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: 1o ummammmwmm«muuumm
+#BSaltshaker™ flew Face~track sourses, ons due South of ground serc at
wespproximetely 70 asutical miles, mmtnuct of ground marc at
Whlrﬂ savtical miles. The planned missien of these flights
(dwns t0 secure a phetegraph of the IVY Miks sleud sach mirute fer ens howr
muu&w the explosion. This mission was yequested by Headquarters USAF,
“SAFQAT~]1 for sftar-the-fact sloud height saleulations but the pictures have
. mpot yet been yeceived, and mey mot be of much value for the imtanded porposs
,mu of poorly defined exr absent haxrizons.

-2 Mﬁbﬂlc sextant readings were made by
- 4n the aircraft te the south and of Meadquartsxrs UBAF, APOAT-;
»-nmu:m te the esst. Alrereft leren pesitions ware provided by the
‘smevigetoxr of the umt who alee shetked some of the angle ebservatioms.
“wdttached hazeto is Table I giving the sbservatiens and ssleulations of slowd

.~,ﬁ§uhiﬁlt and heights of various owtstanding features of the eloud. T cbeer-

“Savations of sngle, distance to ground mero, snd alrcraft sltitude axe believed
%0 be such thet the salculated heights axe ast in exror ens may o the ethay
aW“Mlanfﬁ. Considerstion of some points would isad
to believe that oo large arrors ware introduced by “edge” aighting and
ebtaining syronecusly high angles. First of all, thare can be 1itt}.

,mtm-m«muumummw plume which

~wylelded an altitude of 135,500 feet, The difference hetween thh altd tude
usnd the top of the sloud at around 120,000 feet was in the serrect proportin

| wgte the thickness of the slowd (120,000 ~ 67,000 & 43,000 feet) a5 udgec

Mt the time. Secondly, s uﬁzt.l on the far right edge of the clouc
“ Kobu st 11.75 minutes 4n Table 1) gave 104,000 feet and this san hardly be
+4n exroxr by 40,000 feet dus ts srroneous aighting arising from edge end
-4hickness of fects, 88 it would be if the cleud did not zise above ths tropc
xpause. -Thirdly, the main shear layer messured at 15,25 minutes in Table !
~uvgave an sltitude cerresponding exactly to that of the prognostisatad principis
"'fmu altitude fer the event and was again judged te be at the sorrect pro-
~portional altitude fer a top st around 120,000 feet. Feurthly, the altitude:
©f 110,000 and 112,000 feet at 2,66 and 3. 42 xirutes are not explainable or
~false base line because of latars] movement of the ¢loud; sir movemsnts are
not that zapid oompared with 3 plans to ground 2ero base line of 68 meutica
wlles.
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3 ‘Ihe oonstancy of the mes
_»ovex 8 period of one hour in Teble 1
f the cloud. Neasurements by in
wground pero are not 80 consistent and cula
‘dtbtiu.pﬁublyuunlm in true base

wumxd movemsnt of the sloud, date place the top of the sloud
»apariously between 127,000 and 99,000 fest. ) :

e sihe wate of xise of the sloud can be ebtained from Figure 1.
1t 4s to be moted that a marked vertical decelerstion sccurred at two g
#minutes, st which time the sonspicusus latersl epreading eccurzed. This ' | |
48 in agresment with the cbservations of C. E. Palmer axcppt that sctual ir
»measurement {ndicates the "splashing™ estwzred agminst & barxriexr between '
300,000 and 110,000 feet, which may be of significance in eonmestion with | *
wthe usual increass in temperstuxre at sround 2000 feat, lmmum’;
hgliven to by » in the B/36 muna ssntrol aircraft are .-
~Plotted also in Figure I, ‘s sbesxvation at 40 seconds as the . .
=gloud went by his altitude is ia fair agresment with ! S ouUrve B8 -
»mlso 18 his cbservation soms time after 20 minutes. At five mnutes, ., i
/s ebsexrvation is eonsidersbly lower than shut the . .
-»4op 1s well within the stratosphare, e A,;_

Be m sbservations by of Neadquarters USAF, m‘r—:
-yunder similar senditiens, but st 30 to 40 neutical miles frem ground m ot
at the tise of IVY King test are shown en Pigure I for ecmparison., P

~Be *YIhe hypothesis put ferward by Professcr C, B, Palmer in his ‘,:%;‘.,u,;,,
w lattar of 2 hhwuy 1953 for the secondary fermation of the sain ’*g
<

-

m be dus to its anl mhm and unqqual hest distribution, : : g,'?
sweotimate of the degres of mixing of the sesondaxily fexsed large msin \ﬁ
-adth 8 primary column of muclear debris, 1f indeed this did met mmmy g,
weccur duxing Tise, 1s purely hazardous guesswcrk., As far as s knowm, no L
abservetions were made for guidence en this aspect of the poblem. «huu- S
.-qapucm that sampling mas gonducted some thousands of feet delow the bettem
‘o the main ¢leud, 8s statemsnts by some of the pllets of the F-84 sampling
-saircraft, appears to oonfirm. & C

T« “TTheze 48 attﬂadhm”ulmlmumq{w”lﬁ; .‘;,"}7
wmamorendun from Mr. P. W, Allen to Dre ¥. Ds Urry dated 11 Decamber 1932, ' -

Fa)

-discussing a well~defined xelstion between ux&g m of t&a of the slowd
«and the enexgy of a muclear sxplosion. “ G “ e o
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‘SUBJ: The Relationship Betwsen Eneryy and Rate of Cloud Rise N
7705 .Dwe Mo Do Urry  “PRGM: Py We Allen  +DATHs 1l Dec 52  +CMT, )

l« As you suggested last week, !hwmmulmnlhhduhmﬂn
.#mutes of rise of cloucs from U,S. stamic tests and have plotted valuss for the ‘
wagates of riss agal qyum,nmmlnﬂumamm,w
wadth the sspirical on of relationslip.

2 mnnuo!uamsﬂthﬁu.wuamto.mmwm
AFixrst winute end decreasing tharesftsr to essentially zerc after about 10 minutes.
The data evallable to us are not good spough to show the meximm rate due to poar

aining and infrequent measurenments, but may be usad to cbtain the sverage rets of¢
.wkise over a period of mnutes. Jhe sversge over the initial 3 minutes is used on
this graphs In all cases axcept IVY Mike the clouds were still rising rapidly

#mnd weze still in the troposphexe after the third minute, JThe Mike cloud was
Mtyveated in » special mannax es indicated below. ‘ b

It is reasoneble to believe thexe to be mdopurﬂmcyofau:man

!’Mha lapse of ambient air temperature wdth altitude., The effect of inversions and

. ‘watable layers will, howsvar, be s minimm in the earlisst seconds of rise, fmcreasing
~-34p lmportance ae the tampersture difference decreases betwsen €loud and surrounding
“mtmosphere, -Mhen the cloud reaches msbient air temperature, Amrther vertical motion
+ils damped out. It is therefore prefarabls to measure the rate of rise st the earlies:
" gpossible time, and the maximm rate of rise should be more indicative of enaxgy tharn

- «tkhe mean Jwuirarts rate used hore. B

*8ince the mean Inpse rate of tamperature is markedly different in thn
Btratosphere than in the troposphere, it 1s preferable to make all umm in
wsthe troposphers until sdequate sarrections san be made for this.

- 3. wRate of Fise dsta wre wvailable from the following sourcess . i« ‘

, -®e MW' ‘Paul Husphreys, USHB, documented the

‘wugive and dispersion ®f the SANDSIONE ¢l £n an AFBWP gubueaum, "Classified
xSelentific Metearological Informstion, Opsration SANDGTONE,™ His date ware cbtained
%y theodolits and axe reasonably muxat- over at least the first fov minvtes of xire.

s N rw The rise of the CREENHOUSH slouds wese &b
»4ained from an unpublished report on "Cloud Physics®, Proj. 4,6, by Ir, W.W.Xellogg,
+Rand Carps -dotion pictize photography wexe ahalyzed fcr cloud rise and ¢loud
~dimensions, and the ¥a tes of rise over the first 4 or 5 minutes axe probably good,
<although weasther clouds cbscured parts of the stomic clouds. The maximm altitudes
~of the Dog and George clouds are still in doubt since the tops of these slouds were
ot vtdbh from the camaxrs positions, .

= Opazations BUSTER-JANGLE. Two sources of cloud rise data are
smvalilable far these operstions, one being that taken by uyulf (vith your help §n »




.P?WACY ACT MATERIAL REMOVED@D

o T - ‘
~souple of cases) by hand tlincmeter, and  _ esmr taken by Alr Weather Sexvice
«parsonml by theodolits, Tmu two 80%8 winwwew VOXY woll &n all cases except .
#Charlie cloud, On the graph, the svexrage of the two ia {ndicatad by the mehd -
widot, with the outriggexs showding the values thamselves, :

Doszation TV, Three surfsce vessels and thres airoraft were

/w@ngaged in mklnq cloud rise and height osasurements of Miks ¢loud. ©Of these

tyosse) falled to make any height measuremsnts until H ¢ of nkn. and one drpiam mede
mesasureaonl, at approxiciely H ¢ 40 sec, belore H # 5 mine It fe mot |, .-

~m1{md that timing was very acturats en this measurament 80 it wes discarded. 1"

“The ©ther mecsurements showed the gloud to have opixcached maxium slititude st -

3 minutes 80 4n sddition to the 3 minuts sverage an sversye was cbtained using
wearlier measurements. Since there is reason to belieove the rato to decrease i1
w¢he stratospherv (sbove 58000 ft on Mike day) the sscond average was taksn of <« °
adxg:ut&og below thet haights The two sverages are shown as hoxlzontal 1ines ‘.
L+ 7] oxephe .

{1) Three adnuts helghts:

Ue5.5 Curtiss 100,500 ft, 3
U. S Se Rendova 117,000 £4, .
-ASxersft No. _ 111,000 ft, i p
Alrcraft Koe 2 -, fte s
~AVerage 314,000 fte 4n 3 min. S
(2) <Extrapelation of troposphere rates: %;_ o d
UeSeSe Qurtiss 86,600 ft. at 1 @in. M.aoom
UsSeSe Rendova -3 osrly measurements
- Areruft No. 1 58,200 fte mt 13 min, 316,800 a/a
~Alrcxaft Hoe 2

~3io saxly seasurements
~Average m,m 28/3
“Three surface vessels and two aircraft made meamsenents of thn Xing sloud,

mull&ummhndcmmthlt#umuﬂmwmh mmm 1,
abhaights sxre as follows:

y'i

UsSeSe Ouk Hl1 58,300
UsSeSe Rencovi 56,100
-«Alrcraft o, 1 BB, 300
Alreraft No. 2 .. _. 53,000 (Doubtful)

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

4 Considersble improvement in this relationship might well esult from mcre
~accurate detarminstion of the rate of xise and in particular of the maximm rete, -
wand from development of a eoxzection factor for variations in the ssbient alr

i:lapse rate of temperature. _ | 2_-5'
e R P. W, ALLEN .
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