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In eonsidering the e!ficiernc7 ot ac&Tcnc1nt b7' rain-t&ll.1 his r.port. 
introduce• a lin• c-t reasm1ng about A-bar.b aloud cha.ract.e iat.1ca vhich 
1a, ao tar ae I lrnov, entir•l.7 nev, and which leads th• &tJ .hora tc t.he 
iapo:-te.nt. ooncluaion that. rain will carry down noe.rl.J' l~ or the 
actirlt1 1n the Nin cloud. Th• llae or na.30JU.n& 1• 'uit I OO.CTinci.rw 
up t.o a eert.&1.n point, an.er which it becooes rAt.her UtlCOn incin1 
becauae ct a numher ot uneert.&lnties whiah are· r.~ aentiOl'l • Sine• 
the Jiroblb 1• ot considerable interest to us, I am l".ere ording 
eo:ea order-o!--gn!tude cuctU.&tions 1iihi.ch 1et;J1 to R.e to t. row eo»vha\ 
Jl!O" llrJ':t en lt-.e phenoMet:a Ui~ ie au1ly obtainable tree casual 
re&ding ot 9\.!bject report. 

2. In brief, the reasoning an this topic 1n the 11~.tP Report. e •• 
tollowa1 Gince \he cloud rer-..:.ain1 visible &• it ccmplet.e• • riae, 
it JtllSt. O<Xl lain llUCh conde:-.aed &x>bture, ..mic?\ will prob& be 
conden .. d &&inl,y bn act.1Ye particle•, and litiich will be .-U<O .... ~L"'-1¥ 
8C&Tenged. 

407615 

Ha.rr1 ~hult.e and 1 haye diacuased the question e! 0<>r,dcn ion, u 
supported by t.he ~isibillt;r arc."\.Ulellt.1 and &re aatiatied th, ' the 
evidence la Yery strong. ObaorYed cloud Y01UJ:l9s are rough propo.rt.ion&l 
t,o bomb Tield, while the total .r;&ae ot ditf•rent ltOdola dee r.ot. vaey 
a great deal. Lov yield bcmba therefore ahould give h~<tier concentration• 
of original •t.•rial in the tin.al obsened cloud (near the ot it• 
rise). Por b<nba 'Mith pelds int.he fange l-_100 rr, or.a alculat.ea 
final coocci:.t.rat.1ona in tl• range io- l to io-lJ &/c~. S • a 
concenlrat.ior. en t.he order ot iQ-e g/cc 1• nNtde~ to al:e a dust 
cloud Tisibl•, it 1a aart.t.in that what one aeea tinall7 i• t.. t.he 
clo;.id ct bomb debrla. 

It this &rgwtar.t. 11'1 accepted, it 1• then ea.a;; to co~lude t t a 
cloud ot com!maed J10iature torms an i»port.a.'it J*rl. c·t v~t en• 
obsel"Yee, ~ it 1s easy to picture the !oration ct ttiln c oud b7 
t~e upsurge of "~ ~1st. air int.o t.he colder lnel•. (It s interesting 
to noie U:at t.?-. t.hervc&l. energy releu~ br this ceinde::sati rDA1 be 
of abQ;t u-. M::e order CJt aagnltude a• the Tiold ot th• bo • eo that 
one ~1.gM. •xpect. cloud he1t;ht. to deper.d on the hwd.dit1 pat s in t.he 
atmosphere}. Thie does not.. however, explain Ue pinkish o brcwieb 
tinr.• ot the cleud vhkh, I \t-.ir.k EOSt obsenero would &gre reraist.a 
at. lea.at. unt.11 the cloud .tors rldni. The pres.nee of t.hi cclcration, 
1er.ertJ.lT belicYed to be due t.c oxides ot n1t.roeen1 introduc a considerabl• 

BEST COPY AVAILABLE 



- . 
~ 

-~ 

v . 
... :~' 

:: 

t :.~. ·-

~ :~ ~>~i 
~ - ,., 

... - . . : j 

~" .. ;:.., {_ .. 
' . ·- . I 

11DCer\abt.7 1nt.o th• l'ut. 8t.&1t• ot the rf&aaning 1n Ua• mfP liepor\ -
t.he st.a\c.nt. \hat. ll09t et \t. cond.nsation w1ll probabq lte on ra41o­
aat.1.e parUol•. 

J. The tolloving pt.etap• are acerpt,ed fl'Oll "Th• lfJ.cropbi-.1 
llrT I. '· X.am and r. H. LUdla, in Jtepctrl.1 cm Pn>greu 
fol. ID, 1951 (Rel. 27 Jn the l1'SWP Report.)a 

'· 

p, l$8 •The rti.denee t.heni al t.ho\J!h h7 no l:LMX\I eor.clws 
that the eoat bport..ant. m= ei tor at.tir,,apheri.c oocden•at.1.c· 
in nature and are ot t1«:> Min il1pe• - aa.lt nuclei detlnd 
and •71>- troa. d ... rt. re£ion•, &nd acid nuclei produced b 
The largei- and acre ett1c1W1t nuclei are al.JIOet oert..Wy 
&ean conc•nt.ration ct aalt llUClei ill count.17 air Z"GOte t 
&reae 1• about 'tJIX)/u. 

1 l"Ugeat• 
are h,J~roacopic 

re& •e& •prq 
coabu.1t1on. - - • 
ea a&lt. - - - -

)Jl indu.t.rial 

P• 1'7 "t&rge nu.hen ot aew (omdene&tion) nuclei were roduced 
W'hatner the aource ot heat. - nen whc pure abaolut.e aleo. l w.. 
bumed &rd when a cJ ean platinum aurtaee waa httated elect · call7 in 
&lr trnioul.1 trnd tro11 nuclei and ~· - - - - Caat.e Wright 
aue:;cet.ed \hat t.he nuclei ., produced ecnai•t.ed ct nit.roua acid formed 
tror. the nitrogen, 0Jt1&•n and wat.er vapo\U" ot t.he air acco & to 
the tollowing nactionaa 

'2 + ~ • 2li0 (alx1ve 6200c) 

2NO + 02 = ~ (6200c to 11-0oC} 

IO f f«>2 + lf20 : 2HBOa 
Th•1 were abl• to detect. t.he pruance ot nitrous acid in t 1r ch.ll!ber 
after ao&buat.icn had occl11"Nd1 &nd troa t.he aiJlult.aneoua p acnce ot 
t.he acid and t.he nuclei th97 .uggeat.ed their 1.dontity. er support 
00%:199 trc= t.he tact t.ha.t. t.raau ct nitroua acid t.ve b.n d t.cted in 
r&Srl water - - - -

P• 158 - - - - lcm-hycro.aopic nuclei Mr be quite t 1t 
there are onl.7 a t•v Jvgroacopic cne$ anilable• and will ve a higher 
prob&bllit7 et being actin.t.•d in comective clouds in ~ic hi8her 
put nper saturation. a.re reached. - - - -

The ••• ct mcid•• ot nitrogen tormed b7 a nollrlnal ~.b 11 
in "The Utect.1 ot At.Ollie Weapons• ao ca t.h• orC:er ot 100 
gi.Ye8 & final Cloud CODCent.ratiOll OD the c;rdar Of io-10 t.o 
whi;h IMU 8Cn:.CV..at low tor rl•ibilit1 in the preaenee ot 
.io-o g/co ct condenafJd aoi.t.ure. lt. M•ta.e td.rl,y NI• t.o c 
t.hat t.he cor.ce.nt.rat.icn ot oxide• ot nitroien i• at le&.Bt. 
times Lhat ot the bcc.b debria 1n t.he cloud. 
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1. One 1e \t:en led to 9Uepect. that .ch ot the candenaaU.on 
nuclei toraod trti• t.he G>Jde1 ot nitrogen ra~her \.han on 
Row t.M authora arrive at &A ••tial• ot 20 - 30 llicrona pl.et ld.ae 
is not. claar. (It. 1• troa thia dz•, ooupled dt.h ot.hez- or-.t.ion, 
that, t.hq ot1nclude that. 90a•enging bJ J'ain u.r be ~ult• et 1clent). 
U cne t.akea one &icroc &I the anr&&e part.it!l• •is• of bo 4ebrl.a, 
and &••ume• tha.t aoi.tur• cor.donM• OD. t.hi.B onl7, t.hen a d plet a1n 
1n t.he rani;e 10 - 100 ld.c.ro1la co1111ea q1...1t.e reason&bl.J out tht 
rreccdin.& eatii:at.••. l!ovever, 1n \.h•Ji .. aenee ut e<ir;.pet.iti troa 
ci..'1er cor.den::iat.ian nuolei, it ia not "1' what <>be ahould xpec:t.. 
In tho ~b•~nce ot car.petition., aod -.ith1n the range of at.ab o p-owt.h, 
it appet.ra t.bat. t.Le &rowt.b ot JJUClff1 (upreaaed u proport. al 
Sr.creue in rad1ua) vi th increas1n£ relat.i nt b\U!J.dit.1 doea t. depend 
YUi llUCb OJl ~rt.icle al&e (CQ~UJI ot Mateorulog1 P• j). U 
one u:iur.e:i tht.t aa the cloud J"iaea, the J.ncNNUe in bmddi u rapid 
enoU&h ao t.llllt all awcld (no\ Ju•t. the &10st. e.ttic1ent) vil groV ai.4 
t.1-.ai t.h• a&l!;O rule &pplle• in th• Un8t.•ble re11un (1! at.t.lir ed), then 
it follows that t.hts DUe cl w.t.er cor.deruMtd ii partitioned a.ecord&rle• 
vit.h t.be total uaa coz~ccnt.ration ct ~iclce ot u.c~1 pt.rt ular •in. 
lt U1C1t1 !ollova'thit at least. 102 t.o lo4 t.1.a ... &a aw:h a:.(J1st • 11110ul4 
cmdense on t~e nitrogen produeta &a oo bot.b dc:bria, leai.d1.r; tc> a droplet 
else tor the e.ctivo p&rt.icles that. wo....id not be readily ee&v 1'ed• 
Thie reaaonir.g 15 certainly not conv-'-ncin£, bu~ l t.h1nlc it i as 
pl.&1oaiblc aa t.hat. tollo11Htd 1n the report.. 

e. I think \.hat. t.he authors ht.Ye tuea the cnly aar. courae 1n saua.in& 
100% ee&Tengir.g, but I Aleo think that the nlldit.7 c.t tti.e etiu.mpU.oa 
ia conaiderablr r.~e dcubt.tu.l Lb.an one wt.J..d &at.her lrttiA rct& ii~& t.ha 
report. 

I aqoe ir.ost heutilr vith the authors• cor:clus1on the.t tb 
need at. thi• til:;.e tor a till scale at.oir:ic we.apor-..a test. in 
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