppr(;.xinJ;i,lc·!. "!«1· 1ir;~t lU ·.'l'ars. \ltt'rn:l­
ti'.'elv, ·.his ob'.-'.· nalinn i.-; cor-::-..;i~-Ll'llT "1.·111! ,1 111r•1kl (•I ttlL' L:1rth':; 

CCJntinuou-;, 1".ll sr![l i11co1npll'I(, d. :;:h:-;:nl.!, ...:i1H't• it.--: till\\ 111 f1,1·­

mation (;_ill!h) 

9937 JSll !'< d'JC CO~ll'O~lTI< >'..;OF !.lL\l'l'LlJ JlFLll'~l 
Al\ll '\HI\[\(' \lUl<Jt\ \C:l "l" Lll<1'\!1!\lfl'C, Srin1v,.,.,1n, l1.; 
M:rnuel, O. l(. !l n1v. of 1\lt:-:>.::iuur1, l\.1)lb). l'..irth PL111L.t. :-:il·i. 
Lett.; 12: :\<:. :1, ~~2-t)(:\'(JV 1~111;. 

I hv co\ar1:11:1'E' .i\J:"l'J'\'"d in ~h· i-',.,tojnl' ('!•Jllpt);--;1Linn of pl'i­

mtil'('.i~tl Ill', '\t', .rnd ,\1· 111 {·.1rl1(1IJ.1t'('OU.'-> c:h<indritc~ c.rn bt' cx­
plai]tL·d ,,1~ t!H i<1...::1c.· 11f ~1n~pll· ·:u ,_--:-1:t·:•( rirk:·t 11·:1(''.H'll:tll•>!l. 

ia .ttii 

9938 Xe\'\[) Er \!\\l.Ycl·:, OF C>!LW\rF l'-<'l.l c;!(>Xc; 
FJHX\I T!Hi!\ .\TFTF(i!UTF--... Jl,(1~;·.1rd. [1. ll." ll11twkl'. I. C: 
TI1 rnett. P . \\- .. ~sc1·l111rr,. (; 1C,iJ1forn ::~.t. o1 Tech 
P::>adL·n:1). (;1 ... 1~hirn. (:osm1, .. ·!111it. \(·t.i: :\1J l~. J2:Jl -,J-l 
l!Hcc 1971) 

l hl' ::\c anU Kr (.'1Jllll'lilS r1f .-.;ilic:lll' 1nclU>J•lll~: t1·n:11 th1 '.run 
tnl'tl'nritvs Copupo, !·«1u1· C(l!'tlt'~·-.;, Lim~ l 1inc l~i\(T, \\·, eL-
l'~'(J(1 .·-L1tion, ;~n 1 I \\1,.idl,~11(• ~:\ >:t .: t•1 ttJ, ) : 1 ]11·i 11• 

~110111~ g, \\.1· ·~J a:-1 L'1i111par:dd(' !(1 t'h•·nrlr1·i\· \:dLit·--;. 

The :--.;(1tn]llL' C()t1,f,:).c.;ition~ -l:(i'.'. :rapf1ttl )-2.'.lS ,1 JH1\!1 l nqnc!riti'-' 
com1,,,--;jti(<J\ (•:•Jtlll11.111t ir !11nt :~i\.t'l'J .11w :ltn:(1·~ph,·rlC' conq1n~i­

t11Jn \.!1Hr1in:ir.t i11 I irn~,,1,rl1 !. i.l'~,t-' :-:palht1•1n t'lll·Ct . ...: ( 11(,·,f' 

\11' :--~( lo at(Jlj ..',) cWl'~;r in\\{'\ i,l'l'1•() St:ttion :wd 
Fot.i· Ctlt'tt(·J'', :·l:t '.lati1111 :--.;,. :rnd l~r ,L:p, t'lt in\\ (. !,., r1HJ 
diift·!' fJ()Jll !1·1, 1' f"1•1JUl'll'li 1(1)' -itu•: I~ •'!!'111itc.c; \ IT-:lll.l\\.';t,~; 

(GENERAL) 
1.f l i:l r-aturL' d·lt:l shows that svsterr~atic \·ariations :llso exist 
:u~1on\~ stnllL' LtJt'lPnntc spJliation ::pcr·tra \\ hit'h r:an l)v ·1u:dit:i­
ti\·vJ1,· 1·ndl'r:-;t<1nd in lL"l'rnL; of t:1rgct cl»nH'nt ai;und:lllC(; and 
~;11it lrli!1~ \ ari:1tir1ns. \·c1--,· largL' 'l('lltron capt: .. lrl' \!Teets Cln Dr 
,llll! I •.wcur 1n ~f'Ver:tl niv:.curitl'S 1 ·Kr ·~-.:.r 'f..:r l>J0.':2/.'1 > 
Jo·J :1t1i111s1µ; i11 Linwood). Th(• 1 r:r/ ~h.r; 0 ~.~ ~·atios from 
llt''dl'Oll ,',lptur" rm J)i· for L1n\'.f"1d ,ind c('p::cpo ar1· d~;.:tinct 
\1" 1 lm '.hat J,n.nd in 8lilIH' 1nv:t·uriw.'i .. \li ;;·unpll's h.t\e pro­
nounl'E'd 'Xl' t>.\CcS~1'.o...; r:i tu :-Jo 111' atnm:, ;.O which apparently 
rndic :tl· oiiffvri'llCcs in t1Jr1··1·tti 1 Jt1 '.itncs !rum chont..lrit•.!S of less 
th 1n alinut 10 \T~ ho'-'l'\t·t·, thl· Ptl' l'ilCC' 11t tr:qipLd i;~Xc in 
~lllC':tlt :~··'.hie!., '.\•!l'C l'lll'los1·d in mciltl'n i:' -:\i :md cool 0 d slowly 
p1'1J\<' !hat tl11", \\l~l'P not 1"T1tl1·c·l'.' 11'.1~;.r;.1...;'..;c<I; thus, ~nmc of !he 

\:l' 1'\l't' .;,--; mav also l1l' tt-.q:p,·(l. \n di;:-;l·1·r:1il1le fission X•...: 

\\as (1h:c;<'l'\'L J. Llllth} 

9939 PHO!Jl'C"Tl0N Ii\TE OF ~ 8 :\1 Fl\0111 Ti\HGT:T ELE-
.\1!·::\TS IN THE BI\l.'DI·Hlll· !~! f'JIOl\"DT\ITE, Cressy. Philip ,J 

,Ir. (Goddard Spocr> Flight Center. Greenbelt, ~!d.), Geochim . 
C'osmoch1m. ,\cto; :;:;, I\o, 12, 1283-9G(fl~c 1971). 

An "'10-g- specimen ut the BrucJcrhcim chrmdrite was subjected 
lo 111agnct ic :ind hea\·y-liquid mii1L·ral ::cpJ.r:ttion procedures, 
rcsultin;; in ~1 number o( cbc111ically distinct samples. These 
:-->am pl cs Wf're analvzed for l'OS111og-e11ic ·' iAl IJy nondestructive 
gamma -~amma co1nc1dence counting. The uhocri;cd ~c:\l specific 
:1ctivitil.'s were eorn1 latcd "'·ith the c!wnlical compo.sition of po­
tential target elcmt~nrn lly a weighted l1._'~1st-sqll:u·es fitting tech­
niqul'. Ttw c:ilcubtetl :~.\l production rat1. s, in dpm rer kilogram 
of taq~1·! dcn1L"nt, ~ire :\l, 11.10-:!_ EH)~ Si, ~15 ± :ll; S, 1:~:3 ± 11; 
i\Ig, ~8 -1 :lO. Pruduction rates from C:1 and ~i + Fe were csti· 
111atC'd to IJc '.!! :rnd ~~.'..! dpr.1/kg:, rc~:p~cti\dv, from sp~dlation 
svstc!ll:ltics. ~Inst lnl'Lcorite c:lac.;:;1·'4 ,--;ho'.\' a distribution o[ 

\-'r.\lJ,-,b '\~cAll..:,,~l·i prirnarily bct\\'t'('n l).~U :lnd 1.10 (excluding 
~,!10l'l-l'xposurc-:1gc l'ffccts). The onlv l-.'l'.Cl'Jllion i.s the L'llcritcs. 
Th<' fi\'t' l'Ucri~l·s \\·ith tiw liigh,st r<'lati\-e :'.·:_.\l actl\·ltics have 
!1nlv ~J. 1'?-:!_ U.U:l ()f tlwii· rcspccti\1· c:ikuLH1..·d acti\·iti1..1 ::. Two 
.\p<illu l:! sample·;, fr\>m rnvan depths of 1.S to 20 cm, h:.ive ap­
pl'f'ximatt·l.v n. 7.;, .1( the :.:;;Al activitiPs calL·td:-itPd for their chcmi­
l':d L'!imposrtionc;. ,\depletion in :!D.\l in lun.ar samples shielded 
lrom .c;ol:u radiation is in accr'rd \\'ith ~t r·cUuccJ cosmic-r~1y 
flu:-.. near the Earth's orbit, rl'lative to lhat cx1wriPnce bv most 
n1etcorit.>.:-J. The :'.'1:\l dcplvtiun in tltc ('Ucritcs sug~csts that they 
:-;pent :1 gr<'akr proportion of their orhiU.l pr_•1·iods near l AL 
t!1:ui l1ave must metl'orill';-;. The simiLtritv in rPlati\'c ~G_\l con­

lt1nts of the lunar s.:unplc~ :J.nd thl· l'llci·ilL~S may no~ lJc a eoinci­
dt'IWc. l:lllthJ 

Stars 

!Ider also to abstracts !1()69, 10186, ror,oo. and Jl()J.1. 

9940 STELLAR EVOLUTION AND \'AlllABLE STARS. 
!'Pnny, A. J.; Powell,:\. L. T. (Hoy:1l Greenwich Observatory, 
Ih1Lhom, Eng.). Earth Lxtraterr. Sci.; 1: No. 8, 229-H(Xov 
197 l ). 

o:ummorics of the lectures given at the :.:ATO Advanced Study 
111st1lut" on Stellar Evolution and Variable St.<l·~ held at Ofir, 
Pnrtag:ll in 1970 arc giv~n. (authl 

9941 POPl~L,\TION OF HEL!U:Od TIUPLET ST,\ TES 1;.; 
(;,\:,Elll'S 1\El1UL\E. Urake, G, W. F, (Univ. of Windsor, 
llnl.); Hobbins, I\.!\. ,\strophys. J,; 171: No, 1, 55-61(1 Jan 
I !17 ~). 

SPveral authors havp found that in p!anetan· nebul:le th<' popula­
tinn of h<·lium atoms in the metastable ls2s 3S state calculated bv 
halanl'tn~ thl' th~?orctical rates of forrn:Ltion and dC'structior. is orle 
Pr hYo ()rders of mag-nitudL· greater than that df'llLI<:cd from mea­
sured int<~nsitv ratios. The problcn1 \\-~ls rcPxanLiDcd, using Jp­
dated .ltornic: data and includin~ additional tri~)lct-dcpopulation 
mechanisms. ()ut of 11 objects studil'd, nine sho\\L·d reasonable 
agrl•t·mpnt between the two methods nf deriving the triplet popula­
tions. It \\'a& found that in soni.e case:::~ Jo._.pvpulation of the ::? 3S 
st~ltP via the~ ~P 1 -1 1S0 transition mav be signific.'.lnt. The re­
rn:u11in1~ discrepancips arc n~ longer suffic:ivnt to require extinc­
t]( 11 nf ld.~:30 :\ phPtons llpon l)UH g1_·ains, as hJ.S rn•YiO~~;:;l\· been 
.:"ll~'-~•'Sted .. \comparison of the µn::c:('nt l'L'~uits 'nth r3.di:J.t:n.'­
transfcr "alct:lations ~;uggcstf:: that the i\at~t l'~:Lv hr ~r.te1-rretc-':l 
in kt'ms o! a ''sp.'.l.<'L' fil!ing'' fat't1>r dl':--:er:1nrn . .-· thP 1..!egTt.'t' cf neb­
ular {'\)Jllienf.ation. (auth} 

9942 l.\l ::iL\L .\HSC•HPT!Ol\ FEATliHE 1:-; THL FAR-
i l TH\\ lflLL r SPECTI!L.,1 UF L\HLY-'i'\"Pl, ,;l'PEJ\GL\XTS. 
\ :.ll«r·hiil, \. h.; l.l·d·\.l·11u,·, lJ. :-i.; \\1._:-t, 1l. h. ',l~.:i--1.d~ird Sp:ice 
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Minerals and Ores 
Rru r also lu a/Jsfract I8·Joio. 

17689 (< 1R'IL-T~I-:l3G:J) ,\VAlL.\flfJ JTY OF '.'\ATUIL\L 
P.I·::-'<ll:HC!·:O> FllH \IOLTE'.\-SA!.T J:lffl·:IJJm HI·:.\CTOHS. llc!l, 
~I. J. (<lak f\id;:c '.\ation'd Lab., T••nn.J. ll t\o\' l'.171. 2Cp. 
Dc'p. NT!~. 

An invest1g·ation has heen made of th{' .1Y:1ilability of, :ind the 
anticipated demand for. materials Pf i1npo1·unce tn thi: :.r:--;nH 
progr:..i..111 . .\T:1terials nmsidered irH.:ludL•d the r·on.stitt1L':1ts ol 
llastelloy-\, ('UOl,int --111. 1·.H·l :-,,1lt. aud m:itcri.tl:-, r•.·1~,1t·vd lnr 

cnnstn1('tirm ;1rn.i ntK-T~1t1n11 (' 111L· 111·nc( ;-,.~1·~'.~ 11lanl. [t i.dt111d 
that tht' \1.orld t'l~~~L·l'\·t :-; lll ~ 1·, ... 'ili11111. :luot'JllL', ~ind \Ji'dllltllt :ti·t; 
hcing· rapidh· depivted h.\ 111111 .'1;~1)1\. 11 s. 1~1d Ut.11 t!1, ·(' r1·.-,t'l .. >t'~ 

('.Ul he C:;'\.)ll'('lt~d tiJ la' •,''-,ll'.J!L-H'd ],> !/it_' 1111 :i ()! !lit' ('t'J1(Ll!'V. \111pk 

rt.:source.s nl hL'L'\·!liLl<ll .it~d ll11<1i·ine :1r1~ .1v:t11.il·I\ td :-:ti:-,t.1in ;i 

larg-e .\1SBH ind:i:-il!',\'. ]q1t 1l•'\'Ll'>]lllH'lll (•l .111 illi!Jt'l•\"r•d IJ'iCl!J\'~ 
teclmolo~y \'. il! h: req1111"·d t(i m:iJ,_\.._ lfll'i1· l'l'1 <'\l'l'\' 1To11.)111w.tl 
Ort· from \\'hiclt l 11,)ri.1 1·- n q·1u•L1Li1· Jnr ~ 11, !L \\·ill h~ ,n·.,il ildc 
into t!1e 1n1ddk Pl t:11._· l\\('lll\-fi1·!-;t c•·ntt11·\. \l'--HH d1·rn·111d- l1ir 

all rn:tteri~d:-., 1,\·iU1 the· pti.~ ~,11il(' l'.\t'1'pti('ll \)f 1,dn1un1 l!SL·ti ii: 
rno<lifiL'•l Il-.i:--tvJlq\·-:\. nrnpi·: \llh' '1 ~1111Jt lt'.!l'IPHI rlf lilt• 

!ll'l'tlict1_'d •xori.J 1!( !L tnd f· 1 r th(· l 1llllh·i-.d 11"' lt:l'l 

eye!~ cn.-.;t \\':;.--.; lound tP 1·cl.!t1\ ,·h· in:-i•·tLi1i\·L· ''1 l 1• p1·il'l' 

of r:1w 1n:1te1·i:tl~; .in i11('t'!':1~· i11 liit· ( n:~t 11! ·Ti• ·I' tn ten 
ti1r1cs it.s lll't'SL'!1! ·•'\"Ci, (lt' ,lll 111t_'l'l';bl :11 !Ill i'~'i1 l' I![ ,l)j !.! 'Jt' 

H.1~~t1_'lioy-·; to thrL'l' timL·.-; r·:,.1r ;it'l'::"iL'tll ~1\·('I.-, \(•1.i1J lT1• 1(·1.i· 

tliL' tu vi c_\, It· t'o .1 t)\' 11.] 1n' ! ,-,\\'ii 1 111tt] 1 

17690 llL''\il "i I\ ,[.!!.\I.I.\'~ ~,•1H:lll:J!C. J"EIWl!lJHY. 
Cuni. >::1z. F:1erg . .:-.11,~·I.," ·LI' .. ; 17: 0:c:. 111 • . ;±-(, lq";"I). \In 
!Ll,an). 

\ !'L'\'it \\of !he LlJto.::;t .1r tni.1!'1 dr·i1n 
inl]r>rt:11n l,r ::il 1 ,i;1 1n·c11, ;1,r .d Lhl :-.:,,1: 

('(J\'1 ·: ·d J J1 .\·I "I I :1; i:l '" 

. 1 · J. l 1 r !l l \. l '--; ' I' t ':~ < !1 : .i . 

I ,l \,~Ill 

17691 l"!l.\\ll·~r l'l>'\ l"El\T <I· T!!T·: <>CF\~' l" ITl'I· ·: 
\l.·1~·TLE. \urnt~ntn,, •. Hyndrn:1n, I{. !J. (]l ilibll ;w l fl'\., 

!L1Lfax, .:\u\~a ")ct)ti::f. ~db Pl:u.t t. .-, 1. f,, \'., ', '· !, 
,,/:~-·'"'-HlJec !'.l/]l, 

Fi~ . ..:.1on tr·,cJ.. 1\1·tL·r111inati,~ i·- 11! IJot! tfw ".1~·1h' r ,,·k \ •'11)( n1~ ind 
t}ll' di.~tnlJul;on •11 111.1:1~u1" 1 ·1 lll\il\ iclu.!l ,J, 1 .\L'l lll:l<i(' •J:J 

l\\'t'Jlf\' "L'l"p(·(,TilJL1· 1.I ul~1 .!]11. 1:il· 1'•1• ;.,. "Ill 1!1f' \li1 - \1] 1:1•~(' l~!I ·:(' 

d ;;:,~~< \}lw~--:1)1: •.;,,,,tJ'.1"Cl'.-i<'I l'l'I 1(:1:, ,. i.'1·;1( 'Ill\' /.•llt'I. Tl1f' 

l'·•t"l:s :in· •:-r>l::...:f 1
: t,) t't']Jl'( -,·n1 ll'•i" l tlllt 111,•r. 'lL1:1ll( 

·11·,tc1'1:d. '.l1uJ, l'')('· ur,1111u111i·1:.11't'i11 d!1J'i"," 11'\' ~ Jro111 1 1.1·1 

~.1 11.~\i pp\1, •'l]l ('1 '1J'!· !ht· -.uiJ--:( '!lH·'lt 1·~f'C-: 111 "l"I r ••. •:111 

• I -..: I~ i 1 -.; l' rp;_' ~11 i: I : : r ! 

l lJllCPlitr,r'. , '" • 11 ' 

l'.l.t', 1),1' c 1 i11~lJ\1·;l!·d Ill till [1· • :lll' tl· !ll<l'-1 , ti, 'JJ" ,:\tlll i J'., 

h!JIJlL'.~t'll IJ\.'-.. j\ ·1·~11 till'\l'(I I ill lJJj,IJ", 1 !1•})•\ J'()\1' 1t'> 'l p;1.\IJ, 1~1cl 

to -i •""'.Sc:· "'·1' 1 1~.]) t. (H'J:.1·1•·\· ( ! •'rl\'J'll>,1 •l" J1rilt',.ll \ 

i)li, l ',l' 1.- 1'1' I i1 I\ l' i i ·,1 re•(] in L.r.11 1 J1llll \I 1.11 ' f)p.\I • i--; 1 it·i ll'.t l" 
l'lJ'llL' ~l11'lPI 1,' IJ!L\!,r. f-".\\ ·.q'•ll t'!111, 11J ill<'-11.1·:.1c . .,Jl:(ll( .·111:-

rilll•Ji]'..; .--:;.;;.____~t·'--;f.<.... 1•· :1 ,Jt tJw !it11.· 01 I :Ill.· .1li1" l:w~1· t!ll!"llll:r!Jl' 

•,_!.;::.; j1,lrl ('llllc 1 ·nt1·it1 i\- •Ji 11 ]1 · :w\l 111 uii~in:, u~1 

:u1 urner (it :;J.t;.'."11i111 .. l· : r· 1: r· i· 
~u~.;.!,l"-.t 1J1.d 1J:(' ultr 11n.t1 ic· 

'"
1 ,i ·· ('1,'d I'\ 1 1' -t' L'1l11Ct'l11 l' l~ l<>llS 

1l't' ll'1i:L1·!, t. ,,,, din'l·1h ,:;t•rict-

i("' Jl\· t'(' j,i[t•fl 1 '! 1 :11 I\"] \1. 1 .J~.1 \ i f,(I L',.1' ,Ii)'()'--

]l ur:rn11; 1 . :)'.J.1 ,j ·.- r1r 1 11 ·• n .i 111 1 r : ·: ! 11 

'-\·L1di 'f ··! c' 1~·1:-; lw1·11 ]l(j !)ff'\·1,,1_1.- pi~,, !1 11 n'- .lt 

11 ,: it1 Ir;~ (I,~··, 

: te r ul r'rn1:1 

:;1('0.:f"~I !Jli:1n1 \' 1)], l'llil:i'l1J!1'-., ·;u:..!~t·- 1·1 tl i'H •l"l' !'1 ~IP!~•'l' 

m rntl(' ~pl 1t1•J !·1 1 ·i i:'L' ;.i'-.'l. · 1.:io w:1q' 1;·.1.wr: u•1 111 cnn· 

tr.t'~t 1) 111\1 lte:li r·1 1dur ·i,,ll 11: liH' 1n1·1· 1 11 1n .~:tll(lt·. ·1 ht• 

<'qtialit_': ol OC'l' rrli( 'tt~ti c1111J!l('lll ll :.f' it !I')"' t'- 1 •.·J[ 111.t•rt iJ\ tht• 
d 11.t, sine(• the· 1 J!.1] l'l'.: 1 1 ·11r1i11lHCd i:i !!l •lt'r· .. 111(· id.it· 1:~ e.<....tim.11L'd 

tu (J(-' :tbnut P·FLll to !l1:d 11f fJw c0n11~te11t tl <.'t'll I • J11c t·.111 co11.c.;tn1t r 

:1 n:.mll·l th:1t I~ 1~· 1~1 i·~(ltlwrm:ti, J.,\\. \·<'l11(·1t\ 1 1 •11"1.1! l'H'll) l.iy<'r 
at ;1 .c.:h:tllo\\·•·r dv1itlt ll!ll ]' tf~e rl('(''lll:-i ti' ll1 ;· t: { ['tlld•nt•'.Jf--; 

111d 1h:d lias llH -·1111. l.(··1t llux trri1n !Jr·lr•" 1],, '('(' !l!Jt .'HI -hil Id 
·11.tte;e;. L·11cr,L~ HJ\('cli\L' Lt.·.1t ·r 1r1s1cr l .1,\· \Tl')l·it\ l:!\'l'!' 

1:-: ''r)j rc(111ir' rl. di:.;,-f; 1·:1clio.l('i:· (; he:11 pr Jch1c·1H1:1 ,)f Ilic l)l'l':tnL 

pla',2 ('.ill PxpLlin ·~·.r~ l1i.'h Ill' i1 1lows nH· 1c.;111·vLI '11('hin" 1n'nclw~ 
',\Ith d(J\\ t1l'.,(Ji.ng· sl.1 1'- 1 1uth 1 

Radioactiv8 Effluents 

17692 (DOCKET-50201-107) WEST \',\LLEY HEPHOCESS-
11'G PLA1'T. ()uartr!rly Hcport, October l·~Docceml1cr 31, 1971, 
{Nuch:;.11· Fut:! Services, Inc., \'/est \ralley, N. "'{.). 31,J-In1S72. 
9p, Der. NT!~. 

Information is prcsentf'll on analysis of milk from the :«FS farm, 
ttw radioacti\·ity rlischargcd from the plant l:.igoons, the particu­
late mdioacti,·ity dis~hargcd via the plant ,.tack and sun-c1Ilance 
tcste. 1l\Il".G.) 

17693 (\L\~H-1512(fl.-.\) l\OVEH FUEL~i PHOCES~TNG 
F .·\C!LITY. '.\ational l\cartor TC'sting Stat!CJn, ld:iho. Environ­
mPntal ~tatenwnt. (Atomic l·:ncrpy Commjf'.sion, \\-'ashlngton, 
[)_ c· \ .T<in IJi2. 146p. Dl'fJ, ?';TTS, 

l'h1 prnJ1'1·t pl'!'f)OSPd \\ot1lil con'.·dt?t of modify·111g a small portion 
,if !he ('Xl~lllH~ !.Jaho Ch1'n1il'.d Proct•.s.sing Plant ·IC'PPI to store' 
:llld :-;uli.~·t·uut n!lv rf'Claim tbc:1Lk u raniurn frcim t:w Hov(·r fuels. 
It \'.nu Id!,, lo··~tll'd .it tfw Nat11J:1~d Hl':tctDr T(':::tin~ ~talion \t;HTS), 
'-' lilch i.c; s1tu~HHI on a plain in :-·nuth(':L-,h'1·n ldahCJ :ind consists uf 
a ll~it an·:1 cu\vrcd pnmarilv \1.ith Hagcl11·ush and cr:iss. The prin­
cqul wddlif<· residing in thi,~ ~\J'('a consi:-;ts (Jf ;inr-.-:.inf>, ('O_votcs. 
1·:it;lJits, ~rn.t ~mall rod('!lts Ho\ (·r fuel is :.tore· I :It ~'.1e Nuclear 
Hrwl,t t [)l',•'i"nm{'n1 :-elation t~HllS1 t11 t~(·\·ada and contains about 
~c;nn kg nl hig-hl~, ('\l1·icl1l'd u1·:in1un1 1'.i:r1 -l'J that is not be1n;:; 
11tdii·( d it:. !!;-; pr('.St'l1t form. rlw prcJpo.scd opcr:ltion would l'('-
('( J\~·r 111.au1:1m worth $~fi rnillion for ,·cuse at .1n cstim:lll'd ('OSt 
nt -..: l-.J mi I! i(,n t ·pgrading nl tht' cDnLtinmcnt of Uw radionuclidcs 
in thf' ft1o..'J ti\· :;tor:ig-c at a ~rnL;lC' t:i·~'iiit\· dcsign,'rl ~pel'ific:dly to 
i.u11rll(' r:1d1ll:tcth ('material is c·,1n~irfp1·l'd. Em·ir(l!lll!C m:il cos ls 
:ts_:.;e>i_'iatL·d -,•,1th this proJt_'L't \\ill l1c the tcrnpora1"; USt' (•t lt·ss than 
1'11(' .tCJ"(' nt !'l'.Hl'!Ch'd land t.•,ith~n the hrni1Hlarit'S (1r !';HTS Tor an 

indt !inite p1';·1od of timP and tht' i't'lt'asc <>f :-.1natl qu:rntt'it'S nt' 
1:triloacti1.1· li~:-,ion product.sin r tllH't'ntratinns ;;;L'\l'l':tl ord1 1 r.'; nf 

rn:1.~~11iturl( l, ]u\1. l·urn•nt disl·h:u·~-c g·uidC'lincs. Nonrad1naL·"i'1 t• 

C'!ir :nil'ait:> ·.\ill !•c rcll'ast·d tn thL· ('11\'ironmc:it in L'\ltlC'L'lltr:,:ic1ns 
I··~,:-, 1l;an 11 1 of fccJc·ral :md :::tak reg·ulation~;_ !'Iv (;u·ilit•: · .. ill 
tJp ricsi~~:--h'·l lo minirniZL' th(' (!~l:rntities of r:.dio.'.lcti\<' :rnr! nnn:·:.idio­
.tr..:I i\ t' di- ··lnr\-'.,'v:-J rPlcasct1 .. l'hL' antic~ipat(·,_\ lll'nd i:~~ •1, !"l' ~l ~se::;S1..'d 

,i;JI: l1aL1h'1 d :igain:H tt:e cnvirunmcnt~ll and ccuno!ll!l' cu'"il:-1, ~md 
a\·:11!:dill' :Jt1•rnatin'8 consickr('d. 1:\[.C.l;.! 

Radioactivity Transport and 
Monitoring 

17694 iCOO-J462-4l FIL\KTF'-I GEOC!IF.:VJTSTRY !1' CAR-
I\< J\.·\T!··s l 'l'.\G THE FISSIC'0 TJ\.·\CK !\IETIIOO. Technical 
Progress Ht'IXH't. L\Iiller. Donald~:.: Friedman, GC'ra1d ~1. 
! HC'nss .. 1·11'1" Jlolytcchnic fnst .• Troy, 0.~. Y.]. Jan 1972. Con-
1c.1cl .\ 1"'11-1 )-:J.lo~. 12p. llcp. :\T!~. 

1769!1 llESliLTS OF A FOLLOW\TP HAD!ATION SCHVEY 
u:, CU LOH TE!.EVISJON SET,,, SUFFOLK COl:l\TY, NEW 
\l >Ith. llvckcr, Seymour (Suffdk County Dept. of lleo.ith, 
S1111t11tum1, "· Y.). lbdiol. He\J.lth Data Rep.; 12: No. 9, 
.,f;/i-:;(~qJ l~Jll). 

The I . :--.. PuiJ1ic Health bf'r\·icl' 's reg-ubtory stand:ird required 
th:tt teli.:vision reC't·ivers m~rnuLictured aiter Jm1uary 15, 1~711, 

pr1,dU1..'c no radiation cxreedinL;· ,Ill exposure i·ate of tl.5 mIL1:. 
·.tt ~) Cff1 1.·r,,m :mv pl'int on the vxtern:.tL surface of the n;ccin:r. 
Hl'::-Onli..s ol a ~,un·'-'_\ of color television t:>Cts 111anuiac:ur'l·d ~1ft.:r 
thl' t·~kctiYt.' tttt<' c1t' l:ie Public Heaith Sen· ice st:~ndard :::how 
impr\-''-'L'm•.'nt ~n Ll1v reductiun of radiation emission. Tlrnse color 
tck\ l--:inn sd:-> m:u:ufacturcd hd'ore the effectivP date oi the stan­
c!.iru t!ut :1:·e ht.: in~ ~erviced b\· tlll' L1ctnrv-trai11cd tclc\ ision 
:-:crv1t·cmt·t: r•_:\'l':-i.1 no lCVl'l:-~ ol x-1·:tdiatio~1 embs!ons .tbovc 
n:1tur:d h:1l·i-:!2,"round emission~. \\'ith the Ct"JOper~ltion 0f the inde­
pendt·nt tl'k\·1sicn service111:H1 ;rHi the inUi\'idu:ll color television 
:-,L't 0\\ nr l' it :t;JJl•-':ll'S that tl.'.•..' X-L1di~Ltion pruhlcff. in L'OlOr tele­
Vi~J(1 l 1 ·'Cl't\.l'l'~ ",ill he, ~irntiukd. (,tuth1 

17696 \ i ·c u:.1H \1 F"rJj( \!)~ IN ~Ir:T Eill\()LCJGY .\!\[) IIY­
lJIU1L()CY. hr:rgc:', P:tul (:)LlllfdrJ L"niL, C~dif.}. pp 113-26 
pf \"L:cli.: ~r \It_·th,).ls m Ein-itunmcnt.d HL'SCarch. 1\"ogt. James n. 
(L'Li.). C11Lun1oi.,, .\'ID.j Lniv. of ::\-Iissu~ri (l'.l':"l). 

I· rom ~lt~\:t:ng on nuckJr mcthuds in c11\·JronmenLd rese.trch; 
C r)}11mb1,l, :\Iii. (:.:'.J .\ug 1071). 

i 11f~ :;)cctrum ot nucle:1r tL•cfmiqUt~::> has L~t.:n l'Inployccl in 
e~::;.._·:ni...:.dy ;/1(' entire- ::_,pe ... ·tru111 r;r' :..;"-'OilLuJ circubtions nn earth. 
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\ ' 1Ll'\l'.·: !'It'. -;('.\j l 1 J.:.1Jl 1 LHTIF~. -1 l{'. I•,·( 'I\ 1'.l. I.ev1n-
c:1.m, \. (e\~.). fJeoch1n1i1.'a t·t Cn~Ill•l< t 1111w~l :\1. I., 1 .~1n11·-

rnL'nt ~'.. (';1mllridc;r" ~.I .; '.\L1:-:~::\\.·h11~ 1·~t ln:-titut 1!l ''1,ch-

n(1I( 11r, " ( 1n~i). b-;-Jp. ;::_::,_:)O. 1( t •'\l,.-7111111..:-(\ 1.1.::)). 

;·1:ts \·nlu111r-- rnnLd11;. t]w papPrs clc:tllll;..( \\'J'l: th" '~I.\' ,ie.tl :ll'np· 

Prtil·S uf \11•lll11 11 and 1~ ." unplPs :rnd ('l1'\'(•:1 tYlpcr ·11.1·.r:rial.--; 
t2·nrn !hl' :-::11:·;1·\<·;· III cL:f~ (\V.D.:,I.) 

18627 \r;1·:, 1 F .\ !X\:\H .·\MlHTf!l 1:-1n:. !lu,; 1rn, L1:1qu:1t; 
:-:ch:1effer. ( i:i\'lT \.; :'11ttt r, John F. 1:--;Lne l'mv. of t."w York, 
Stony Ur,J(Jk). :->cicncc; I .J: ~f) •• lf12U, -t'.2-... <~o(~'· J.•n '. '.)7:2). 

ll1v crYst~dli/'t:ion a~· ,,i an .\pt11ln 1-1 .l!l\.rthr·:;it, ·cl:, 
1:-:i;J.l,~1. 1·t•I',1!")'f" 1rn111 ti'<- lu1.a:· hu.llL.nrl; \\;L; 11w:!.·~:1 1d :·1 

liv ·L(1'.I - i' !~11 \1J \ r':11· · i'lll' 1 1·1w! 1\ • J1:n:1r, nt: 1 T'111::t 

h~\·t· lJl'l':-1 f1 ri~:rd 111 1'\t' 11rst ::111_1 '.•1 .J1i;: ]11': vi·:tr·>. I t~t· re::=rnlt·~ 
give ~;()fl't· l'l •it·Jll1 i(1 tht :i\·p11::1t··.; 1111' Pr1P1i1;.,, >111:1r c;,Jr-

l:t,•' "'-'.lS .,[(']":;[ti(j l.1n1,, :-.:L~\I, ii :t·:1•n1l \r 1;~ l:'ll.!1Hl1J('('~!LT<'d 

;11 ·h1' t .. rl·· !:l:,· 1]"\ r•i ':.1 .',]," !,ill!!. 

18528 .\PnLI.< l.J 1,1_ '.\:\!\ ~\:\ll!L/.-· \ l'HELi'.TI'.\:\HY 
IH>lll.IJ'ThJ~. ', lt'Th'P; l7:i: \n. ·1/)~ 1 ·1, .)();)-~-.)(~ ,j,tr1 i'.J7'.2). 

>.!!]\;)!•..., ]'1 l 1rn1·d l~""(l'.II rl I \pnll(J I d!\ CllJ1.;J ( t ·11:11·· 

L.:;-.;:il:s .t11d 11: r l'" <.1· 1. 1 \:tr'.•'1\' ('t 1 i·, !Ila!'<': !"!·Lh--i. 

l'f.1' 1,a..___all · :,!·1· t: JJ, .tt 'r :1·.1 L dilf1 r··n: i• .. t ilr)'"· 

. :;L· c·: •'Ini• .d '111111:):-;1: ir1:.:; .:id 1 .. \1 1.:r1·, •I 1!:· 1· i''"-

·:;nfir:·1 ··t: pr .. · I(•' 1·01H:lu .• 1•J!1 , tt L1n.1· J>1 t' 1 t c 111.,1 ;t 

'lt ,.!.ll'~ of t·\::r11 ·· \rdl.il'i(' ~·cw~; tl:.1: .l.'( ri1'!1 .r·. JJ'( :· 

an'; JY' 1:1 -;qJi,::11. l'l~C' 11: ,·t ci.i.·. L'rint.111: .ciJl,:1d·,:1t l l:t ,· 
'.l1'1rt!J --l; lLtL'.ti~f·ll!:i ,d• \'.'ltl. l'l.i.->!•: ,1 \ :ts.1it11.. l'· ( 1·, lllllCh 
:-1c11t r in pl:tL;iuda~-H· .1:.ir· :!ii· mai·t' !'!1, '',,() r·,ic\.: 

1 -rie:-> :,,~ 1 : r•ccit· t'> c·1lJ11111· ·1 L't1n1pd·1, ·1· 

:hi:-; r:H:k ·mu . 1 ii--: • !·0~1: , Ii 

ill :!.•, (' r ,11 

:1 -1>il •;;u~Tl1 , rnm 
I;·, •ll~ ,u, l :1: t t'• · rt gi(1n 

• h.t! t' I 'l !)\':-it 

I t:] I>]" · '/('US. 

~:\\I I' I 1-:S. 

l i'• t11iple~; 11;11 ;1t,0:1i1 r-,1,·; r·, !'_.1 ll• '; !: •rn :~11· \i ,i[:,J 1.-) ~.nc 
--:!Jc,-.\ t•::i' !1:t•lt• :wlt:1 i· I.,, ··l\ •1,1(1j·1 l.l.n :,._, i1:·, cci "':h•i.-;t 

, J...1.:--·1s :tl:.11'1!·: trag"1' i1· '•:ti -..1 •J.t:t'• ! :d,i' · t~!til' ri'l'ks 
·tJ:'.l ;1ur:11 •. trv 1vp1' l1a'ia: ( «:lSflJl ,IOU', »1·1·--; 'Ii ··:.1 .l'l l.--i, \'l~ 1 lile 

in :;1~rL1i..'t' ,lllrl (IJ"fj[LJ! pJ.·,:( .~~ .qJL'- ,,j ~,],,' .1 1Ldl•'\" ll d li~11ll1·, 

1 •t.; ,,, n __ r<'prcs1·!Jt . -ilt "; tl.L L1·;, 1·1; ,r '. r.Ll.'! ;1·1· 1·1-;. TJ.t' 

i:'• ·_1rhi.'t", '.dth rr'~\,!lth ;,!11LJ! .• tlH !~11. k, 1 ,Jll<l·. rlain h_v 
t·.-:( "J.l' •r 1"1:--::td t."P(".->, tt h·a~t U!l' '1 ·.\ hJ('f, ;,:t-~ 1·:-.~1 , !att•ral 

'l~ll ·ir):uJ ,·~·1. l' i,,n ·~-.t' 1·ckl·--: :u,.: :1'1;~ ·I tti~ 11:1.·ri(JJ' uf 

l:J l r1!l~· IJV Lll1.~; h:l< ··:·1 1,.t~. ':t' •,:·t·~t·:1t l :· ,(•c.:til!llal 

j ,[' I ij ~ ~ ' l I 11 i ' 

1LG30 r:rn ~.1r:·TnY, CiEOCHHl;~;11j,1 ·(:.'.·, '.~:n _ilLTWHl1':t\-
t·: r.~ Ll ., .. \H \".l!\LE 1c.:;;;s. t:h.r.1·,.11, n \V.; L1Jr11p:)t,Jn, 
\I/.; r;n·e!J. D. :r.: \'l:irr·. : •. 1,. L\~1',tr·d1.c11 :;:tTi<'n:t! \ 1w/., 

.r:! .. ·rr:tt. ~(;uncf~; 17;- ~;u .. ;n2n, 1-1.~ tl{~ .J.1!1 J:1f~). 

.d· ~ t1np!1' LJ:-:iJ.) 1 i nurl· '._q)\' I :l .ut r:1lh· ·i:'. il:u· 
'.:t·111i(·,d col!l[i•)!>Itirin ~() tht· .\pnllo 1._ ::·-;:1ll, ~ 1·1inl(' !:i:-J,-l-l 

1,11'< r 1.liar1 .!ti\' \t, ,tJ. 1:: 11:~.~al'. 'llt., J11' , 1· th.u; •,1 \t·"ilu 11 
~·aS,ll>" in:tl\'/,·d 1:1~1:· 11r. !;u.ith,i 

18631 
'.lexanrler, !.;. 1'_ .1r.; DaVJs, P. !<.: Ll~"~·1s, ii.. (l.:11'/. of C:ili­
f.Jc~::l, i'..t·r..L'll":J. >A.:11:;1c1:; 170 ~.;(). ·111.:l), 417-1'.I(~'.'_) .J lli 1G72). 

\.n .• g1..' of ;,j ~ IJ.ul J 11 · ·:1·:tr·· \1.·:u ·,IJt:lll'''d fu: .\pqllo 1.-1 
1in:1iL' l.J.-.. -1:1 :>', \r '.\r rLitrng. l'J1L· (it :·nck 1 -1.J:l:-:i, .t 

.. t~alt ln·i ~ti:(· t':·n ,,f H:~r:i(·v iUl!r" i:-;hc:' :tn, r:l r limit 
•1" :t--'.. , ~· 1:1' "111(·. !'!it· !u::;:tlt :]11>'.:' lillir.r~ t~H· 1!, v 1:illi> 

•.L: d ti1< JinlJ: OL<r:, lq-;Jn ,1 ·~1· ti' 1.n·:Ju'io1 1 d t'.it l;:t:;in-~· 

11. l~': !" 1!' !' ' J ' , J ( ' f ( I i' l I ~ . I -

IJ\ , 1 1 ],. l! ,, l\1(··. ,) 

c:tnn(\1 iJ" si•npk 1mp:i.ct i'l(·lt: !:.it: .t!hcr 1~ q~;t t''."'t 11t fr~;~1 ·-,~"'1 • 

1~~1l'''':; ac11·. !l\' 0:-1 tlH ~ .. 1rnJ11. 't' :111 

18G32 ,(T fHilll ~,i-<rJ~( )~j rn :.1 ;\ "''P r, i :-.\~·:-·p·~.1 - \ ~~C{ .. 
··.<.rr: l r.1 '.·\It \~,:1:r.1·: rs.-,- I~:--1,, l ~1·'.'t!··: ... , .. ::.,:-,:--·c~J 
·'· ~.L; ,,'di!:. t 111'-!nJri~; 1 tn'i ( t•:;'r ,) 1: '.li·:. · r' ':i:·'.-. 1 •• '.:inne-

·, .1: >·-~l''!"'.r' 1·~:J: ~;,,_ ·'.(J.:;•J, 'l~)-..,'.~1~·· .r1:1 .-1 ~·.~:. 

LJn.t: ·11·t·l .. :t"l!t ].,~:-,-,J1r U.;t·d:~·-'''! f'..~·:l"'/ ~:llc•.•.:1q 
(::t • ·,t '·· ! t' ·.car.; •1·; l1l>ill :',idi,:n, Ll'J.'{;L.I j ~.·j r·:11::;-

:p !•r.;q111 ·'· :l·1n :r.·~'1· r·I > ~1· .)tll:-1::.:: ~·.-> clr o..;r>.· 

)f 1!1 .\ l'' Ji: J ! 

·: tfiu·; Jar i1.,J1(· 
!ll:i rt' I :". 

1!ut 
• > i! l 1 r' f !:.rn:: r 

:nn 1,t i " r~1,rivt·d 1 • 

1;t•:t! I 

1 eS3'3 ;'.'itL-(;\~HEt'< 1 !dJl~<Tlfl. ·.q: -1T.\PH,LU 
1.-) I:' 1C , .• 

1:' ) 

'l .·t,, h.; I.l! :1t, · :·, J;. Jl. 
!. i r " ~ !. l ) • :--· •, ~ ~ 1 ' ; I .J . .'·; () • : I : ~ 

· (:al rf1, '.'J!::l, 

. ~ i - : ,' ~'. ·, . J ~l :1 

~pJ.lI:~~ion l:n;71~on d:P 't f;·(lm rock cll~n J :J:JJ,J,:..'.J ir.dic:~.::e 
·1 \'.!'ii- ~~hlcld, ,l lvcatirJn durrt:'; mo:st <Jf the Lim __ durini; \', hich the 
:·,~,·1'- ':.;1, {'•i··~;.,-·d io co~:mic r:--,,. :\ krvp':o:1 1

'!'Vp~on e.·~-::o:-:urc age 
.,_,I 1·· 1 ~1c_; is c:llcuL!l':l, ~L:1rJ th' t~.1'> L".t·!l:'.·J:l :1:-;cs o.rc 
L·St:r1'.:l.lt·d. ';.') l~\·idt·nce !or the i:n'::er~:e ·· 1 1 1 r~ ·!ucu from :::~Pu 
nr ! '.\ ·1s r" hlnd. (aLi.thJ 

120:J4 G,\S-llETEXTJC1~J ,\~,IJ f:OS\IJC-'L\Y EXP05UllE 
.\Ci·:.'~ OF Ll"l\AH flOCK 1SJ:J5. p,_·,,!(bt.1\, I·'.:\.; Jiuri.c.:e, J.C.; 
\V·i:.::.serbu·t-~. c;. J. (Califurnia Inst. uf !'t·,·h., !':1s:1den'.l). :Sci­
Pncr'; · 7 J: ~~n. 4020, 42:1-5(~~ Jan 197~). 

l'!.e la.~t b .. \.a flo\v rn thl' lbUlL"; HLll• ::n1·:1 .1:· J\L1rc: I:11~Jriun-:, 
as 11.d 1·1 t d from an 11.\r- ; .\r t·:-.p...;1, r11;·1tt \,;1 :1 :1ln~~iocLi·w 
sep:~r;iti, fr,ini tLt; lun:11· IJa.-:a!t l .-11:-., \ l'Cl!l'J', .. l ::.::1 ± v.\_.:1 >' 10 1 

\·1,:1r:~ .i ~·L .. \!1 ~ 1 .\1·- JJ:\r l :,nc-rirnt"n: •n :1 o:t' r:H~!i;: ~·'.1rnn1c 

~dJ(1\I:~; s~:~:1:fk,1nt Ins~; o! r:ldil· ~ ... ·~1ic : Ar. :1 I \·1.__·Li~ a wctl­
ddii:~ l, t.ig11 tem11PratLirl~ pLlIL':lll in,iic:;,t1. ~a ll1".\C't' ~!.1~e (Jf '.l 
!:.1 1 ; 11,--' '/L<l!'~l. :\ cu;imic-:·av l'XP·'',~:ur_ (1f ~ d) lf)li 

11·:1!·'.; is (~,·tf.>rmi1wd :·ron: ttH· r:~~io) (d_- ~:;i~ll ... , ,·n:~.· '\.i' t'._• L':'!cium. 
i.a·nh) 

18GJ5 
Al~D !--r;IL i:-1S31. ;-·t·hn~·tzlt'r, C. C.; l':1il~''- .:s, John .\.j :'·1v.1, 
D.t\·irl. F.; .'"'chuh!"nil.Hn, ~·hu·'ord: f'ho:); .::.;, llt..::1·::un !:. ((; ; L~:--J 
~p:i.r:e Flight Center, lirccnlJc:lt, l\ld.l. ;-,·;c-:. 'C; !':'5: :·~'-)· :.i~0 • 
4:.:G-01'.'. ., .Jan l '.J7~l. 

~.i:ljnr ::nr:i tract' f'lcment conc('ntr:'.:~on:-; \\'ere dl ie:-mitll'd by 
atomic absorption ,-:pectrnph,ltum(·Lr 1 ·, cc'!or1t-·'et~·.v, .~nd i'·,otrJ~Jc 

diLition u1 .\f){Jllo 1:\ mar(' li,lsalt l. ~ ;,i fr~11n t~u-- Harney lUllc 
an·:t: tr ~CP ('!\'rnent conclntr:aiun.; \\ere nl:·(i dctcrmiTJ.L.i ;:1 
rLc:ioe! _:;L' :wd pyro: ... enc :;t'p:tr,1t( :· !rum fJ:1:·::i..lt l ·JJ::J,J .l::J in :::oil 
1,--;;i:i I ':, 1.1 tt1l' s:in:(' are:i. 1 \\'.D.~1.) 

~.llN l·:ll.\UlG!C .\NP l'E'i !ll)L(lc;:c STUDY (1 !·' 
Ll > ... \H \NOHTltl)SlTJ:. SLllH, 15HS,1S. lf:1r~~r~1vr~s. r:. D.; 
Ilu!l!str·r, L. '. 1Princeton llniv., I\. J.). ~:,_·l(•n.c.·,'; 17.::: ~:o. 

·-tn.)1i, -~,J'.i-:2t2t- ,J.tn El'i'~l. 

;·bt' a·.crth(1~itt• ~licJv 1;; ns,ls contains t:;ubhctfr.~~ pL:c:io-
d;.1~·1 1.'.17 n:ule ~ anorthikJ, l\1.l) p)TOX1~EP.:J: Uiopsil!lC ~-L i.i..:' (·~·~ ~ 

\'.1··iLL;tu1iik, '~J',, enstatit<:.:, 16 1 ~: ierrcsiliu.?) \'.'tth SL:L:;i~Ji · ~L.•.1 ) 

L1rnell.3t' a!ld ;.i;rains of 1~_qh·1·othenl' \2.:::.. ,' \\'Oll.J.~;1011itc • .,· c:'.-
statil!', . J.,J, ferrosilitt·I, ... r:.d tracL·S o~ iL:JL·nit:. 'fi:e r.:·: ··-
ocTur:1 rntcrstitial to, <.rnd as sr:1a1l 1::rain:J l' :;,.k·scJ \';it'.~i:;: t~~~~o­
cla:-;t·. !'!Jl! tc.\turc::> and composit::Jns of t'.1c ':1~::.:c::: :1J':I' '":_:· c r~­

p:it tble 1::1th an origin by l.'.Oncrn:-:::~:!ion 2:-:~! ~: '.·..: .. t'.:ulur:; 1::.·..;·; r'.-: ._l 
!:·la~wd.i::::l_,, L·(;rn a g-::.bbroic ~ir:t,c!:csitl: i.t1 :.· hyr;,-rJ.lut-:-;i:··_'.,;~1 

mag:na in ~l 11 ;;ll-tonic" l'l1\·:rJn1r .. l:r:t. 1.:~~:t:.1 

18G37 rx:,_.\n .'\NOHTi!0:01TY: E-!lG: fEX1TilE, :.H~:F'.1-
\L( :;y. A~:) :\rr.:TA~ IOHPd1C E~sT~JnY. .::".;'s, C_!.ct~;:, ~. 

1Jln)lOf!1cnl ~·:i.rvcy, \Va~hir:~~ton, :O. C.). ··-' (·rn·:...·: l'i':: v . ., 

~1'...'.ll, ·1 ... 2-t~r~:_} .Lin Li-;:::). 

I." :1ar ,m 1 rthc~;ite 1 ~ ! L~ ("Jll:~L>t~1 <.i.1010~« c ltin•!\: 0f .i~>.,rLhitc 

;1 l~1l~1; \1 :-:;:: ~·~~'j 11 

·~~~c:~,1~;u {r:~.t~~~~1::~ ~; 1 ~:~~;.~,l ~ll;;1~. 11 !~~' 1\
1 

~~~'.!~ ~~ ~; :l~~ ~~ r;·
1 
i~i ... ~1~~sii.d ic 

rhe rncL h:i.~; h~td J. Cl)Inpll·:.: IY1CU.r.:l''7'Phic !~i:·~·~n·. ''."::c t:•' t'..12"2 

rel!. r_·:.°' .~t !~,~~St lWO epiSUdCS L'if ~~ht'~lrin3 ikllt.l',\'t>d hv iL!t'l1~'.C' J.:l:J 
ri.HLJ'd y·ccn'.stalltz~Hiun, 1·Psp::cti\ OIL' t··ii.·rn1ll. ( 1· cat'<clastic 
d1 1·11 inatior., ;ind one 1._)r r:1·.HT cpi cf ~.hJ..tter~;.:_.: a:.! fra;;:1H.,n-
. it iun ~ a:llh' 

i(lf,33 \rOLLO lo (;El".:l'E~·'.!C.\L Y-fL\Y FJJ.'ORE~CE:WE 
l·:<l':-'m'.1L':T: PHEL!~Jl~:.\HY ICFTurn .. \dlcr, I. (l.c.!d:Lr<'. 
-'p:t{ 1~ l·i·~~ht Center, l_:T('L·t 1 tPit, ~.rl,.1; T!·umb:~:1, :.; G1..~r~:-d, J.; 
1 ,::I ,Jtt,·r0\. Sc1er:i.cc; i73: \·,J. -~(_'~::;. -~.J'...)-._·~r·.::__; ,;3..i."1 10~.::). 

'-.!tLt.c_ .': ci:ly p:1ct (i;_' l'·ie iI'..:l'."~1 · \,i'l j: L'C: !:.c: - ~·.: •. !Uf'r..:::> 

l't ;:·' ~l1 !11ic:~I t•:;---1,___l'!lll1·J".: ii:· it l" ,-·:c::i.r r;1::.t 
~ti,· ··i;. \ !Jl \',<j_,; l1i~~hh ;. 1.__',___'l' Jti. 

:Ji .l'''•. ,, __ , 
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.\ ~radu3.l fall iE ille 0xtcnt of L'ontaminat1on ,,f P10:-;t (if thl' f<'od 

;;:·,xJucts w1~h 30 ~r :ind 1
n

7C.-:1 was noted in thL' 1wr:od f111rn l '.JI)~ trJ 

l~1 1;8. The 1lf Ltll vt c0ntamrna:10n nf iJtr':tll, t~:::h, p11t.'.110Jc::;, :rnd 
J~'.l,:lt Wlt!l was mur·h 1:1urc Sl~ntt1,·:!11t ;r;,rn 1.ut, 1-. (lJJLtm111a-

L11·;i '.v·rtn :iJsr. I~1 '. 1 1-;~1, ~n c•Jmpan.:;on '"1:!1 tn.it tn J•i 1,1·, t'Il' 1ntci.!-...L· 
<~ :'.lsr b\ ~he i:o! !t~:1tion ul lhf' ,':;ov1et L.·11l·:1 decn':t-.,l ! !J\ :rnri 
:hat uf 13 .ic.s tn· :1ln'••st tlU The level •11 .nt:1ke (.i '.~r 11\ th(· lll'PU-
'.Jticn in l~lti'.i amou1:tcd to alJoul !),,an,! 1!1~11 \JI 1·7c.-, t•i l.~ uf thL' 

perr~11ssible 1nt:1hl' of these 1sotope.s :lcconiing t1, Liw : :J1;q :-.t,uHlard 
of radiation safety. 1auth) 

23182 CONSIDFR:\TION OF STc\BLE iOJJ!NI·: !N THE ENn-
llON~lENT IN THE EL\LL·\TION OF '.II \:\f~IC'I !'EIDlf~~llll.E 
Cll\CENT!\,\ TIO\:; FOH "'I. Tnrlmor .. T.1cob (~ort·fj \qclear 
Heseareh CenI.rc, Y:i.rnP, Israel. Te!-·\viv l'niv •. fsr~Pll. IL1-
diol. Health Data E0p,; 12: No. 12. lill-l·<IDec 1~711. 

:\n increase in the content of 1291 in •!Jc atmosphc~ c dw• tor v­
lease tram nude:.tr fuel rcproeessing plant.::. is 1n·1,d1ctcd, l;._i:_,ed 
on projected fi1~11rcs for the expanbiun •lf the nudear 1ndu:-;t1 \' tu 
the >'Car 2UOtl. It is pointed uut that staLle iodi1w 1s ab(i rl'il'ased 
from nuclear fuel reprocessing plant~. Con.sidcLlliun of the rt'­

lationship bet\\een the concentration of stahic arnl raci1u.1ct1\ 1' iso­
topes in an equilibr:.ited env1ronme11t re\ caled '.Int thL' m:L\.ttlll!nl 

permissible concentration (!\I PC) \·alues for 12 ~I mighr r:ecd n•­
v1sion. A test COP.1put.ation was performed un thl' \1 PC ,.f 129 I in 
atmosphere and the corresponding maximum pern 1 1~:-:d1IL' l)lJrrkn 
in the humW1 thyroid, taking into consideration thP r.J.tt•) Jx_,twt en 
the mass concentration of the radioactin.~ and total i:~\1lopc.-.;. lbta 
on the half-lime equilibrium for 129! via diffcre:it fnud ,·ha1n palh­
wavs to various human tissues were u.scd in the compuLtt1011. It 
waS concluded that, based on the !\UY' \·alue of ti 1o· 11 CL m 2 It.ff 
the nonoccupational population, the 1 ~~1 burden oi tile hu 111an th\Totd 
in the year :!000 could reach a level aboul H-folJ lugiH'r Lil.m tile 
ma.xi murn pcrmi.ssi blc burJen. (C.H. '1 

23183 BO:;'DS OF METHYLENE BLUE TO EHYTlflU:cy·r E~ 
OF UHANff~l MINEHS. No3ek, J. (Inst. nf :-.:ational flpaJth in 
l:ranium Industry. Pribram. Czech.). Cas. Lek. Ccsk.; 1 lll: 
No. 14, 313-16(2 r\pr 1971). (In Czech). 

A stud\' is presented on the progTf't-:.sin• deco!O!'ing nf mrthvlcnP 
blue by the suspension of f'rythrocytes, carri<'d f'Ut 0n urani1nn 
miners. The results of this and of two preceding .studil'S ;;how a 
differcint content of pyridinancdindin11c JeotidP~ in 1hc er~·thr·ocvtc~ 
of uranium miners, as compared \Vi th controlt'. !'Mc rcac;rm is as­
sumed to be the contamination of erythr0c~·tcs by uranium. (NSA 
ofCwchl 

23184 BODY BCRDE~;s OF l37Cc :\NU 40r; rN THE J,\J'ANESE 
POPt.LATI0N. Katsunuma, Jlaruo: Yo,hizawa, Yaouo 1Tokyo 
i·niv.). Kippon lgaku Hoshasen Gakkai Lasshi; 31· No. I, 1-G 
(Apr 1971) 

About 2000 .Tapanrsc were sampled for this studv. llod\· burdens 
of 117Cs and 4°K in thP JapanPsc population wen' m('asun· 1 l with a 
whok-hody counter. Sex nnd age of the Bllbjccts. ra:..ging in agp 
from G to s·; years, were c\·cnly dlstrlhutcd. The suncv look 
2 yrs to complete. The decreasing rate of bodv burrlcns '.'f '"'Cs 
during the 2 yrs was taken into account, and the neccssar: cor­
rection v.ras made. Number of subjects showed in tables ll\' age 
and sex. The rx>tassium concentration was rC'corcfr•d as ~rams of 
potassium per kilogram of lean bod\' mass (LD~ll. The body 
burdens oi mes were expressed as radioactivities per ki lof;ram 
of bodv weight per gram of potassium. Frorn the \'alucs obtained 
in this studv, the i;cnetically significant doses d"li\TH"l by bodv 
burdens of 137Cs and ·1°K to the Japanese population \\'r•rc calcu­
lated as 20.Gl ± 0.50 mRcm/yr and 0.49 " 0.03 mHcm ivr respec­
tively (the valUl'B of August 1967 were used for the calculation of 
the dose). (Jap'.ln) 

231u5 ABSORPTION AND HETE\TION OF COBALT IN AL\N 
BY Wl!OLE-BODY COUKTING. Smith, T.; Edmonds. C. J.; 
Barnaby, C. F (University Coll .. London). Health Phys.; 
22: No. 4. 359-67(Apr 1972). 

Rl'tention of 6°Co given lntra\'enously or orally as cocoC1 1 to 
human subject;:; was measured by whole-body counting for pc riods 
of up to 1018 days. Intravenous 6°Co was retained for long periods, 
as much as 9 to lG'C of the dose being eliminated only with a bio­
Io[;ical h:i.lf-lifc of about 2 yr. The absorption of orally adminis­
tered cccCl~ C:cp2nd~d en Ecvcral factorn, especially on the amount 
cf r.t:"..J:2 cc'!.:.J.lt gi\·cn. O;:ly sr:;, or lc::;3 of a trace dose (containing 
le:·::; t'.o::1 1 ;:3 Co) wa~ absorbed hut th!3 increased to more than 
20.: v:::.~:i Lr;;cr qunniltlcs of r.tabie cr,balt 11.2 rogl were given. 
Ti.o ~.'.1.-0::,c•cl fracticn cf an oral C:or.c we.::; apprcntly retained by 
H:::- ,.~,,101>..! b~)(Iv inn silnifar \vay to sncv Qven intravenuusiy. Re-
5t..:iL:; , { r __ ..,ri'.l.1 count3 over the liv~..,r using :l collim<1.tcd NaI dc-tcc­
tor. i~~dic'1L""li that ~-'co wns concentrated in this orr,:in in exC'css 
of t..:1c avcr:-r.;e \-;hole-hcdy concc·ntration cvf'n in Guhjccts mea-

f:tin"l ~t~( r Jr1r 1n '!:t':' .. _. Th(' r-c~·ilt::: 1:1d;cJ.!('rl tf~ '.ht· :ir;~( u:-it r,r 

'\'r1 nn'f'1·11t in L:1· ]1\·pr \\,i.", '·rl a\f ra~t'. t:.riu~ !1:11 fif·h .,f tht· 
!11tal lin(i1; c11ni1 nr 1:rnth1 

Animals 

?JH::G '· l-

k;1r1: 1\', (;. 1 ;. 1·· 1' 1 Tr.rn~!.: 1 : 1n ,,f \l•:!'~kLt'..t i':.nJi.,t·r:· 'l',l_\ 1 1 
1-.::(·v, Iz(htt'i'· ~·.·,, \,1•1k 1\'1 l~1:r:"'"• :<17(). r~';). :<TL-. 

Ht'....;(·:ircl· 'cc~1: 1 111L;,·...;, 1ricuL 1 11 v:n1d: ar• .lpp:!c;1:ilt· u 1 1r1 .• u~ 

11raJll'!11"' ul n1ar!il1 •'l"lOl'. ind 1•Ct'.ttl',l~r 1: ,. •.Jt·.'--'•..:r1L1·rl. !{c-

L'.\C'h.l:1.:1· :•! i,11J1•i:u_·,;,, u 1J c~1t 1n1c:!l . ...;uh~··:1n1·· 1(' 1,11·11 h·.(Jro-
fd1f!H·, .Ul'i :!~l' t II\ 1rnr:1:.r r.t; !ht• di·i!rilJu!•r · t :1• mwltdl'~ ln 

I!:...'. 111;·~111 d !ll:ll 1!1(' t:i,;~1.l, ,tn•! th" Ll.U!Cl.'°'t':l . ...:1~!\ 1''.' \d ll1itr --,j<j 

1 11 <It 1·n11Jr\·u- {_',•!Ill• •s1t1· rl:l! ,1 • "1 ! Ile 1 ;l'J iuc ·c( ·l1 'J-'.'.. ut ~ t•:1:--, 

:tnd \'~·1•,n,; .tri pr(~· 1111 ·1 l·,111ph~s1s is nl: 1L·1·cJ •ln t):( ::·ar:sp,.Jrt uf 
'.'r 111 \\.ltt r :u1d c1ri.:;un:'.·11'; uf tht.• Hlac:~· .rnd Hcli :--:1'Lt:-;, ar;d t!w 

C!Jl1tt•rn u·I '->r 1n t1:>h in llH.' \tlant1c a!,d :ncJ1a·1 ( '(.'L•:rn·~ ':H;...; 
rdl'rt.'flt't".;) (C lLJ 

231B7 1tT.\-l\.-::;r:r.1 l.i.\'.11\l\-HAY ~l'FCT':• 1\JETHY EX-
PEHL\lJ·:~T> \\I fI! l.:\HGL F:\H\I :\~-.'J\1:\L'.'J. iJ.dJ1lf'nr., Francois; 
H··~~1}'". Jacqul';:;; (;rilll1n. Ci-erard; Tricaucl, Y\'•'.'.'); \1zza, Pierre 
lCnm:nissan:1t ;l l'F11~·rg-i(' ·\torn1que. :-:iaci.iy d'rar~('(') Centre 
l"I<tudes '.\'ucit·.111-t' ''· :\ov 1971. lO:lp. (In Fr\..·nchJ. DqJ, 

>,; rrs (l!. ::l. :-iak~ 'lr1J_v). 
\ survl'y \Vas 111~11L nl tl:1' \·anous t~·1w~ -IJr!ll\ 1·::i.cL:it1nn 

mnn!l~·rs for hn«· Ltrm ~rni1uals rt·fH 1 rtPri ;~1 li>' illPr.l.turl·. :\lon-
1!·1rrn~ laL·ii1t;.·;--; {:l'\•·!,ip1•d tor· sl1L·t·p, ~WITH, ,trid l'att!(' ,u·e dP­

scr:l1~d fr·n:n tf.l' 11•iJnt nf \'Ji·\~ ,,f r;idiatH1i1 d l•· 1 ·tH•n, c11nt:linrne1:t 
rll tiw an!t'Jal~, a'Hl ')!1~uit(l!CS lhf'rl :·or cal1 1,r:1:1 .. :1. Thi· :1r11hkm-.; 
id raulolStllr)p~· rl1--,ir·1i<1tl!Jll in tht' i·r1d'. \\'t 11· ir· 1uj;.,. ~turl11'd 111 

l1: dl'I' ~o try a!\(' ';/l(1\\' tlH• cltangt>s t~1~d \\'oL.Jd :.ll1Tt t 1J" , ~Iii! 1nh 

gcon:ctr\. :;~111;1· •'>:anipi'l':-i g1\·e11 :nL·1 1 J'i(' :01:11~· r:tf'Ld)1·I1'-1m 111 

i:a1rv cattlL'. ,1...,..;1"?.Sr'w!lt in !)H· :',·tuSt'.-> :mil l,n•l'. l 1llrd1•n..., f(d'.l"·"·n/-'. 
thl· admH:1str;t·1111, ,11 1·nr; r:it1· 11f trJ.11s1t (1f dt1 11~~t'"t1•·l l!l'~nlulik 

compound 1D1HaS1):l, :ind t•w 1 :1'l•Tm1nal1(1n '" ~~ll' sHc: <~!uptake 
of radionucl1Ues 11 "! u and :i!('(·1 l.1\ thr· 111tl·rprl'tat1dn ut th' 
scannllq:, (L'Jt:i. 1:iut:1 1 

23188 :Vl H--!(·111 :.1,1n·:~11 ~T OF lTHT.\I'./ lcit>TllPFc, 
IN ·\Nfi\li\L'.-- \'.\'{) \l.\\·. \nr.ual !\t>lXlrt. 19711. (Comrn1~sari:Lt 

a I' Fnerf:;:l'-' :\ tom1qut>. I'0nten:1v-·tux-!{ose3 "F "Jncel. ('p:itre 
<l'Etudcs '.\uclf':1iresl l'.l'i'l. ·:~bi). 1,In F·rf.·nch). [)(,;i. '.'\TI;-.; 
W. S. ~ales nn1y1. l·.lH FF 1'.6:,. 

lnvest1gat1(.i1s on the :n!'la'•1il1...;m < .. f lanthanides ~rnd :t.d1111d1·.~ 
followin~ inlialat1;11t nr 1:itra1nw;cular rn.wct1(1n \l.«''1T carril'd ~1ut 
in rats. D1lft'~·pnct·~> '-\·pre nnt1ceLI l)l't\\'C('J1 23 ~:1>u :.rnJ 2'.l'.lpu <l1s­
tri1;ut1011 m th:>U('S. !'ht' r~1t'talHd1~rn ot 2J:sµ \".:l....; '--'1m1lar to 
that nt ~~3Pa. ::=1·\Tl'al 1:111t!•an1des and actulld{':~ ,11 ·;:tiPlll't' :land 
l \'.ere co1npar•·d both f, r al\·t·r.i:-tr L'lea1anct· .l!if! retnn\al from 
ilnnL·. I'ht• rr·su'.ts •1l)ta11wd \\1th act111Hle.s of a hq.;hcr val1'ncc· 
\\t're gathl'rcd to show th(' s1nui:1ritu..~s and di!!t·renccs •'l d1s­
t1·Jiiut1on as L'olllp.!red w1t11 adrn1Jes of \'alt..•nc•' :) or L Funher 
prCJl.!,l"t.'SS was 111ade rn studies on alveolar ('l,·L1ra11ct' and tile 
k111..._'t1cs obtamed rn Yarwus cxpcrirnental t'clllll~uons \\L'~T :.ina-
11:·.cd. (auth• 

231!39 (HL0-1':lll-5',) 05 zn !:;' BE~Tl!IC l~\.Ef\1 E[)[L\TES 
tlFF THE <JHJ::G(l~ COA~T. Carey, Andrew G, Jr, (Oreg·rn 
~L1t1' l·niv., Curvallis. Dept. uf OcL'"tnography). [1970/. 27;J. 
IJep. :·ar~. 

Hadioecolo~ical studit's of benth1c 1nv•_1 rtelJrak fauna off t·entr3.l 
and norther·n Oregon demonstr.1.tP that 65 Zn ('nu· ring the >:r)ri.he::i.:;t 
!\1c1tic Ocean \'l.:l thP Columbia Hiver is cuncentratf'd b\' tht• sub­
l1ttnral, bathy·al. and aby"sal faun:i.. The :izn \PC1/g ash-free 
drv \1,.tj and specific activ1t_v (µCi 65 Zn/g Zn) in the fauna decreases 
fai'riy regularly wLth distance !rmn the rt\·cr and markedly with 
depth \Vithin th<' first -±00 m. 'l11c maJCff route uf the 1sotopP to 
the fauna appcar.s to be through the tood \\eh, 'TI1e raWol'rology 
of the bcnth1c organisms d1f1ers from that ot the pt~lagic fauna. 
lauthl 

23190 •.HI0-1750-Gll SEASONAL AND AREAL DJSTR!llll­
TJ(J'\:i OF l\ADJONL'C UIJL; 1:-; THE ]\IOTA OF THE cnu:~l!lL\ 
l(f\T!( E5Tl. AHY. Henfrn, \\'illiam C ., Forster, W!lli~m O.; 
Ostcrberµ,. Chari"~ \Oregon State L1n1v ., Corvallb. Dept. of 
Occancgrai:;h\J. ll9G91. ~~p. Dep. NTJS. 

In the ColumlJ1a Hivcr F.stuary eszn was present dunn~ 196·1 
to 19G8 in measurable amounts in all organisms. Beca'Jsi:: of tbe 
easf' with •.•·h1ch it co~ld t)c measured and bl'cause of the biol<1i..;­
ical impori·tq:~r· of z1nc, r,~·zn was studit•d most mtC'ns1vely. 1)thPr 
radionucl1dcq lllt:'.lSUrC'rl at icast nncp in the h10ta \~en"' 1 '<·,., ~;\Ir:, 

,. 
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'.\ucicnr. :.Jndrid). C:::erg. N'ucl. (\!adrid); 15: :-Jo. 73, 431·4 

15ep-uct 19" 1). (In Spanish). 
.-\s a result of a series of system:lttc radioacti\·c prospections 

in the Iberian Cordillera, important radioactive discoveries were 
located. J'he 1:coloizy ot the Sorian zone is described. The pre­
liminar~; geological surveys indicate anon1alies which c:1n reflect 
"possible uranium deposit to the south of these anomalies. 
.J.S.R.) 

Radioactive Effluonrs 
Reier al so io abstrads 2602 7, 27413, 27 JI 9, 2 7480-2 7-182, ~· 1493, 

j;,'~;rJ7, 2751.J, 27515, : .. :7520, and :!1522. 

25553 (DOCKET-50268-26) ~l!D\\'EST FUEL HECO\'EHY 
PLA\T. Draft Detailed Statement on Environm<'ntr.l Consider­
ations Related to Proposed Ope~ation. (Divtsion of Haliiological 
and Environm8ntal Protection (AEC), Washington, D, C.). ~lar 
1972. c6p. Dep, NTIS, 

Environmental considerations related to the proposed issuance 
of an operating license for the Midwest Fuel Hecovcrv Plant are 
discussed. The site, plant, environmental impact of site prepara­
tion and plant construction, environmental impact of plant opera­
tion, prohable adverse effects, short-term uses and long-term 
productivity, commitments of resources, alternatives to proposed 
action and cost -benefit analysis of their environmental effects are 
considered. (~LC .G.) 

25557 PERMISSIBLE ACTIVITY DISCHARGE INTO 
RECEIVING WATERS THROUGH RADIOACTIVE WASTE WATER 
FROM NL'CLEAR POWER PLANTS. Brunner, P. G. Wasser 
Boden; No. 4, 124-6(1971).. (In German), 

Details are given of the future consumpti~n o( electric energy 
and of the future installed electric power from nuclear r;o•.vcr 
plants. Based thereon, the pcrmisstble radioactivity discharge 
per 100 M\\'e into waters is determined to be 1..) Cl/a, except 
T, for a total power of nuclear power plants of 100,000 ~.lWe. 
Considering the capacity of decontamination plants the \'ermlssible 
activity discharge per 100 !\!We can be provisionally cstabl!sned 
to be 1 Ci/a. iINIS) 

Radioactivity Transport and 
Monivoring 
Refer also to abstracts 25501 and 25508. 

25558 (DOCKET-ii0201-112) WEST VALLEY HEPHOCESS-
ING PLANT. Environmental Report No. 11, 2nd Half, 1971. 
(Nuclear Fuel Services, Inc., West Valley, N. Y .). 29 Feb 1972. 
30p. Dcp. KTJS. 

Over 2000 separate analyses of air, water, milk, fish, deer, 
and silt were performed in the G months perwd. Disc11an;es ot 
30Sr from the lagoon system decreased by a factor of 3 compared 
with tbc first half of 1971 and by a factor of U compared to 1970. 
137cs discharg<>s decreased by a factor of 5 compared with the first 
half of 1971. !Ji I, tritium, and 6°Kr were monitored in stack ef­
fluent. Data arc presented in tablcs. (M.C.G.) 

25559 (EGG-1183-1522) ENVIHONME:ITAL RADIATION 
SURVEYS AND SNOW '.YTASS PREDICTIONS FHOM AIHCHAFT. 
Technical Report No. L-1034. Deal, L. J.; Doyle, J. F.; Burson, 
Z. G.; Frltzsche, A. E. (EG and G, Inc., Las Vegas, Nev.), 
25 Jun 1971. 23p. (CONF-710?40-l), Dep. NT!S. 

From seventh internatioru;,i symposium on remote sensmg of 
environment; Ann Arbor, ll·!ich. (17 May 1971). 

An aerial radiation detection and tracking system is described 
and it3 use in recording radiation levels from isotooes in air, 
on the r;round, or in the soil is discussed. Information is included 
on instrumentation and radioisotope dctectabillty. Experiments 
and field tests are described to illustrate the capabilities of the 
system. (J,R.D.) 

255GO (JPR&-fJ5430) TnANSLAT!ONS ON EASTER~< EU­
ROPE. Sclcr.tlilc Affair3 No. 230. T ranalatlon of nrtlcloe on 
En.s~~rn Europ3. 2llp, NTIS. 

Fcur ppcrn arc included in tho tranolnt!on. One paper is in 
t!ic ::cr.-;o of NSA and is concerned with calculat1on oi tho relative 
co::ccniration and mass oi fallout particles in nuclear explosion 
clo;idJ. (J.11.D.) 

2::::~'1 (L'.-1371) E:NIHONllrENTAL l\IONITOR!rm IN THE 
V!CJ:<ITY 0"' THE LO:> ,\LAl1lOS SCIENTIFIC LADOrtATORY, 
JANU,\RY THROUGH Jm>E 1971. Herceg, Jooeph E. (comp.) 

(Los Alamos ,.;cientific Lob .. ~.;,Jex.) .. Jaro 1072. Contract W-
7405-eng-.16. 44p. Dep. :">;TJ:c . 

A description IS given of the f'nv1ronmentai mvmtoring prrigram 
rn effect at tbe t'ni\'(TSii.i.· of California Lus Alamr.:s Scienttflc 
Laboratory riur:ng the Lr:)t half oi calenoar vear 1 ~J71. Results of 
proi~rci.rns dP·,igne 1J 10 :1~·mit(:r ~adiat1011 lrvels ir. tae Laboraton· 
cn\·1rona, inciudtng :he ..itmo~pnere, local .surface and gro11na wa­
ters, sediment:; and .:>ot!s are prescr.ted. Thcs"' measurerr.ents 
arc used to mJ.r::e (•st1mate.s <1 :" t:ic (10se cotr:.mumc!-:ts due to pluto­
nium cmci tritium conccntrat1ons in <..Ur. ThP ~>Olmr:ianes of L'1e 
Laborator\" .<";1te, the pro~rarns ~1ssociated wi:h \carious Laboratory 
technical ;irc:,s, geolo14ic, l...lima:olodc, and L'r'r_,:111 1:ic c)1ar<..tcter­
istic~; o( tl1e ! l1S Alamos an ;1, ,i:hi iabor:J.ton· pro...:ed11rea used for 
the analysis of bamp.les :L:·c descn :,eel. authi 

25562 (PEL-21·;) t~1!,\'\(~J I'-: CO\TF:'\TH\TfC.:\ < q: THT-
Tlf'\l I~ \\'ATFf\ DL'J(I\;(; EV:\Pl>l: .. \TJ(l~' \'\;[l T)f[ PCF~mn.ITY 

OF l.'I?\G IT Tri Df n.E~ll:">;E L\':\PL•F.\Tlfl\ FitU\! '.V.\TEH, 
SOIL. \~'n J'J. ·~:.;T ....:r·in=- \CE'-. '7<ln c-ier \ 1.'ec.,thui7.l'n, ~.:.; .~>nith, 

'.\1avis .J. \1\tomic ~·:r:r-r~y Board, Peli:~,: ,f~:t, Pretori:.i c-·uuth 1\f-
rica)). :'p 1' 1 ~1. L-,~. '. f~"). ~Tr~ 1 ~- '.'ales Only). 

Th·~ cban~e l!l tr!'tlt.:E: ~ <.PKentr:1t!u·, 1! 1);-1,'n ·..i.·a~t r ~~ir:;F'~·s 

r11Jring L'vapor:it:un 1s rii.-;c-u~~cci U'Hl e.\:1: :·:ri:,,•1ts to t«:-it ·~H' ;~vapo­

ration formula of t'nt.1.~ :i.nri 1~nrr:on. ;u·(· descriLl'd. Tltt: 1lrst f~w 
l'Xperim<·nts we!•.· don· 1n cit"tcrm1n( '.tw ::1,rno'.':7~ l'unsran~ anu. t;;c 
suhsequer.t cxpl·!-:!1hmT-i •'.'t·-'rt· is· r~ 'u tc~t th .. f!1:·~'hli3 as 
such. The .1~~rC'crr.l'Tlt, ~,~·.n;L·:1 mi·;1·..;;:1rL'i, "'j ~·;.tl:..·u~.::.~r·d '.:J.L.re::; ·,•::1<:: 

good, as 111Liica1:C'd hy tJ'\' c(;~re:~L:;1:11 C(J'..:'.!f'.( icnts .vhich Wr'r~ h.'~·l'L' 

than O.~.). ThC' 'i1~ing• 1: tritiur.:1 C'J!lc··n~·a.:ion :r: the ciiff•_•rr':i~ c, 

layrrs during 1·'-arior~tH:t ~:·c1m tl:e sz,:'. ·urfacl _.':i c!1:~cusst·d :1r:rl 
the theot~ oi /,;nnwrrr.:•:t it al 1s gi'.~·n. "':o 1·.'::•1•r!J:1 1qit.--. \\:e~' 

done and a: liut:1 ca:~·.·~~ ~fll' 1·:1J.··ula~r\rl \·:d;. ·~ w~·1 :1,·.v,·r· than .1:1 
measurcrl .,·a1ut..'S. flw p<1ss1f11l: cr~ar1:;cs ,:1 ~h•' ~n:'. 1ri1 cc.,:-:('l'ntr:1-
tio11 1n 1ilant"'i urc' ·:1:--,cu:-:~ed. fr)l:1· f'.\i1t·r1: :1·nn !"(' f,0'11_1 1n \1:•:1l 

the 1 ntium L'Onl'('t:tr:itiim 1n ·tic ·s.i'. ·ti. JT··.··~, :rnd \V.·r'-' 

dctermL1trl. TL1' t·cjm'•.·ntratir,.n i, ~tie lea:•' w:is lv . .,·,·r t:1:-i:1 t·-::at ~:i 

the :tC:dcd .,vatrr, and it st·erns •1w~ t::c· r:.i.r1·1 0£ ·'•" ('fH:cc1.tr.1~ior. d 
the ~(·avt·.;; to t11nt 1:1 rh-. '·'-·atcr ts Jini'arl~,· rclmcd !<l rh0 r:---.easu:rl·ri 
evapora',100 rate. fhP apvi1catirir: uf •ltis r:-ipr~1011 tor dcterrn1·1ir:.:.: 
evaporarwn frr1m iarge war('r, so1i. ~1r:d plant surfacl.'s l.., s0n1e'>vhJ..t 
impract1c~hle :it thl· pr1'St'nt ."lta~c. 1.Vith mc•rc rc:~!·arch, it s;1011ld 
be poss1!Jle to dcterrnuw the ,.vaporatiun front :i tree or :1 c,roup of 
u·ces us1rt.( thi~ method. A thoruut.;-:i ...;tud:. of this :11t>tnod '.'.'Ill 
throw light CJn the llil'f'hanism of L;Va~)CJration from \\:ater, ;;,oil J..'l(i 

plant surf.ices. (authi 

25563 (HL0-22:'5-T-2'1-:l) SETll:VlE?\/T TRA:">;SPnin ON TII£ 
CONT!c;E:-!TAL SHELF llFF OF \\',\SHI'.'JGTON' A;..;D OH'cGON !'.>; 
LIGHT (lf' HECENT CCHHE"IT ~1EASUHE:\1ENTS. Smith, .J. Dun· 
gan; Hopkins, T. :3. (Washington Cniv .. ~eattle. Dept, of Ocean­
ography. Atc1mic Energy Commissio:-t, .\thens (Gr0,,ce)). 1971. 
Contract AT(13-l)-2225. G3p. Dep. NTI'i. 

Pro~u1:~cd series of direct current measurements on the ccntr:d 
and outer parts of C(1ntin€ntaJ ."hdve!-1 arP rari', yf't an L,:l'ler­
standin~ ot the deta11·-~d fl0w rej.!,un,• in this are t is 't ('nn-;Hil."raole 
gcnlog1ca~ importancP. Due to the lack rJJ th1s data 1n th1~ oceano­
g:rJ.~h.ic literature, espt~l'1ady in rr)gard tu the tcrnporaiiv .,;a:nable 
near-bottom velocity fif'id, a direct current measurcrne:J.t pro'Sram 
hcgan at :he University of \Vashington during summer 19G7. Initial 
cmphasJS was placed upon 1Jbtam1rnr a tim:.- spnes of at loJ.st a 
twr1··year duration at a s1ngle location. ~ata \Vere obt:.unc·d \'·nth 
current mncrs located ,j m above the sea~Jed in 50 and .:30 m 
'.vuter. flc:1l:lu:; indicate that significant s1::d1mrnt transport occurs 
only ciurrng storms and the near bottom currents \i;ere found to 
have a fa~rly lan:e offsh1Jre cfJmponcnt. Calculations basC'd on 
the current mcasurem~nts and on analyses of sediment samples 
taken from the experimental site show that bod load transport 
of sediment 1s import:int only insofar as it affects the bo;indary 
geometry, whereas, suspended load transport of scrliment ls ex­
tremely important. Althougi1 no comple\el)· satisfactory .sus­
pended sedtm,int transport theory is a\a1lablc, estimates indicate 
that a typical "inter storm \\'ith current speeds up to GO cm/s 
transports on th0 <Jrder oi 5 m 3/h/m of sheli length; a storm 
with spced8 of up to 70 cm/a transpnrts about 15 m 3/h/m of 
sed:ment off uf the continent:i.! shelf and into deeper water. Such 
calculations suggest that a severe storm occurring every tcw 
years might have more geolog1cal signiftcance than a number 
of loss sc,·cro storms. Some funnelmg ,,f the transported m1'te­
rial into local submanne canyons 1s likely but insufficient cb.ta 
are available 10 <iocument th ts hypothesis. (authi 

2'35Cl (~"WRHL-81-r) OFF-SITE SURVEILLA~CE ACilVI-
TIE3 OF THE SOUTHWESTERN RADIOLOGICAL HEALTH LABO­
HATOHY FHO~! JANCARY THROUGH JUNE 19G8, (Western En­
vironmental Hesearch Lab., Las Vegas, Kev.). Jan 1972. l07p, 
Dep. !.;ns. 

i ··~ 
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31001 EKSl'EHDIE\T.\L''\OE 1~5LEIJO\.\l\II: :111\l'lt\1.0-
0JllL\ZO\ .\\JY,\. (Experiment.ii r.1,·ec-tig:iti:in "' \liw;r Ii i'orm:c-
tion). :\:1:::i 1.=._ii\.in, \·.\-.led.). !-.lo:-;L,lW; lz.J:itel'~l\'O '.\:1ukt (l~J71). 
·±:Hlfl. 

.\ :;epar.tiL' abstrJ.c'. \\,LS prc!1ared tdr e:ich of two L!1.1 11:(.)1S 

:::iekc:Let! j,Jr inclu~ioI~ in i\SA. (J.JLD.l 

For absir·acts o{ iJain·u!ual c/wfJ!c'1·.; SL'l' .'}f./0.) r:J.'r/ ,J /(Jn·. 

31002 iJI~EQt IL:IJ!lW:II :'TT. .. DffO: I\' '·Th/· ·1 
lL-\TIO I\ ~LHIE ~EDDJE\T ;,,\.\IPL. ' ''' l\DI.-\. 

.\CTI\ ITY 

.J. ''". L. l:.; 
Ganguly, .1. K. (8luLl1.t :\tor:nic He~_, ,1rch Ccnlr<', 
Indi:t). pp 1:37-·±3 of P!·oceedings of the· Clll'm.istr\' _ 
l:JiO. \'01. lf. l3on1iu~·; Df'pt_ vf .\tomic i·:nvrgy tl~l7r1) 

From C'h":rnist~·y :::-::::. P1posiun1; .J.Lwr:1s, Indi:.i (2J Nd\' 1 ~11·0). 
::;cc CUNF - ~Oll-l '-(\'o!.2). 

~-\ gcoc!11.'mical . ..;tuu~· of sc1iinte.lt S.Jil1!•les i.s iJC'~n.~ 1... i:T1t:i1 out 
by EDT.\ l._·...lcili1~:;- at pH :LO in \)l'ct:1· to i11\·cstig:1t,_' th•' -urLtcc 
phcnonien:t ,rnd ciistri'1,,uti0u of 1utur:1l thonnm 1:1 i;.1l·k\\,\il.T 
sedimenl3. l~r1u::;u:dl,v hi..:.h Yaluc-; of ~ 12 Tl11 :~~3Th :i.t't t\ i: , .. '.ins 

h.1YL' bce:1 i.iu11d in the d~·posUs ,)1 tl:L' :-·l·llimcnt;:; int L1 :1i.u1 
coastJ.1 rc::ion uf Dorn bay :md K1 ·rJ.Lt i)eit. Tl1c Lt! i,) , 1:::: ,qr 
prri\iinatciy 1.73 in the Bombay lLu-f·~)r rc.:.itl!l anJ :_.:; .:t 1hc 
co:istal rc:-)on of Kerala. The \·ari:111_._:;1s in thi~ ratio <JI .,~Th' 
238 Th is ~:n:)st !ikclv ch:'2 to lcachL1:; of ::3na bv- sea\\';1tcr n'sult­
ing in dcplelio:i of .228 Th in the 232Th '--:~cay ch~~i1i. \.n~th,1 

31C03 U/Ilc .-\GES ,\S INDlCATOHS OF EXCE:i.~ .\iH]O:\ IN 
DEEP SEA B.\S..\LTS. Fisher, D1\·id E. (Univ. of 1,1,~mi, Fla.). 
Earth Pbn,)t. C:;ci. Lett.; 14: :.io. 2, 255-o(C.lar 1972). 

U/He :lJ;...'S o{ Jeep ~ea bas:ilts which sLow uncq.Ui\ ,,~,:11 ,__·\·idcncc 
of c.\.cess .\r arc gcncr.11ly hi~;her than the corrc:src1H_lir~;, l~/.\r 
:igcs, su.~;gesting- that this result is dugnostic of the pr.__-._-.;cnCL' of 
exCL:::iS r~;.·,~ gases. Concorc::--.nt U/:I~ :ind K/Ar ar~es :-i1·e indicative 

of the \-~1liJity of such a;.;es. U/Ile Ltg~,s lower th.:in tne CdLTcspurnJ­

ing- K/Ar ::~;cs are not informath·c. (:iuthJ 

31084 RAHE E,\HTH CONTE\'TS LN C,\HBO:\ \ l'l rES. Loubet, 
~Hchel; .Ccrnat, =1 Ilc::2l; Javoy, 11arc; :\llc;;re, CLn;tL: ,J. \lTniv., 
Paris)~ E:irth Pli:1ct. ~ci. Lett.; l·!: ~~o. 2, ~2G-~l~1:.I 1r l'.J72). 

~11:1.ss sp::ctror:nrtri...: ;ni;::a3urcmC'nt:> of c1rc-t'.:in:1 1•'.('Jl1(·11t.s \\'Pre 
made by i::oiope dilution ia several c.:i.rbonatitcs. 'llh~ !'('::;u1ts sho\v 
a g-rcat enrlchrncnt of total rare earth content and Ll ~argc lrac­
tionation JJetwc:en hca\·.v and li;:;!lt rare earths. Ti:1e patterns ub­
served permit an easy ,Jistinction between limestones and car­
bonatitcs. 111is i·csuJt suggests that in the carbonatite process 
the gas phase might play an important role. (auth) 

Rc_;cr aiso to abstracts 30917, .12SiiG, J287:!, 3:.!,'i'82, rn:d ,~'...:SV?. 

310G3 UCEANOG~:.\Pl!Y IlESE;\HCl!: sm.IE NEW l'I!YS­
ICAL, C!lloc.IIC1\L, ,\;rn InDIOLGGIC.\l. STUDIES I\' l 'CE.\:-.-
OCRAPHY. \'/aldcn, II4; '.Vcic!1:irt, G.; Eaut31\::'-', 11. 1Jh.'11t.:_;ches 

IIydro~r.1phischc3 In:~t.itut, IIrunburr;). i';:iturwissenschaitcn; 
59; :;u. l, 12-22(Jan 1S72). (In Gorm:in). 

Some :-;1 1ccial Gern1J.n invcstig:ltions ol pll:~·sicaI, che1nir.al J.nd 
radif!iogical r::ipccts of oceanogr:iphy arc describc:d. The phy:.:;ical 
cnntnlJuUuns deal ~.1,-it:1 a e!'uisc of the .i\Ictcor re.search vcssc:I in 
the Icclr::.ndic rq;ion, the upwcllin:?; phenomenon, the relationship 
bcbvccn 1.:.1.q;~-scale meteorological and occ~1nographic procc~scs, 
:ind ocoan-\';avc rcsc'.1rc~1. As rcg~rds 1narinc chcn1i.stry, infon11a­
tion is f~ivcn on nc\·,i dc\·elopmcnts in ir:stnJ111enr~:; which pl•rform 
continuous ancJ autornatic ::uwlyscs \\itl1 some practic:il aµpHcations. 
The radio}(,;';'ic::il co~tribution concerns tho ocC':l!h)f~raphic pcohlcms 
coimc~:tcd \·:~th Cw di~;posal of packaged Jovi-lcvcl rudi~UCll\C' 
\Va:3tcs. (aL'.LhJ 

31023 r:::;P,\;;:oiO~; OF TIIE PO\"EH GEN 10 in TIC\ ::,ys; Ell!, 
Kro~ns, .<atc:L Elc:~:trL:itactswirtscii,tft; 70: No. 20, .JJ1-1:ou 
1)97 lJ. (In C.,:rn1:..rn_J. 

T~i,' ~,o\',L'r ~:cncr~ttir::i::: t.iyt::L .... ·in is irnlliencecl h' :;n L::1p•·..._,( ::.':1c11tcd 
int'.r'·~::Jc 'IL :,v: . ..:r dc'nl<lnd !'Ile dcn1.1:1d hJ.s rc:1cncd .. ;1d·, ~irr1-

fJUrt1011::-; th::~ ;wt a1e ;_~;--:- av~ib.Jil1Lv and cc·.:c.:; oft!:·.· :1r1:u;11·v 
(_'lll'J. .. '.' 

tccL;, ,1 (_h l'~1vi1onmcnt :.1·e illlkJ;_L~u1t. ,\Io:,t pc; ... .-.__,1· :11.tr.t~~ L~t' 

lu:,:'.\il .t.. ..... i.~ :,uc11 a:_; c,,,~li, '_,11. ;lnd .•~~i.,1_;_1:al ~~"-" ;1~-: :·11Ul'(',__;: 1111' 1:11.; 
t:ih..:r1·,~/ !,r1 1u~".1c:1. :,:lcctric ':J0\\1.'1' :·'-'-·lilt~'. ll~L· .. ·c I t·L·u;,1,· t ;,· 1:11·;~•-'.-;L 

t°L•!i::-,UJ:"L'l' rJf .;_ o:tl. ln U:L' p:1~,t LJ1·.' ·. 1 :~r.; ciiifiutltjt", ., 1Lli Lhv 

u:,l· (Jl Lu:d. Tlwv :tre prunariI.v l·::li~;cn iJ\:: ,. ,u1 :Lwil:; 

concerning L·nvir-urunentn~ Jlt'VL'."·--''--- ~ l. T. l."1'·- Jt:11nu·.,~ 
con! li:ts Ucen coupled w1U1 then~ JT.rir'. to 1:1 l! · ~tJt1, :.·.tdrm 

Bystcrn:-i whif'h are rostl:r : .. rnd J1('t y::t ;irffick11tl , ·vci•.);"·d. J'l11s 
fact hns brought cortl in close comµeutiun \Vlth iwcll~:tr jHJ\\CI'. Dt~­
"'n~ti' thh. !'11~'.·r·\·1,r it i~ forPcn~t t11a1 th• ('o:tl :'n11.c.:unq,t1on !JV 

;W'.\l'l" !'l;ints ;\1il furt·~~·r r1:::.e un·i! tn• 'un: pf ti:t n·nttUT, '.\hvn 
it \\ill bq~rn to go down. 1 \ti' Po!lut. t'Pnlr. .\~~-,(, __ \/J~~r.J 

Radioactivity Transport 
Moniioring 

(/lfr' ,'/, 

310ll7 
J; .. ,·ni~. 1 i.._ ''°''Tnf ,1·.-;d11111!.1 ...,zl·:.! 
· ":i1\·)). .l:rn i..1-;-:_:_ , 11. \in (';(·r: 

J ,:t :· ! .__; r11;: 

'()j' lr:'t 

('X1·.:;t (; ·r-

·111_ l icp. '.·1 ;_ 
tlni\·). 

· 11\Jj"oi[:'.J],' tu·l11 ri. 
-!i'J!llj(']l!'' 

' ~ ;-, l • ' : ; j I : I: : l ~ 
i'll\ iJ-(\1\/llt'llt.t' ,.,,l.l L:1:lll,ill••:l IJ\' 

('lll:--'1\f•[\ •.,1 l:11 ··I· It !t.lllll 

Ir< int l't.'.ll'l(, r '\ .i -.., 1 n1: ,1, l. ·: 1 :'.IJ ! , 

t <I nl 'i 'uJ. lt ; •'( r'1111, :11' 1' .. ll ltl' !: 

l.ll:l 

'ri:· 

I It' Sl:ll' l ·l Jl(> '11h· ·,1~11 1 11 

!)L'low Lllt' I 11·:: [ ul ;IJ. pi :·:111:· ·!1!1 

11. ]'-,ii.' 1!! '.!! 

rrl( 1'. I [lt'.t 

31003 tl'l·:J. ~_J,:) !·::\\ 11{(''-:~.JI ';"\I. JI \!•i'· ,(Tl\']]" 

TllF 'I \TJ(l:\,\J, :\ITU\!( :·;·:~L,\H< 1 ! l'I C:TJ;! l'l·.!,f';:i \!'. 
lteport for the Yt>.1r l'.-·70. v:~n \s. iJ; \ 1•'1~;._:;:1;1:·, C'onct;n:ci· \:. 
(.\tomic J·:n1-rgy ncurd. I 1t'lind:1b:L l'r• 1'.1ri (~'11Ilh :\fric:~\), 'P 
1901. :.'.lp. Jlpp_ '-:Tl.; (I'.' .. -~k' r>nJ\·1. 

.\ 1'('\.JS\'d ~'ll\ l !'l'llll1! 11t;l1 "I'\ l'~ fl1"1i.~r.1 •ll, " !lit• ~·111; 1 ! ·, --..1 ~ ' 

!llOllifol'lrn~ ih tliC Crlt1c;tJ p;tl/J~ rlj •''.!li"-';l'!'I.' ol[ tl (' ~~L'llCLll jl !'JI! 
\\a.;; rntru1'.·,1ced d,1rin·~ thl' p~-rwd. !1•'.'-.'.IJJl· 'l"' :111:L\:1 •1· 

l;uth ;.!,Td."':~ r.td.n.tL'll\Jl', and 1il rnd1\J11u:1! :JL,\_·lirH· .. 111 -<t"lli' 1'1 

fish and \\,ttPr ~\\·llich an_' LTllH.ll ntatl·rni :(1r 1:riu1•l r·!:!: 
l'i'lc:t.scsl !i 11m ll1(· !L1nli·.·1•-;ponrt !l,11n :ind t!·,11'1 tl1r ~ ~·ril 

Hnc·r·, .1JT i~l\'t'n and d1:-.,_·11;-;st•r!. n, 1:!'; ,.j ·.~:un~:1a-::;, :'ll 11 [•·[ 

:ind.' :--·r anah.--:L·S nt 1nilL. \d1id1 [:~ • i·· 'T:ti(':ll 1n:·t~·i ~ 1J 

l'l'll·:t '. 1hp atHltJSiJJi"t'l', ,lf'(' fl!'"-•·l'1lr (! it• 'I.I ii "1 1 ll 

ltl\T:,\l~-dion:.; 111 the cnn:po~~Jl1nn "I (·:li.1, :1! t·,·i, .ts• '"" ,tr 1 

1wrfDl'r11t>d JC )!'d('r lo :It' ;,lilt' (<1 •[('l('('( :•<l'~~Jl1lt. "~I' '.:·:.ti 

nuclldt'·;. :trt' ~1\·1·n. L•'\'I'!.<.; di d1•p11.">1Ll'd 1n .. :Lil Jl( .ll'll.il'., 

Jnim l!11ck:ir hnm!J t1'S[S an' n'pri!"ll''L ',i ~11:1 

31009 
EN\.IHt 'i\''\fL::T. Huber, •)tto (t>m\ •• ;·r·IJour ',, ~\v1t~·f·rJand). 
Pr'lC\'l'ntn·mPdizin; l~: '.'Jo. J, l.::rn-9S( 1 (l70J. (lll c;cr;iun). 

E~u·nsi\'--' · -~:pl'ctrosi:op!c me:tsur·<·JJh'nts (1l lhl· l'..i(twnucl~dt· 

concentratwn~ uf t!w ~otal IJinlPglc:u 1·ll\ff1i1111H_'lll r_ur, ,\.Ltt t·. 

mllk, !io:ws, ljnrdt'll, t·alloutJ 11 .:)\'.ll/.t'1·iand ',\'t't"l' 1n:tdC' 

from l'.)t;~ t 1 • (;~l; 'Sr, t31C0, and J11 daLL a'.'t' ~1v 1_ n !or l~Jt"'· !"he 
l act1vitic~~ dt~tr·1·mm1·d ar(' cons1d(·ral,i~ kss than thl' 111a:,unum 
1wrm1ss1bll' l.'.t)llC1.'lltr.'ll1\)ns. 1_Eurato111J 

Atmo5phc1e 

31010 (Cl .. \-1\-l~'.Hll ]'](.\("[']:· \L .\O:ll (;i·::,unr \IETIJ(llJ 
Ol' C.\Ll'l L.\ l'ION F<Jl: ]'(l!\FC!'.:-; !'ING PrJLLUTIO:-. CAl:!UF11 
BY Tiii·: \1 '.,IO~l'llEHE. !Joun .. \ndre (Commiss:trint :t l'Ln­
ergic ·\tomiql!c. Bntyercs-i'....'-Ch:itC'l (Fr:nice). Centre d'Ftude~). 
l'eiJ l'.Jo2. :rip rln l'n'nchl. Dep. \'TI:-; (U. "· ."ct!cs f1nlv). 

An :t11tL1rn~tlit..', ,·011\<'lli·. rit, .md ('l'llllO!llh' mcthud i pr,11)( 1--.t'd lt'" 
sol\ing nw~t ol tht' pr·11Jlcr-1~; conct•nlin:~ 1ht~ tran:-!'~ 1 ~! ,•t \ 1t1l!t1!ll'1l 

In ·_he ;1tmos11lwrt'. T!1c r1. __ ,1hud \\:ts (1t·\·1'ltipvd f1·1 rn :1 >\11tht·:~1:--:. tl! 
a.la1·~e qu:.int1tv nf ·'-flt'c1.1l1.·.cd worl: .. ·11i1._• tli11da111t·11•·1l 1·1;\,...,tl·.tl 

pri~H-'!p}C:~ .~l'~' ~;rnqdc .ind ]o:~i1:aJ ~;,11i[ tilt' IJ\lld('] c'.\!l ·r'l' ,·,':lltll\1''~1-;!\ 

in11·~·u\r'd ;1;1<i :~'Lt!11<'f'. .,, l1L tlh• t'Xp\':·111\1.'llt:il ,·,·nd1tt1"~:. !ln ,·.t·1 

1w acl'()lllill -·h,•d ln· :1 1111pf(' adjustllw!l! l)I t!1" '. .. l'.~, s ".1 :.1~1.,li 

nurnl!l'r {)f P·•' :!!ne~t'r'.~ \\··.lh\Jllt mod1!i, Ill'-'; tlic to·,·1 ·. tlt,· lll"1kl 
unique :illal 1 j;ca1 ;-;nh1tu.•ll. \·alid fnr :111 111:-t:111t:t;.1•11us l·i1·'~','lll.::·\ 
~ot1I"L'1' 111:1t J','l'L1:-;sa1·1h· :t :•0111t :-;qu_r,..;l»1, i~; u:,t)d ( ':d.i11 1 ,·,·-,ult-, 

tot' :n1\ 1qH' ~.;,•ur·: \'.Ilhtn l.'1lnfid1 11H'z' !unit~ ,·nrn1l.lt l!d,, 11.·1tl'. 

t.l1L' mc:1 ;ur·' l~L·:1t meU1uds. The rypl'S lJl 111l'tl'ornloi~1t·.L~ 1 ·1,nd1-

t1.1:1,, v;iu, :: ·.~~lSL be t.'"~<.:i{a•n·d htt\'l• iH't'l: r,•d\IL'('(i Li ,1 nt'1·1·:-;c,. 

mtt111;H1111, -,·.-111~·h is pi· ii.·;lil\' sulfit';t'llt 1,,r cu1T.._·nl .1pp11°::ltl,in~ 

.'~11 til1' ,; 1 :,'t·;,tllin~: lpt>t!Uttull turc<":ts!, !~1q1rPvc1:1.·11i_, I 1 t!1:· 1ll ·11··· 

1 ll ,l ,,~11 ht> LC~',lit.'d :1:~l·1· :ui otH•ratluual llnll' r!l·h'. 1,1, :1 ·1 •1111· 1.:l· 
ha\·1nL .1 p;i <,!\\..' ."·tur:1 .l'- (:ll1thl 

3iC!.I (II.\:::,1.-i'\i ll-J,>) lJ!':-il·l~\110:.\1'1'1'.' (ii·' l'iiL\\( \ 
1\( Ll·:\-F! \IF _;_:.',•l)\ IJ.\i.:t;iJTL:I.'• !1.Y Tin: .'.!Iii ti: ·1 .. ~l r:...:l\l 11r-

l/~]! ~'.IL n11>P. rh(J!n ,:~ •. ,_,,s \\. \'.\t:·s y\),.: t 1 ·• •. , .. ,J:1'.· 1 .ffH ,. 

~.\1'.C), ~;. ·1·. LIL·.dlh .d·ti :-.tl :ty L iii.). ,lull 1. i; Ill']'. >,,Tl~. 

Fq.1~,~l•·l1S ;u-1_• pr·~·~;t•;Itcd J,1r c:t!r .. 1JatLun ul ., <0n .. ·1·' 

,, a1'.d llJ nun ~~un;~iu1~ un~· :--i. tP<~t'tJ\I r wlt!'. ('1,j, •• l·ci 
'--_.u::~t111!-2, the SLlild~u· 1 l •1,•\: .• ·1 1•1 ,,I !ir1 1·1,',l..;t,'"" ··: ~ 

''-i : (lI' 

1,,r· r_·a1 

·~ •. ~ 

~· l 
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Minerals and Ores 
33400 
l'J·:CT' Hlll (;J-:OC!!F~l!C\L f'HO~!'FCTJ'-:1; OJ r·1; \':JFFHOUS 
:-::Tl'. \T.-\ (Jrt~1hert. :\, r('n:nmiss·1ri·tt .1 l'J· nrq:~i» ·\tomiq11e, 
1'c1nten 1':-·11p:-Jk1~es: Fr·irwe), Cf'ntn• d'f·~tur!0s \'uclp:urr'.s). 
[nrl:. :~rl. dn i n.>r:Ch). (('cl!'(J.'--:"lil·l,-;1·~!). !:Pp. '~TT"~ ·:11. S, 

:::ii· " ( 1 nl~· J. 

'"'nl th1 \·rl int(•J'natinn~1l S\'mpn:iiurn on g{'och1·r~lil·:d pro!-ip0c­

tir111: r!irr_,nto, {·:l!l:H!:L 1.\111· l~l';J 1. 
Fri·1w!: ~turlle:-: in I li(' ·11 e;1 nt t~P1,,·h1'lli1cal pn1 . ..::pr t t 1nir nf u r·:1-

~11urn ii•'I'(, 1t:-:. ·1r ·',\ l'lir· ]1!!i'''( nt ~~''"<'''•·1111l ii ;Jro.<.:.-

J·C'l't. is.: tc·, ! :~1" J!~, 11 1r~,, :1 !'1• L,, 11 ,! 11".1•1:1 

11•1 II' r,, 1111' 11.l] , I 
:1 ro' •: 1...: r 1. · .~c d. I iii ' , ! ' in '1\11' ~ 

\"lt1 l> .. I'd jl;1 ·11 1," 1 ]\, ,, l'"('i, ,t:lf 

th~' 1·, t'.1 ill Ln, 1 1 ~,1( -1:1,J 

t;1 r;l'd. rlw j1J"'lid 1 •n1:=:. )'J 1.11 ii:\~ :1, llir 

,i!c 

1n(1tc' th~· l.nn\',]. '''.'<' :1n1: 
,I]'•' --:u~g0...;t,,?~I '1·-.111t!i1 

•11 I f'h·· 111:td· '>!l 

!' }1 111 1 !1 r ~ ! 1 l' ~ I\ I : I , l ]'(' l ll' ll -

111 ~- ! ., , r··~ 11111 t l :1 1 ·It 'n ;( • ril ~ 

38401 I·:\"<•! I TJ11:;\I!\ :\J<illJ·:I F<•I( Ll·:,\JJ J~l·ll<l'F.~ re,· 
l;tJ\F()J\:\I.\HJ.I·. nH1-:s \\!) !\ IJL"! •. \\ \iJl,C,\\iC /{\J,~-,c'll, 
!\.I>. •,l-nir. ,,J !1 rit1 -;h C1JlundJJ:l, .. 1n1 »J\t'r). !11·1.. (;1;o~)hy:,. 

t> Phv .; 111: \·1. ~ .. -,:2~1-·l~l('.\l •\' l.ll:..::;. 
l{c1 {'!111··. lu!i i.-;( 1 lc1p1. 1·.Jt1,,- 1 _:, t I t'{'tl ptildi~iw(J fnc 

'.\1, -..;1;inr! ··,:...;. f"\11-...: ··1 1,·.t•s p11· ·-1· J11r ''H 1:1 :.r 111"1 r1H•an 

1!1;._l,!i 'lf1lj 1 {1'1:-;, , ,,j I, J:•J I ',i·() 1 

j, ill ;J:., : ]"I !J] < J('t 

(I ;,t! 

, ~· .. , l I l 

]',(Ii L '- I ,j ~:011~!,,r·11,1hl1 ''l°t''- .1r;(J 

.c•;(d:--; J,,H_ 

! t ·:Ld ~ f r1 
'!i• 1J,l" 1 I 

Ll 1·~ 

'"I' 1. 

l'l''-'.TlJ,' 

·1'1·.t 

11 1' l t'•' I:;' 

! ~ t f: 1 11~ ,, ~ i (. ! i l ! ! t' 

',: ~ .t.'l t' : ! :id'- I, 

l I J' I 'I ~I td ! j'' •I l ~ (' () i I -

I I:-;(•...; 

11:'''.l' ,j : 1.1 tlli 1,-!(·rJ 

_ 111'('.1!1 :\.· • (,;( 1 :111 :·uck 
1 P:ttl4 r11 .'.i11·f: 1!1.1t lt·.ids 

'l('!'.'1 t'Jl 

i I I d•·IJ!l' j'JI)' 

111 'I t!! 

l!.:' 

ill I \l' '' llilr 

:1'!:, j ii'• 11·11) 

I I' I 1 (it ,] !' 

r,1 '1. ,; 'i·, 'i] ,, 
'" ]I, 

i ,. LI· 

.'lit'!• 

I•! ,i)
1 

I' 1': 

'' :l\..'.'.] i'• I 
'" ti' Ii' 11111• ,, I 11 :·1 : JI. t;_·, 

t)i, 1 :lt I: )'111 ·I!' ·i1 L.1, I( I 1 I[ l ( ~ 

,-,Ji!'('<_'! I'•', d 
I 1'1io' 

l tiJ ~ i; 11 '.1 ,j 

· n · , r~ 11 l '' I>", t;rj ''\')•It 

, ' I l , , t ~ j ) I ' ; . 1 · 

· r .11.--;p1 ir u II' 1,1j' 

•,, !J I,)')'( 

I'- ,L 
' t~ I, ) i! I J rl.1 II,' IL:, 

\)H:!l1'J.li,tf)\ 

~!HJ )'I l JI j 1 !1; II Iii ;i),1, 

[(\,_'t'Jl' 114';..'.'',1'111:t.; tJf 

\I.,, I• I i ·, ',,. h t !w 
· .,, •ilf't 1t 1 ti l ·. rr'i:tll'd 

,'1110 :d\: 

; ,, ·s 1 [ l)l< ''.<1•icl 
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l :, 11·.1, !l.ll 

,r:; :l· · 1 tl 
rt•Jr !'I I(' "' 

i 1 ~d -
1·1.-;: :~,ii I 

j-,l.J• ight lw 
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38402 F \11 ".i •1·.:<l'! 1::L\T1· \ .~ JJ'\L\. iU-:'-il T.T;-; 
\CI!II-:\ 1-:iJ .\.",IJ :•n( J:--! 1/':("J>. ~,Ill~ ·1;;.•·rgher, .\J.iri,. \'.1rn. 

\az. En.:rg. \ i' !., · 1t1z.; l": :\n. -t,. ;-:1'.)(.\pr L• (In 

ltolion,. 
c1•' .:ra:11 .n1 ,., .. d, ··:1111,:1 ac ;_·•. ::e:-- 111;,!11ctr 11 

C;i': 1. I ltif·::: J ''lr fJI('.'·• ~]'.ts Wt·~l .t 'he pl0h:!{'(' 1 

ll\l'rcs t q· :he ·•·1'11nl.2 .. e;1r:.;, arr l"f"'.'.>'\•.,•d. 1,1;t11, 

32403 

11.tl· ;rom :1w 
d! lH'h ,u·-

C:-,::;·1, .l'.; )1 ·rilli, ~.I. i .. ':iilrL-',n•:, ~I. :..I. l>im. '.\ 11 .• L1:1'r;..;. 
:\'ucl., '\ot17.i I: .\11. t, ll-~i'"'(:\pr !97:21. (In lt:dun). 

l'i~C .)latu:.:. (!l llllL'l! ti ''Ile:·_, ;n ~!H_· .\Jric1;' ·n:ntiw.~ is !'('\1CWf'd. 

r:t 1;n. L:H 1 .L< .jnrl ._ '.n .\J!'J a b~tH' ~i;f·:J,J.o n,1iio11:d 

11ro~1 ~"1", u, :v\\ · 1u: ·.~.nll H·;, 1,,,., 1' ~ •'t';,('_.rch 

('l:!,LCr~; <illfl •J!Jf :·:1·1r ~! 01·arcn J'(':!L·~n1.--, . 

:,--:: th:1~ f,f 1 ,r·an ~ ,,\,pi11·;;
1 

-!Jl('L 

) ,i·(_'J: \_\'fJ J'k('.d '.CJ )]r'! t:(' (:J,) i·~ I,'(·,\ J'.J 

• \ \, ... 1Jdtcr·e~1t jJ!\ :urv 
o! 1 J11s 1;1in(•1·;il h,t\ L' 

d !]]l]\' (:Jl.lh! 

38401 ]\ ':>f()\IJ .. Tlili' I-:\'l'.Jl :<er i (JI' rr11·· I\ \Pill r;J',O\VTll 
f'"! F rJJ- ii'L!.lJ\\-\\ I'Fl<. c· ,'.-l!'\!.-~\T\L \I\H<;li\ '\1.\.\·c·,-

~IESE :-;rmFLES. K1J, T. L. (Oniv. of ccuthcrn r~Jifor:oi:i. Los 
.\ngclc~); 1;}35hy. G. r. Gcod11n1. CO'.-::modlirn .. \eta: 20: i;o. 
G. :JD;J- 70:3( Jun I r172). 

fbdio-,·l"mf.'nt concentrations tn t-.vo d~~i.ll<r.v-wntcr, con:Incntcl 
n1argin fcrroman~~ancse JHJr:uk:; frum thr: J(;I'Vlfi Inlet, Priti3b. 
('olu1nbia .. uid I.or·h F1,·nc, .Scntl:wU, '.?Or{· foiu:~J to t...c m::i.dc:~dly dif­
ferent ,a.' vni •!;rg.r' f,,und In dc(·p f~f·a nHU1i'.~ll'.(':;u r~od~le3. Compared 
wrth l.JH·l r d.:f:p :::ir!a cou 11 tcrpar!~!, t!w r;h:dlu·.v-w,itr..:r f'Oncrctin~1s 
t-,lllJ\',{'d: IH lli~hl'I' ur::nf11m n ()lo .~0 p:1:.n UJd :1H;r·h Ir,-,vf:r thorium 
{~~to.) pp.\ll 1··1ntu~ts; (:2) n~n: low ~.~J U1 ~1i1d _:JP:t ;H.ti'nticti, ~::Jsh 
tlut thL·~,, nudJ.dl':~ arc dcpk~ed, ra~hcr !lun < nri(·h(;d, V/ith r~<n1ect 
to tile :iJll•Jt.nts \Vtnd1 arc !::>ll[1portcd hv the ur:m1urr1 pn:~~cnli :>.ml 
{ 'J !Wtl 11' '.rnre ,,,·rif·t'S of r:i:c;~111t!ldC lil~-~IH.:r ;~1-1!\ 1.lh r:J.tC. Thr.: 
lll~~Jl(']' --' r)\' i'l ",lll'. r l·J~CtliLT w1ti1 the dat.t t;Jl '.'dn/ Fi: r~t!rJ:~ a~;d 

ct icrnL·nt , .. 11i1c11·.s, lurform \1,1th, !hou;.:,'.1 drJ n<Jt. pr1;·:c, :J:.1.: ~·1Jn­

cq>1 i'f. ,IJJ J! l··I ;-.it:!: ci .:.:>OllI'CC of 1r,:tll'.~·tr·c::..e fq1· nr-1dull..'. accr,;llGn in 
:--.h:tl tm\. !!J,l r~m (_ 1:\· 11 ()ll!Hl'lll.'-J. (autii 1 

38405 rnri1m·~r fl!STHIBLTIOK l'I ,\ GH \\!TE STOCK 
'IE \11 J\t:LL C.\C.YOJ\i, LEi\I:ll C:Ol.'NTY, l!Jc\Htl. Stoatz, .\lor­
(im1T 11.; lltmkcr, l~arl :'.J.; l~uoh, Cn:irics ,\, 1Geologtcol 
;)111Tt·y, J).:_~nvt.>rJ. t:. :--i., (;cnL :~tlf'V., Pruf. P:1p.; No. 000-D, 

:d-ti(l:il:.::)~ 

\ gr.111t1t'. ::~tnck undl'.r!_nn'..!; ~lll ar(•a nf :Llrn11t ! .:l square miles 
()('t·ur~~ ·ul tho~ \',(·st .-;ide of tl:c J\1~:nerlw:td .\iountains near Bull 
C.1n\on, '.r!:d:1), Thi.c.; 12.rani1, lJu•~'.'. which is of prolub1R ~ilurbn 
:q.!,',', h:i.-.; .:11 ruded /;1>th tlw clppcr Pn·c:tmiJJ'i:lll \',.,Jt ~'.UJh'l'~roup 
ind 1:d· {J,·.1u~1t·i:tn KinniUnic qu:t1·t1.1te. Th(· ;.:,l'ani:e l'OllSi.--,ts 

pr111c1:):dh 'Ji perthit0 :rnd qu:trtz ".dth tnitl1lr ,1mounts uf PLl'.-!,'io­
cL!.c.:,., :n:1gnctitf', IJi11ti!('. ,~rn·on, .qntite, rut1k, mun·L1.itc>, :md 
.t!Lt:11h·. The ~l\'('rage 'horium (Plltt"•:1t of liJ r·(']l!'l''-t.'r~tati\'C 
· .11:1:1fL..-.; i1"1!11 ·irt1,)u:-., p:1rtc.; n! 1lie ~!P•'!·~ is .J pp.\L \ r~1dio­
tnetnc Jll:1p ,,f the gr.t1.1u· .._tnck indicates th 1t thl' most raclio-
:wt r\ 1' .u·t·.1 !)l'<"lll'S along .m .Lr('u;itC' 11l':t1· 1he eJst ed·_i_;e of 

ti,r' 'tn("k. Tht· must radili.w1ivc p:1rt;; thi:. are:1 arr in \\'idcly 
:---•· if'(·J'L d /<):1t'.'-> ,tl1mg· fr:H"l11re . ..; .u1d in <..:tn: 1!l irl'L1;;ubr :1rc.1s. 
fn 1Jw.c.-·:' t\HlUl'lll;tlJ,t. r;1r!io.wti\l' :treas, \\"hi,·h 111.!\'.l'OtltJ.JI in 
1':'1.ccss •f 101J pp,1.1 Th, the pri~1cipal tlh>l'IU111 n,inl'r.ll is '.!write, 
1,vh1ch •HTlff..., .Ls trny (Ty-;t:1ls :du:i~ lr.1ctures. L:1tc-~t:1ge nost­
nLn2,n'. 1lt( fl.uids an• hclit'\t'd 10 h:l\'e :tltcr~·d thl· origirul gr~1nitc 
:i11d c~ p<J·.Jtt·d tltt· TLoritL' alnn12, f.1\'0r:L!Jlc /olle~:. 1,wd;J 

Radioactive EH!uents 
R1·tcr ol.:;o /fJ trfJ<:,/racls :::"-;":!. tfJ:.!:11;, ·lfJ.'11.'"J. 103~7 .. JOJ30, ,/03J9, 

irH !IJ"/'i:. J03h- ,~, aw/ .'O.P1'U, 

38406 icOl\F-720022-1) Ei\\'!HU\'~IENT,\L PROTECTION 
u1:H1:-..G ITEL i'HOCES~Jr,C;. Yarhro, Cl. U.; '.\ichoh, .J.P.; 
l"11g1·1·, \V. E. (Oak H1dg...: 1\;'tional Lab., Tenn.). 1972. llp. 
lh;p, \TIS. 

!'rrl111 :--.p\·Pnt\--second national rnci~tinv.; of the .\mcric:in Insti­
tut(· !1I ( ·:1cm1c:il 1·:nglni'1•r.s; St. Louis, :\IO. 1:.::l I\l:ly 107:2). 

rlw t1·f·nd toward tig-htP1wd n_'striction.s on thf' raclio'.1ctivity of 
t•ff'tucnts tJ"om nuclrar f::icilltws is PVidPnt. Tircent revisions to 
llJ c·r·H. p:1rt .)(1, of t!JP Federal Hc•gistcr rerluccd the p~rmissible 
dis1·! tq.:.•' l1mHs !rom reactor:->, by approx1matC>iy a factor of 100 
:rnq p.1rt .!.IJ \\"as n•vised to requ1 re Jiscku·i;l'S to be rct!ucnd "as 
';ii' iH'],,H i:1c 11nuts .s;11..'ClfiL•d 111 this part .'.lS /JractJc3[)ll'." In 
n'>-!'llfJ>-1' 111 thP.'-''' requ1rcrncnu; tor improvt'd elJluc•nt coutrol, 
nkt:.tJ1h 1·nr T'.'!~1,1\'ln)-!.- thl' \'ol.ltilc fi.ss1on prLiducts arc· under de­
··t·!lij,l1it'lll. Ettw1ent mdl1nr]:-; for contrrJlJi .. -.,_,; trl!iun~. J:.ry1ilnn­
·-.1'tH1tl, :~nll JddllH· l!l iut>l ~-('pro\,_'('ssrng· ;Jlants \\ere demonstr.::ited 

r1 ,t h1H1i-:no1··; anu .small (·n~~lll('4.'1·;ng sc~llc. Full-:-.;c:1ie demon-
-.! i-:tt1un.s !:.t\L' not ln!ell v·~u·r;,~d ()ut :is y1 1t ~nJ Ela:1y scale-up 
1tll"~,t1o:i..:: ;:is \\'('11 as tht· l':l,~PlC-t~rin~ profJh'n:1:--: :1ssoc1atcci with 
.1n -,, ttLl~ iJ~arn :1pplic:i.t1on ll'I' _H't tu he anS\'.«t'1'd. :\n off-gas 
11(1\\.'i. 1 '('1 1r•r \()l.:1tilv 11~:-;;inn prr,,duct conlrol is rnc'.1JrlPl:. C\I.C.G.) 

38407 l[)(ICKFT-400102-f.l T!IG!lL\ '.'D fTRA!\Il':\I ~l!LL. 
f)i :1It [1et:1i1Pd '.---taten~ent 0:--i !·:nvironmcnt-1] Conslder:ltions, etc .. 
CommPrits ·1nd C)110~tions. (Humhle Oil ~1nd Her!r.ing Co •. Hous­
ton. fex .. '.llnr·rals Uert.:. 12 .Jun 1972. :Cp. DP[l, NT!S. 

38408 iL\-tr-72-171 AKAL YS!S OF THE PHO!lLE~IS OF 
J'Hl<T,.( TIO'-: J'()'.)Efl BY :-·1xnHI\'E .-\;';L) FLUCJH!t\ATED CC1'.l­
PCH \D~. HitL .. :1, '.L; \'.1ut:.,.._~rt, l\. (C"urnmiss:trl.1t :l l'rncrg-il.: 
Atomique, h ;,tc11:ty-au-..,:-lhlst~::; tl·'rance). C(·nt:·'.' ll'~-tuJcs \u-
clc•,1: !'1':-->). fr~rn::;i:!tt·d fur Lns _\LnhJS ~cicntit'ic: Ld1 •. ~. :.LL\'.,, 
f:· lrll ~l·port CF.\-1'.ih--'..?.OIJ. ,-1lp. lk'p. ,'\TL->. 

1'(1 -·ilile .·t·ic_._1:1·-: .. ( .t t"dt':t'"''t· ,,f flLJ~,rirh· [O tht· en\ '._1 unn1c1u.
1
, 
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PHYSICS 

Cosmic RacHation 
RcjtT tilsn lo ahslror'fS ·IJ;'./7. ·1!7/i.'f--·11760, .JJ777-·Jl773, ·II?WJ­

:7;<_17, Jl8:J:!, ./J.','Jfi, ·J!Std. tl~Jf~. and .J/91.5. 

41526 C'f!El\l!CAL COl\!POSTTIOK OF COS,\I!C l\AYS. II. 
.\l!c·r. Lawrcnc<' IL (l"niv. of Ldiforni:l, Los Ang-cksl. Sky 
Tcksc.; 4:1: Ko. 1;. 162-:'.(.Jun l!J72l. 

Solar C<Jt>niic radiation is dit->ct1sscc.I and th<' origin of primary 
cn~niic r.'l,J LJ.t ion is ('( \m;id('rcd. l \\ !) .'\1.l 

41527 lS<1TOPIC Cll'.llI'1''lTl< >N .11\;IJ FT.E~lE~;T.\L ,\BUN­
ll.\NCE (Jlo' C.\I LJUl\1 JI\ ~1ETI·:c >!UTE:~,\!\ j) IN Tl·:run·:STHL\L 
S,\'.\TPLI·>. ll« l.aetcr, .I. H. 1\lt•ct>'rn .\ustr.ilian Inst. of Tcrh., 
Smith Hemley). Geochini. (' .. ..::;m.ir•him. Act.l; :lti: No. 7, 7J.'i-
43(Jul l!l72l. 

!'he i8olopic cnmp·1~itinn ol l',:illiurn in J.\ il'('!l mf'tcorites and 
:1 tcrn'str1:1' .c..tandanl \\Pl'f' llll':t.•·11r<''! u~;11n; :1 solid-source mass 
sp('C'trmn('lt'l". I;.otnplc :Iimnd:t!l( l'- oI mct('oritic :ind tt•rn·str1:tl 
hall turn cigr0t• lo w1tllin l1 11 17. Th(' t"Of1lc·ntr:1tion of i~;illium in 
~I ! run :rnd .-1 -.:;tCJtlt' nH.:t<'or:ipc:. ;111d in 1:3 ~t:rnd;1r.: rocks \\:t~ 1:1'-

1l'r1nitJl'c! u.--1ng- tlw rnl'l 11od id i~.it"fH' dilution. 111 gcne!"d, Uw 
:1:-'Jl'l·rnen! JH,t\~ecn tlii~ \\Prl. :1·1c1 11iht·r n1d)l1s111·d (!:'ll,J is (''-:c<'llcnt. 
1:1u1 !11 

41528 cTH\.EY OF Tf!E ]:;(ll'<'l'lC .-\NlJ ELE~IENT.\L 
\Hl'\DANCE 1 )f·' /.JNC. !~n.'-'nL n. i~. ,J. H. {I'niv. Jf \\t'~.1crn 

.\u'.-+r:dL1 1 J'•·nh)_ Gl:•H'~llfll, (' 1srn1 dlirn .. \.·t:.; :1h: ~·n.-;, 
- (1 l - ! .1,,;11] l :J;~i. 

\ :i1:1;-..:-; >:>L"l''.rorndn(' tcdnll<illt' 'tnpitt";d)l(' to tin· ~;tudv ,,j hi~~h 
: .. n:/ i1111 l"'ci'.enti~il l'l('JlllT:l;, ".1-... 11;.1'(\ to JJ1V1':~ti,!:!;:t1f' the po:-;:.1-

',c!it\· t 1 t r':11ur:il p1·0('1':-.-...t·:. pruduc111~'. \·ari:1t1(1n~ in iJic i.'-'11[1,pie 

t'•Jl!1po~;1\1r.n ()! /..JH". ~<() .'-'it..n1it!c:.nt \:1J"i;1t1r11l> \.'.1~1·1· dt't1'\'l('d l!l 
!hr· -...;): 0 11,]('.<.: stU(!it•d J"f.e ,<.:: 0 \j11p!(' ;JilllJt(!·:ltH'\"; of t])c !11;l>S liJ, (jf), 

t);, 1> .... rnci 70 i:--:1,tc1p0 . ...; in tPJTl _c.;11·i:11 /lrH' \'.('.!'c' {'~;tim:1kd !1) lie 
.1~.1) 1,:...'.l.:Hi 1J.jJ"l,·l.Jo !'1 .11,i, o.:~.~indo.1)~ 1 0.01 1 ~'.J 
i·»:-;p 1 '1" i\'L•I\·. I !rw c'()tw<·i:l r;1! !tJn~, ., ' n· dt'lt'l"!lll!lE d in l·l stone, 
J >i'•!l\'-J ton. ·~11 11·r1n mdc(·J·1k- .tnrl ;n ;i Llrge numb<'!" of 

11·rr(·-...·tn 1), ,;1:1 111, ~ usini~ isot()11t· 11,;; Jtiun ;::id atPn1ic :th~;oq1tioq 

r1lt't]1,,1:-... r·1·1· r:1n,'l' of ("cmccntr:·.i('t''~ fl)und in :-;tr>n(' 1n('t\'ori1es 
"'lti t1"T•'.--..lr1:1] J1 1·~· . ..:::; is :--.i111t 1.,r 11. t·1:1t 1,n·v1,111>lv l'l'JHJJ'l(·'l ,,tlt 

'.•I 1( iJ"(•J' i:r·t1•t111tcs :1 .·IL'. "I•. \1,iri,•:·, r>ll<'(·ntr:ll1011 l":tllg\· \1.:ts 

4152!1 I].\~ 1'J·; I L:-<TI11~· CilHt 1 :\(H.tJ\.~·1 (lF PETEH.~B!'HC 
\:\"fJ 1THI·:1: \Jl:TF• ·J<rf E:-.:. Jl,.,1,,:~t·k, F. :\. ICal1L1rr.L! In~t. of 

·~·1.,-·:., Pu~~.1dt:r.11. 1;,,,,, 1'.'.P1.1· 1~m 1(_"hi!t1. \et.1; ,;f;; \.1. 7, 7~:)-
- ...:.< 11 ~ LJ- \ 

.-\r:;(\r; .!'.'•: '.l'nr•1; 1 :1 :1n, pn'."'t·1:tt !or :1 th(·1·nwl J'(•lt-a.c.;e t-=lUd\' 

<>I' 11cutr.'J1 11"·1,11.it. d :-':ln;:;!,, 1f t 11· t•ucriti· 111ett'•1ntt· PctPrs-

f1LJ1"~· :-~v1 1 r.:1 --;r,, ,!11 1r1 c·orrt·cT11 tJ'-' rl 1n:ic1.· f1\' tl:l' m1·thod nl 
cor•·t·L,: ..... ·,t1 t · :( .... ,1rn! ·~!( l'(' »n,.;!l:p {•I bn:1r .sv.--;tematit·s 
to ri:t ,[l J1J:1t11 l]• l".',"('li (fir:!,,, .\Jl1 ·lo j{, :-... ll'c!l•oritt' is 

rJI 1,1·t;\ rn·1-;11 I .' J~1n \:l'/l(Jll d:n I !!lJ '.l.1·1· lllC(i'·ll !( 1 ·~ Ul \\hic!J 
l~.tl[c,p "I~' ·...::ire ;•i.·,1n;r1:( llt IJ '1' IJt,1'g •1·1.-.; no t'X('P~c-: .~''X(· 

.it:1·1:,:J: ,iiJ1·' • 1n ,.:u ,;,.~·:tv 11+' 1 l, .1' :1 t 4 p '.l:'l- r:Jtw corrc-
~pcn1d111~; (J ,,nc;r-~ .,r \(·;1,,n l'l t1,nt1ur: ;1; l J n1rlliun ve:trs .lt"tl'f 

th(' I ;Jr !'ill ....... ~)l',"t•/' !J. rht> :Jn_:•y(i <i 11'J ',11( ·L'.IJS!;t!lfial Ju~:-, 
<Jf 1'" ".;, .\r :~rn. ,;()" >t del a i \r '\r pl:1',(':1u, l';.:..t:1u-

/tn•.( 1· iin-,1• 1, Ar :t;~v of l ;;.~ ]!' 'T, lc'l:rt11,(' to :l!l 

,·...::'.-.,,_J1r1•. ;...., ,.f ! r·1J 111' yr i<JJ' >t. :"-(".'l'l'lll. Cnmpari~>Pn with 
-...;tn,r:! ::<111 (:.,t. 1 t.Jr 1>tlH·r •'UCfllt'." .rnd llw chontli 1lc t:uarciia .--;ug­

;··-·...:l.-., ,.r- 1,1.(·t '. ,,J nf :~_:r1 ni!llion \, r...; ll('t\•.t•en fr:t('tion;1fic;n from 
· rul111L11r1.-r1c11 re'-'• r\'oir :ind the· t1n.tl cooling (d Petpr::.buq.;. 

Th"'. :11c 1:11 i-i"w~1 :1ch 1 11Hlr11t L:tf:t\·e1t(' ha~ no dctl·ctahle cJccav 

1_,rnrl'H·1;-, <·J t··••.t·r l''Jr ui· .:HPu, rndi(· 1!111t.; ;i ga:-,.-i·c·tention forma­
ti<in; !!: I' .it :. ,ts! :;.-,r1 11111lion yl'.t r~ ;tltt·r St. '.-'c\ •'l'Ul. rhe ('LllTt'nt 
1

J( ..;
1 1.:1~ 11 r th<> '" 11 P11i.·

1rir rali(, ill tlw t·ho11dnt1· St. ~P\"<'nn ;1t llle 
lil':ll' r;t 11;, f,Jrtl .lfJ<,:l .--, ().{/],-,.j ll.()(1].), _:] 1 ·,~ ii1r~~H'l' th;1:1 /il'C'."i(lll:--::]V 
}°l"l·J1'l1'!: ii~-, 

41530 co.-;:.10Gn:1c "AI .-\l\IJ l2Na JN A Lfll\All HEGOLITJI 
RE<.JJ\lf'...HElJ 1n· Ll~~~A-1(. Vln(;bTLl.duv, .:\. P.; LavruL.hrna, 
.-\. K.; (;urin, V. D.; lJstinova, n. s:. (ln:-;t. of Geocherni~.;tr~1 <tnd 
At:.:dytical Chf:mist!')', l\1osl;ow). Dckl. Akad. Nauk :-;,~_;~I{; '.2U2.: 
No. 2, \37-41!(11 ,fan 1972). (In H1i.ss"'"l· 

: :r.~pJe.':i <Jf !'f'(';, r om lour Lr~·i· t1·, :1.::.> on the vi~ibl(~ ~lli1· uf tLe 
t)l1wi\, up1,n :tn~i\·:il.S :1: !:.dJU!..ltur.1·.":.:> 'Ill L".J.rth, j)l'OVCd td 1 l'pl l .:L'ilC 

two types, at least: brcccla and rc['o!lih. The c'c,,th distribution 
in tl1esc s:implcs of 2:.Na and ~gi\l r::is dctcrrnir.cd, 2nd a con1p:iri .. 
sou was made und ls dlscu:;sed. Extr:inolatln'j !o tl18 moment of 
sampling by Luna-16 yielded the f,,l!mving V:!l1'~B for average ac­
tivitv m disintegrations/min ·kg of 1Jarnplo: fvr Z::iAl, Gl; for 22Na

1 

47. IK.S.W.i 

41531 ABSOLL"TE VEJ1TICAL C'OS:\HC-HAY .MUON fNTEl\'­
SITY AT SEA LEVEL. Ashton, F.; Tc~Jl, K.; Wolfendale, A. W, 
(Durham Univ., Eng.). Nuovo Clm.; :JB: No. 2, 211-CO(ll Jun 
191""). 

The absolute \"ert!ca! intensity of muons witb momentum above 
O.o~ Ge\' /cat sc:i !em! was nwasured and four.ct to be (8.22 ± 
O.·lOJ · 1 o-3 cm-2 sr-1 s-1. Th.Ls \·~due was cluse to what would be 
expecteU from recent dcterm1rn1tions by AHkofer ct :il. an<l was 
sig-nrhcantl~, hig!1cr th.:in the norm:llization valL:e for a number of 
_vear~;. By usinri other absolute !~1casurcrnenw m this region of 
momentum, the intcgr~1l and diffL·rentLd muon rnten.slties at the 
stand:ird momentum uf 1 Ce\' c vitcrc fvund to be (7.:d ±; 0.401 
10-.; cm-2 .sr-1 s- 1 and n.JH ~ 1J.J?I · 1o<l c·n1- 2 sr-1 s-t (GeV 'd 
re:::;pectively. (au.Liu 

41532 ELECTHON PARAMAGNETIC" RESONANCE OF RA­
DrATfON DAMAGE fl\,\ Ll'KIH HOCK. '!'say, F.; Chern. S. I.; 
~L1natt, s. L. (C,liforni:i fnst. of Tech .. l'as.idew). Nature 
(Lun>Lm) Phys. Sci.; 237: :\o. 77. 121-~(ID Jc:n 1972). 

Evi.lence is rcportu.J for r3.diatiun induced EPH ~~ign:ils in an 
Ap1Jllo lunar rock sample. The results indicate thaL radiation 
damage w:Is less extt·n:.;h·t: than t'XPCctl·lli thi.-::: w::.L:i in ~grc·cmcnt 
with thrr·mulumine~;ct.·nc~· me:1sur~mc:1· ... ~. The pre:':cnce uf bolh 
ch·ct1"on and hole traps wa.9 clearly shP',\ n, thl~ ~Pn. teehniqul' 
appears to iie more effl·ctin.' than hig·h-~cmper:ilure thcrmo­
luminLseence in dl'tt·ctin;..; tranpcd f'lectron.s :-ind hoIL·S \Vith 
high :1ctivation f'ncr;..:·ie:-;. (l'l\:) 

41533 LOW FRFQl'E:\CY lL\DlO F~llS~lOC\' FHP~! I:'\TEN-
Sl\'E AIR SllOWEH;;_ .\Han, II. H. (lmpcriol Co!!. o:· ~cience 
and Tech .. London). Noturc (London); ~73: No. 5355. 38±-5 
(IC. .Jun 1972). 

It is .stated that the ob:h'n·cd r::l(.!io emission from extensive 
air showers at frequcnck~.; bctwct.:n :JO and 10(1 ~IfI::. !s in gocx:! 
agreement with theory', but :it lower frcqu0ncie.::J the situation is 
llltll'h less satisfactory. Theory predicts that the field strength 
Pl'r unit bandwidth sf.ould rise sm,Jl)thly frum .:ero towards the 
oh:.-;f'r,:rd va1ue.s at 30 to JUU 11Hz, f)ut U1c l'Xpcrimcntal values 
bt>t·.\·een 2 and 5 I\lHz arc ::ihnut lOP tim<·<.; larger. Catculations 
intt r..ded to set a generous uprkT lin11t to this field strength are 
pr('.-;entcd, based on the lPast cuntrcversia! dcrr.cncs of the theory. 
(l"E1 

41534 ACTJV,\TIO!\ .INALY:"lS DFTERJ\lfNATION OF 40 
FLI·~J\IENTS IN LC:\ All ~I IT EHIAL. Brunfe!t .. \. 0. (l'niv. of 
Oslo): Steinnes, E. Dan. Kemi; 53: No. 4. 49-52; 55(1972). 
(In !\ orwegian). 

A neutron-activation schernc for analysis of lunar material 
is ck'sCribed. ft is possible' to determine up to -±.2 elements on 
the basis uf about ,lUO mg of matcrici!. The method is also ap­
plicable to other types of gcDlogical material, e.g., meteorites 
or core .samples from deep .':lea basins. The scheme was tested 
with the stand:ird rock basalt DCTI-1 from the US Geo!o;;tcal 
Sunl'V. ([J.P.) Wenm:irki 

415'.;5 DEPE1'DE!\CE OF THE COEFFICIENT OF INEL..\S­
TICJTY ON THE E!\'EHGY OF THE :-IUCLEON. Akimuv, V. V.; 
Grigorov, N. L.; Kozlov, v. D. Izv. Akad. Nauk ~<'SR, Ser. 
Flz.; 35: No. 10, 2U40-3(0ct 1971). (In Hussian). 

The calculation of tht• nucleon flux at the atmospheric depth 
1000 g · cm- 2 in the hypothesis th:it the j)rimary spectrum of 
protons, the spectrum of all particle:-_;, ar.d the incrcJ.se of the 
inclaatic cross section of interaction \'. itb incrca.sc ul er.ergy· 
from c-xperimental data obtained by the satellite "~roton" does 
not ~;.~rce with other c.\:pcrir!iental data. il is su~fic:cr..t tL) as­
sunw a dependence (lf tbe COL•flicicr.r ut inL:lasticity on the cn,;rgy 
ot the nucleon. ltr-:nlt;iJ 

41536 GAMMA SPECTRA OBT.\INED WITH.\ MULTILAYER 
X-HAY CAMERA AT ,\ DEPTH OF 700 g.cm "2. Amineva, T. P.; 
VarJ~o'"l!tsknva, A. Ya.; D1~brovina, s .. .\.; (and other.::;, ~~v. 
Abo. ~:auk ,;ssn, ccr. Flc.; 35: !\o. 10, cU·l9-53(Uct 10~1), °<In 
Hc,;,;i;inJ. · 

:'i. inu!tilavcr x-ray camcr:i was used tn ubta.iM, fhc ~~h.>ctrum 
d! qu:.inta oy liott thl; im.11ul:-;e :.iwi »:1h1u~tric 1.1:..'thu·l.s sinrni-
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. ..,oJutiont-. rn the prt•scncc of methanol and 1·thano1 is compar('d. 
lauth1 

453~10 o()i!J>l'!o~; OF POL'tTALE'<T ELE~!U\T.i IJN SIL!C .. \ 
r;;·.L. HI. IS<JLAT!t!N UF PflOTACT!NIU~l llY ::iO!lPTIUN UN 

vielcl of !t~ln than the other possible reactions. Tb hnrnh~rccd 
chrnmium t.:irgot \Vas di::;t=-oJn-.d inn h~·rJrochloric .'.1.cirl frJlu~f on 
fMN1 from \'.·h1ch the · 2Fc \r.:is rcn10\·cn Ly ,:_:-i ('xtr:;2~in:1 :nct1~od. 
ThP rrmalninp; solutwn r;:is t::aturntccl r. ith l ur2 !~~·1 g.~:; f1y L~1b­
lilinL; it thro:1gh the solution, fro:'l1 ·::l:ic!1 ~lrnu ~t ::!I t:w ~ic1:l·o..Gio­
acti,·() r!1romium t.•nd othr1 r :~ctirc cur.t;in-:mo.r.L; v:,;r·"' :·0rn;-in:;:J by 
an :tnlon rxchani:;e mrthcd. Tb~ mni1~,;.~c~'.;e .c:o!'.!tic..i!': t!1:1:.; 0bt~1r..cd 
\\·as ('VitDOratccJ to cJrynr~·s, and the cr--frrP l'C':~idue •;;~l.S (:is.solved 
in ;,o ml rof 10 mol/l JJ_so, to~etl1cr ·.·:ith ~:;of KJU.. T:~cn t.'ie nn 
wa.s d1~~t1liod out o..s ~In 0 7 from the l'C':_;ttlting .~;l1lul.ion into rt trap 
conbirnn~ a small amollnt (Jr dilute HCI "olution µIus II202. :ro 
m:un!ain tf:c ''oiutinn at 10 i:10!/I of culfu:·fc :Jcid concontr:it1on and 
lG(iuC. 1•.hit'i1 is nie optimum condition fr"'r r.istillatiun. ~1:i:.~:tro~ic 
nitric ~rc:d \·anor 11~0.C"Cl w;!s ;td(lt~d ;;r.1.rh:tlly tfl the ho1!ln.s so­
JutJt n. TLc :~rn w.:-1;, o!Jt:1ir.:'d in ;i. c:u-rir-:·-:'rcP .st:llc. The chr'mi­
cnl \ !•·lds 11i.·0r nl! lhi: chr-1~1ic:ll pt'ocvdur--i pr·0'.'C'd to be ·,goi- 'vith 

.~! f.!C.\ 1;1-:L Fl'.< l,\J Tl! E .',ULUTION:, OF BC! and i!:S(J,. c,J<:tb, 
fl. (N1• ·Je:1r llt.:se:irch In.::it., RPz, Czech.). cuuL-'~.'t. Czeeh. 
< 'ht'm. Co1nrnun.; :17: t-.'o. S, 11Jh4-0(.\12y 197:::!}. 

Thi· ~.c1rption 1,J· lr~1e" amounts of prota<:tirduni on .silit'a g-cJ was 
Htu1lt1·d undi·r (h 1::imil· ··onditions rogctlier \Vith the desorption t·f­
l1·cf i\~·1'1•si:; of '·:11·i:>u~ aqueous :1mi nqucous-')l'g:U1ic ,-.,oluticins. 
1·1i,, l'( 

1 ~: il:!lit\· 1() .<-q1:1r:1te pro)t:1ctin1um, zir('o11-iu1n, h:ifnium, and 
ni(l!nuin Iii f/Jc /Jnlr··H'i1loric nr ,._,uifurfr :tC'id solutions w:-is nron•·i 
( \!ll'l'ir11t'llt.1!h l

1
l'ntaetinium \\[!,<-: ~1i~;o t=:<•:1arat(1d rrom t!.(• 0 acti-

... !led lhorium E>alt:-; lU1d frt"'rn th1· ur-n.niun-: or0. Tlil· mh:turr~ nf 
;n' of 11 .:i:\1-i!Cl nnd ~11 (if ~-~lropa1111/ nr 111.'.i -i!:!--:CJ

1 
,·an he 

u.-.. d fnr !hi' t·1 1
Jl1()11 of pi'utar!inrnm :11 1, nrhcd nn lJ.u ('Oil1111n d. 

~i/J\·:1 gt·l. Ulll!llJ 

4'i3'l1 ~OHPTION < lJ-' l'< lLYL\I.J·::d· I·:J.I-:.\11·:0.T;; <JN ,';ILW,\ 
< d·:I.. I I'. >U' \ H \Ti<J~ ()!' Tl!J· n: I'll.\ I \LLNT \Nil 
l,f·:r"<T.\\. \LL\!' l

1
Hlll' \C l'l:\n· .. 1. C;,~d:.:1, H.; J~rn1l~lud1, \. 

(.\lwlt::ir Ht•sc 11·"11 ln . .,t., He1. 1 l :t ·h.J. C'ollt-, t. Cu•l·n, l'ht>m. 
<" Jmmun.; Ji: :--.·o. ;>, it;•111-..:(r\I:ir 1~1';...:). 

J ht' P(': ~1i,iJ1[" 1,f rf1(' klLn:d,·'.1r ;1:11J p1·111;1\·alt·11t rr\11:tl'li11wm 

·, ;1.11·:111,.Jl <'1\ ,...;,111 :1'1 1 ! \LIS .'>{(;(~li·d ,111d ii '»a.-> i'1·~111d t!ut Ill tht· 
;
1
r1";1'!1l't (Ji ·1.\dl'(wh!r11'Jt' :1;1d :,11Jt 111(· :lcliJ'~ !Ii«• pt\1!.;. !m11;1:1 :id­

:~nrJ 1'd 1111 Ilic :-:1IH·:1;~·l·I'1111111111 ls r·, dUl'1't~ arid \\;,,:-,/Jt·d n11t i11 

1'il!'(>Jlllllll1(i!} :-;nltllt1 1 1l.~ \\'ll('l\':ts l!l1' n~i1~1·t d!H't·d l:·:i llo!l r,! IJJ'1
1

-

f.r\'11n111111 1·t
1
t11;iir . .- .1•ho/'li1•d (111 i , (' 'J1 ;111i. Thl· 1tL !h()d 11:1.-; 1, '-'lt•d 

'X!lll f1:t1' :.il1<llilll:-. "!If\, '!I.! !lth'JJ.i, ii \\'j, 1.JJI• .lf Lllld1
1

r· 
·"'11111 :.1 !' \'(11ld11 

,,11:1 11rir·tl\ ,.t,i1r·l 

Radioisotope Production 

4G392 (\ ; 2-1 ',cit;>) < '\ ('LOTH< 'N l'HlllH'CTi' 1:-; < >F ::3f; .\:\ 
L\"\l.l .\Til'N <lJ·· i Ill \I l'l.i·:\I{ Iii \(' i'I<i\~ \\ili<'il Jl!{(JIJITE 
l'HI:-\ l~OT()P!:. :--.11,id. 

1 
1°1<.·t·nt .J.; >1·l11iL~. h..t·nn··ti~ l .; ;i!t11·, .1:1;:11"-, 

\\ .; \\ 1•l!mnn, !f1·r1r·\· \. (\.:1t1onaJ .\1·11): ,,_ . ..._ :1:H' ~fl.i1't \drn1nt:-.-
tr.~!1u:1, L'! ·'.·vi:1nd, 1

1lJ1, 1
• ! 1''.\l·~ Ht c • .·11 Ct·:.·, r}. t l 1~17u. ·1:Jp. 

(:\,\.',_.\-T\J .\_1 7.:·11; ilHI! ll\!Jff 70 .. :·1. ,\IT·. 

:·:1(!1:1 1 1nn t111St' r:1d1,,,", 1·n:: 
\ 1 l'i f., ·~ nl d: ,·t',·T 

::11c:. , :I'' · ci,,11 ,111 !ll, d. 
'! .1·1,j '11.l! J!( <"II_\ jl!' 

·~;1.._' r.'ld1<1n.:,"J1!t 1:'rr 
I '< l: l 1 ~ t ' ( ':! \ " [ J;: l\ ~l 1:! J 

fll'"L'll~>,•r, .. .\t• Ir 
int .1·n1n;u~1-.; rf. t! , , ~: 

'ii l°l : lll t '. 

1 l!ll ~. '·' 
--.: t 1 I t ' : \ T f ' I j 

.t!Jc''ll (!1'' ·:1 l !!1'.'", ,,( •/11 
I I ht 1(' 

l' ti 11) ~ l r 1 n ] \ , .. : 1 ·, ~ 1··r·1· 

45393 1.\1:\\ll:~itl\ l'.\l.IJ'(1f~.\ ~.!,,-i 1 \Jii\tl\~J~<L 
Bl:·\.!\\.!!·· i\lt..1.\IlJ; \\frli t \HI\tl'\\!'1..':\<JIJJ~!~l.~\. !.ir-
~x1ur·. H. \I, i'.i!l', \\' il i! .1ci1 1 dt' .n1!l l·IJ. 
.\tkt·: 1 ~ l 

j l .) ' l ! I l ~I . -

.\ ll't'!h"l~ \\ i.::-
1
"\t•f,, t·d l ~lt',J,("' -l·~ !:d:1) t•'i'. 1'\C!l.:!lt_'.t' 

]ll tl<iuct :-.1dur :4 ·1:.- .r 1 d 1· 1·\•;i.1 rt- . ..,.l ·f. t 1 ·,"' .1 .
1

:.- ,1,'t1
11

'11-

~1 r.:.ill'd \I,.,]~ -l·/ ,:,t !' .dhi !Jt:!J- "t·, Jl,j>l ;:-.r .'l 11l)-

lllt1!l~:.:1 .-,J1t!T,~\ ...,,f/, O!\ ·:i11·-.\d '.u) 1 1\,L...; !,~ l .-;'t'·< " 

il' 

45304 ]']\{•111 "it•\{'i! l':\1.;:-:.1i1: 

P:\i~ rrt 1. ... J;( 1 »1:~ .. \l"1 1 .\t 1 \. 1 1. ·1 :-, -. ;,·r 
"":; lll:l ~.\ 'II .. , ,._ J ' 1 .. ' \ l: .Ill 1; ' 

1' :;, t1 • t ~·u, ~ >: ! 1.. l j'. I' J. .->I" '. lt:: 
](,! --hi. \t~. : ·; : i '. r ln 

I'·.•!· r'.~P pr !u. ri,·:1 1·t ·,1~!' ;n r., 

! : J. :~ 't" ! ; ·~ Tl! F 
, \I. l 'HHl •.\li l ·' i'.u. 

J-.... " • ~ l . \ i • l ' : . 
1,, 

on :::1: :r:1l :h t'1Jt1::·. ;:~·tr t'\l'J! :·:, ·· 

1.'t'rlur,' t'~)lt'l': 1 h ! 1:,· , :t·1::1,·:1! .,,·i' 1_ .ii "",. "'•' :: 

h~dr. 1 ,'~:l l'.l' ·;c·~,i ~,,]·, :·, it :;lt' 1>,,ll''' ! •:,•.! ',l; ,_('~ :·t· 

a .r;uffici .. •i.t rndiocht~rni( al rurity. tauth) 

453'15 i'!Ul!JCCT!U;\ < !F CAHHI f·: H-FlffE tnm •1911Jg W_ITH 
.\ ('\'('LCJI HON. \\'il/; 11 1:; 0 , P. i:.; llc~ci1, L.A.; Marlo-:;, K. IV. 
1.'~:1.,·;d HcM·:<1·ch Lab., \V:L>fun~tun, lJ. C.l. Hadiochim .. \ct.:.i; 
17: ~\o. -, 110-!:;(Jul l~Ji':.!1. 

Thi· pr:tctical ;_isp('t~ts or the pn1duct1on uf carricr-frcf' rn?rcury 
in a t'\ cJutn,n h\· jff(;t!JJJ l,ombanln.('nt of a g-oli.J tar~ct .'.lr8 d1~-
1·:1_..:sr·d. _.\ liquid nitrogen l'o(llf'd t:iq~ct :b>C'mbl.v :ind the rad10-
chf':111cal 1·~·,,ccdurc for the rcc.;vf't'_\' of L':u·ncr-frP.e mcr~·un from 
thP;.:. dd t·tr:.:c•t arc-. dc::,cn!it",i. (~am1na ~pcdr~ obta1r:.cd with a 
C(

1

1Lil dc1 tectur and n Sir Li) d('t(•ctor .'.1t'(' sl10r.·n. t:xpcrirnental 
\·rf'ld d1•trrn1111:.itions fo:· :'1?rn, 1:J 7Hg· arc cnrn1_J.1red wi[h lhctjretkal 
c:1J,·ul.:tions. 1:wth) 

45396 
r Til.IZ,\T!(ll\ OF Bf'SEAHCI! m-:_.\(''[CJR:S ['(}fl llADIO-

f~i. T
1 1P!·~ PHUDl'CTfO~~. H 1hrwin. ~I. .\T.tt'l1r (P.tkist~tn Irist. 

oJ :\uck:1 r >'<·icncc and Tech .. il,1\v:llpmwJ. ~ucict1::.; II\.<1r:.ich1): 
o: :<". :. ~c'<i21197J). 

J'h, ~·.1,l1, isotnpp 1,ror!udion f:1ciiit\· J..t P1e Pabst.in Institi:tc ot 
\"uclc i·· ~('j·,·iH'(' and 'fl't hnoJt,gy (JlI:~~~·1 ···(·1n i~ de::·ct·ibc•i. !tis 

su~~', ":t"d tl;·tt 1•!/ol'ts shu:.iJd ilt' d11·cct(·d t11'.' .u·ds th(' t•st:1:1lish­
mf'nt 1

1
• m,··!;,--fs for the S('.loction (•f t·tr;:_:·c'l nutnrials :c:-Fi thf' 

dt l1'rrn1r:1t1, n uf chrmic:l) pt'(l,.'f'S.:::rs fn:·· pr.1duction. f>~1dc~s. 
S»m~ : .i·,1c n~~t~:in_·h on nt11·J·.':1r rc:L:'.t ,l'Jii th·, d11':nir. __ '.1J c:'-
ff'cr.; •·'.· ;:ul'/1'.tr ti·an.sfornution is als() ._ 1t.;) for rad11J1:-;ntqp~ i;i-o­
rltr{ tit)n. :0 S'.J..', nothing- of th(' gu:tI·:rntC'[·J?!_' c•i' hi~:;h r~1.:!~''L'!1cn11c:J.l 
p1.11·ih· ((!': thf' p1·nrJud.~. JH'OC1'd~:r<'~ uf ;L. ti-.·:1ti11n :-:.:1al_'> :::;is of tJ.r­
l2:t'r n:J.t(·~·ials, ,•r ·. 1 auth) 

Reactor Fuel Reprocessing 

453'17 (C'OI\F-720'.JO:l-9) COKTII\UOuS OR SE'.lllCC'NTIN­
l c1; ·' U:ACllEH Fon LEACHIKG SClLL1BLE COHE '.\L\TERJAL 
Flitl\r '!!L-\1<ED ~PE:<T NTCLEAR l·TEL TUJES. Odom, 
l·. !I. 11'ak l!1dgc' !\ational· Lah., T~nc1.). 197~. 32p. Dep. 
~\TJ:--. 

i·1·,11r l\'.l'nill';h rc:110tC' :\·~;t('rns tcchnnlogy Cr':1fercnc~~; fdnho 
F:i!L~. Ill. 17 ~t·p 197~l. 

l'ht· t rkct1n' 11i~·snluti(1n tlf shc:-ired 11qmd-·~1C't'.1l fast brPPdcr 
re~h'r·ir :ut·ls 1~ C(•l1Silil'rcd. Concepts :inti r::rndels rcprPSPritJt1ve 
,If cu1-r\'ll~ apprn~H·:ies to <.he cnnllnuous ur semicontinuous dis­
:.-.nlu:1.•n of tht..'~t' fucL':i were dt.•\doped to '.1ssess the n1agnitudc 
.if lilt' d1ff'.t ,!lt ,·s to be· encountered in ccni:roHing thC' flu\•:, resi­
•lt>th'l' t1mc. :1'~!1:1~ion, :ind tc:1n~fer of the snc:!red mnterial thro1.J.gh 
~~It'!,;; .

1

1•\·1t'1'. r:1e perfnrm~ll1L'C nf many of U;e models dC\'t'loµl:d 
\\;is ~uc' ~·s::1._iJ1'. :k'mon.stratell, but the r~ior!t•l of the c(1111p:1n­

fi'.r'n:, l !"l;_.n °1c1m cont:nuu1~:i lf':J.Cher \\ith slop,•J tr:rnsft•r ducts 
i":-> rl'p:·t ~t'!ll 1t1-.t• t•i :Le most effpctivC' and srr:1i~ht:"nrn-ard design 
r1•t1tri:-cu ·:-.eet :lll · f the pt>rt'orm:-incc rc,1u1rcn:L::ts. 1.aui1l 

453'.lS dl()c'KET-.i0201-12'JI \\E;-;T \',\I.LEY !!E·P!lC'C'I,SS­
I\~; Pl \\·; (~-i •• ~·tcrh· Hept);·t for .-\pri! l, l~:72-Junc :;l:, 107~, 
Ptrt I. .\ .,·h-.tr F~;eJ :)t.:"n~ict.:s, inc., \\l'.St ~.-.t~ley 1 S, ':".). 1-± Jul 
1:1 7~. i.J.·;J, ~TI~. 

} ;n 1n
1

nmt·nul :;ample~ \\('re an.::ily":cd f~Jr '31 r. J,}ph.1 activity, 
.1n1: .Jct:1 .. ·:.-:1!\. l'ut:d (:;.;=;c~;:1r;t_•s in l:t!Ul: ;1n:l g:1St''IU'."-. cf11uents 
.11 ,, ·'n ;·,., . ..:ro.s.-: ~', gr()~s ,, tn!lu1n. ~ 1:-:'.r. '.: '1, ··~r, :1c i ~ 3 !1. 
.'.-'llt" :l '.l':'t•' lihl :·.1rl·r fl L~bC('r.: .. ;~ts:::« .... l :-.k:'. .. \I.C.G.) 
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end"' II. 
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1

• 'tnr t·•i:..·'.:n1c3l sp.t-'L'.f1i:._ :1:.on,Q rur: :· Jrm 
·'. :n ,~,·!·: ·'·"'· l·'.:r·:c: .. :1r ··n1;l·t·n~:· .um ,(l'.1 1 xch1ngc 

r1pt·r •n. v:H!.-;~:c ,.,_1::cl :-.'.r:l'i •:: ~n c ~~('e" 1 '.1·:-1:.:t..._, ?:o.r.:~,_-
·.i!: -- --nl1,: r:i-::. :l'~~\, ii, L"::ipor.:·,,r .~·_·Jn1·pr2s:-:•:re. 
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