oo 411839 FPOR HAL PLANK IL
| oy £ L TR b »
j\‘ /j /j /{)M/

S aaad WIl!llfflillfmii!l}lﬂﬂ{mfﬂ!

Height of IVY Mike Cloud

Memo by W. D. Urry, £ FOAT -]
with enclosures

BEST COPY AVAILABLE 4

[73% mwm OF ERERGY DICLASSIFCATCN REv &
TSTFIVIEW- TATE % h TETLRETRATION KIRCUE HUMBZR(SH

: 1. CLASSIFICATVIN RETPI. TG
, CLALSIFACARGN CHAGDY
CONTAINS N'D DOE CLASSIRED INFO
COURDINATE WATH: _/sr 2‘ eof L
CLASSIFICATION CARCELED
. CLASSIFIED INFO BRADKETED
THER (SPECIFYX

s frer A e e aay ZAT

e




“ -
e a TR AL TN H ‘ l
E"“i"ii"&,»’u PR Ttttk Biawmdval )
-~

pr-="
yLysis!?
L TV N
e p— N ) - e
T ar .’;i'r'— ) ) "‘pm S
Y O IR
24 April 1953
AKMEMORANDUM POR RNOORD
USUBIECT) W~ © Melght ef IVY ( © " mike Cloud

, Je axmm.rmmmwuwnumnhumm
MltMu‘ﬂnumckmm one due south of ground gerc at

wespproximetely 70 mautical miles, w othar due sast of ground marc at
Wuxy 80 mawtical miles. The planned missien of these flights
(dwns to securs a phetegraph of the IVY Mike sleud sach mimute fer ens howr
mumn the explosion. This mission wes requested by Headquarters USAF,
“SAFQAT~1 for sfter-the=fact sloud height saleulations hut the pictures have
mmmmxm, and mey mot be of much value for the imtanded prposs
w of poorly defined er absent harizons.

.2s +Wmschaduled ubble sextant readings were made by

- An the sixcraft to the south and of Mesdquartexrs UBAF, APOAT-]
~ An the aixcraft t» the esst. Alrereft leren pesitions were provided by the
‘mavigetor of the alrcraft who alse shetked some of the angle ebservations.

-efittached hereto s Table I giving the abservatioens and esleulstions of eloud
,»,;ﬁ-bight and heights ef various ovutstanding features of the eloud, The cbser-
“4aations of sngle, distance to ground mero, snd alreraft gltitude axe believed

%0 be such that the salculated heights axe st in exror ens may o the ethar

e-;%ymthmnh-rth. Consideration of some points would isad

to beliove that no large arrors ware introduced by “edge” aighting and
ebtaining srronscusly high angles, First of all, thare can be Littl:

A&fﬂdtuudofmlndm“mmwltdﬂmwieb

-wylelded an altitude of 135,500 feet, The difference hetween this altitude
‘amnd the top of the ¢loud at around 120,000 feet was in the serxect proportin

' Ag@a the thickness of the sloud (120,000 ~ 67,000 & 43,000 feet) a8 fudgec

MOt the time, Secondly, & sighting en the far right sdge of the clouwc
‘aqm st 11,75 minutes 4n Table I) gave 104,000 feet and this san hardly be
4n exror by 40,000 feet dus to srroneous sighting arising from edge snd
-4thickness ef fects, as it would be 4if the cleud &id not zise above ths tropc
«pause. -Thirdly, the main shear laysr measured st 15.25 minutes in Tabie !

~ugave an altitude cerresponding exactly to that of the prognostisatsd principls

aQ

. Stlui

‘%mualum for the event and was again judged te be at the sorrect pro-
--poxrtional altitude fer a tep at around 120,000 feet. Fourthly, the altitude:
©f 110,000 and 112,000 feet at 2,606 and 342 sirutes arxe not sxplainedle or
~false base lins because of latars] movement eof the ¢loud; air movemants are

not that zapid oompared with s plans to ground zeroc bade line of 68 mautica
alles.
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"at the time of IVY King test are shown en Pigure

oqually

woertain that the bulk of this msin g¢loud ended up ia the strxatosphare between
+$0 and 120 thousand feet. -IThe maintenance of its shape and ferm axe belisved
.%.v!r%!’r

1.

+egatinate of the degree of mixing of the sesondarily fermed large msin

3 Ihe oons of the measuzed Might of the top of thw ¢loud
.»ovar 8 period of ons houxr in Teble I is eonsistent with the slow movemant
of the clovd. Neasurements by in the airczaft to the sast of

mevazicusly betwsen 127,000 and 99,000 fest.

4. “The Fate of ¥ise of the sloud can be sbtained from Figure I, |
It 48 to be moted that a marked vertical deceleration eccurred at two N
#minutes, at which time the sonspicusus latersl spreading eccwxred. Tnis "

48 $n agresment with the obsszvations of C. E. Palmer axoppt that ectial

.smsasurement indicates the "splashing™ eecwsred sgminst s barrier between H "
300,000 and 110,000 feet, which may be of significance in ¢ormestion with '
the usual increase in temperstuxre at sround 9000 feet, Soms sbservetions ’;

_Lgiven to by ,uuav:ewxmmuhmnm

~Plotted also in Flgure 1. ‘s sbeexvetion at 40 seconds as the . 1
=gloud went by his altitude 1is in fair sagresment with v

¥
5
walso is his cbservation some tine after 20 mimstes. At five mimstes, ., §

s cbsexvation is eonsidersbly lower than ‘Bhut the . ¢
~mtop 1s well within the stratoephare, ¢ ,&,;'

b-Mmer -
smmmmum.mumudn:uu

~Be *YThe hypothesis pt ferward by Professcr C, B, Palmar in his ff‘g
semecond latter of 2 February 1953 for the secondary fermation of the maln = .
+darge cloud sppears to the authar to be plsusible but it also appsars ¢

40 be due to fits finternal twzbulence and ungqual hest distsibution. #

NG
-mdth 8 primary column of muclear debris, 1f indeed this did mot imtimately {: 3’
mmuu,umlynmnsmh A8

mmmtwlwmmm.mm.fhnhlnwmm
‘o the main cleud, a8 statemsnts by some of the pllots of the F<4 sampling
-saipcraft, appears ts oonfirm. L S

T mu.twm--mm-pupn?fwnm.
mmmnr.r.l.uxmuu.l.&mu ‘11 Decambex 1952, © ¢ .
discussing a well=defined xelation between ourly m of sise of the slonwd
«and the snexgy of a muclesr explosion. <4 7 ¥ -
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“SUBJs sThe Relationship Between Eneryy and Rate of Cloud Rise -
7705 .Drs Mo Do Urry PRGN P We Allen  +DATHs 1l Doc 52  +CMT, )

. 1. uywmtwhltu&.!mwpmmﬁluvuhmnmmﬂn
- 4metas of rise of elm from U.S. atomic tests and have plotted values for the |
wagates of riss agal gyum.nmmxnuummm.w
wadth the sspirical on of rélationship.

2 mnuoruumv&huﬂ.m“imtoammmm
Airst winute end decreasing tharesftar to sssentially zexo after about 10 minutes.
%The data svailable to us are not good snough to show the maximm rate due to poor

- aaiming and infrequent measurenents, but may be used to cbtain the aversge rete of¢
.xise over 8 period of minutes, JThe sversge over the fnitial 3 mirutes is used on
this graphe In all cases axcept IVY Mike the clouds wexe still rising rapidly

mmmuznunmmmammumnm.muwudmns ,;-;.
Myeated in a special mannar es indicated below. 1

It s reasoneble to believe thexre {0 be dome dependency of ries Zate cn
«*Mhn lapse of ambient air temperature wdth altitude. The effect of inversions and
. ‘wstable layers will, howsvar, be s minimm in the earlisst seconds of rlse, fmcreasing
;An importance se the tempersture difference decreases betwsen ¢loud and surrounding
tmosphere, -Mhen the ¢loud resches msbient air tanpérature, fAurther vextical motion
‘MC damped out. It is thexrefore preferable to measuxre the rste of rise st the earlies-
" gpossible time, and the maximm rate of rise should be more indicative of senaxgy than
- «Mthe mean S-mirsrte rate used hore,

b

+8ince the mean Iapse rate of tamperature is markedly diffezent in tho
+Btratosphere than in the troposphere, it is preferable to mie all nmm in
“sthe troposphers until sdequate saorrections san be made for this.

-~ 3. -wRate of Xise dsta are wvallable fyom the following sourcess . ' ;, ‘

WW Humghreys, USB, documented the

«—w¥ise and d:hpcraion ®! the JANDSIONE ¢] in an AFSWP pubnuuoa. Classified -

am»um Mstecrological Information, Operation SANDGTONE.™ His date waxre cbtained
by theodolite and aze reasonably accurate over at lesst the first fow minvtes of xise.

- De —.Cpaxation (REEIQUSE. The rise of the GREENHOUSE slowds weye ob-
dained from an unpublished report on "Cloud Physics®, Proj. 4,6, by Ir, W.W.Xallogg,
+Rand Carp. -dotion picture photography wexe snalyzed fcr cloud riss and ¢loud
‘edimensions, ard the ra tes of rise over the first 4 or 5 mimtes are praobadly good,
«although weather clouxis cbscured parts of the stamic clouds. The maximm altitudes
«0f the Dog and George ¢louds are still fn doubt since the tops of these slowds ware
ot vhlbh from the camars positions, ,

Opsxations BUSTER-JANGLE. Two sources of eloud rise dsta are
amnnblo !ar these operstions, one being that taken by mlf (vith your help in @




.QNACY ACT MATERIAL REMOVED@D

2o T - —
~souple of cases) by hand ¢linometex, and  _ eugnr taken by Alr Weather Serxvice
«parsonnel by theodolites These two 8ets wnwwwew veXy well in all cases except .
+#Charlie cloud, On the graph, the average of the two i {ndicatad by the urelod Y
widot, with the outriggexs showing the velues thamselves, o

Doazation IVY, Three surface vessels mmmztm ‘
iwgngaged 4in naklnq ¢loud rise and height measuremonts of Mils cloud. Of these

“mml falled to make any height messuremsnts until H ¢ 0} » Gnd one tu‘pitnl ﬂdo
{ measuremont, at appxroxiuciely H ¢ 40 set, beloze H ¥+ 5 ‘mine It i8 not
~m1 that timing wes very accurats on this measurament 80 it wes discarded.
-*The Other measurements shoved the gloud to have opixcached maximm sititude st - sh
J minutes 80 in sddition to the 3 minute sversge an sversye was cbtained using
wgarlier measurements. Since there is reason to believe the rato to decresse In
»¢he stratospherv (above 56000 ft on Mike day) the second average was taksn of -
«gbsarvations below that heights The two averages are shown as horisontal iines L

. ,-‘a

~on the grephe
{1) Three minuts helghts:

UQS.S Qurtiss 100.5'00 fte B
U.Se Se Rendova 117,000 ft, R
-Afrersft No. _ 111,000 ft, F -
Alxcraft No, 2 R by N0 .+ ¢ 1% o PN
AVerage 114,000 fty 4n 3 mdn. b
(2) <Extrepolation of troposphere rates: » o4
UsBeSe Qurtiss wil6,600 ft. st 1 @min, M.GOOM
UeSeSe Rendova -0 early measurements
- Alrcraft No. 1 58,200 ft. at 13 min, 316,800 .ﬁJ:
~Aircxuaft Wo. 2 -0 sarly measurements
AAverage m.m M

“Three surface vessels and two aircraft smde measursnents of thn King sloud,

mall&ummmmmﬂut&mmum!mwmh mmm o
shaights axe as followss

. i

UsSeSe Ouk Hill 58,300
UsSeS. Rencov: 56,100
«Alrcraft No, 1 300
Alrcraft Noe 2 .. . 53,000 (Poudtul)

Average 56,400
“iThe sverage is plotted on the graph,

- &4s Consideradble improvenent in this relstionship might well Fesult fyom acre
waccurate detarmination of the rats of rise and in perticular of the maximm rats, -
- ~end from develorment of a scswection factor for variations in the ssblent aix 4
+“.Japse rate of temperature,
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