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tion vroducod by fh trdioaotlv8 art1 fr doonrror and diTRtro8, urd final- 

l y ,  fo ana lyu  tho * f a l l  out" of rad: u e t l r r  8uboturoo fran t h o  oloudr 

The h a t  mnfloned ob~oot ioo  i 8  i n  r r l l t y  tho doterminrtiaa of rrdloaotire 

ccrtours on th 8urfaoo. 

3.oc.ry of barurrmmtr 

The rppratur u8.d i n  t h t r e  ox~~timontr i a  ba8od on an inatrumant . 1 
firet wed by Oltdion. 

through uhioh tho a i r  rtro.m f lorr .  

Tho apparat;~ o o a r i r t a  of  two ooaorntrio oyliodorr . 
( f i g u n r  1,2,3) A poknt la l  b i f f ennoo  

Ir applied botwcn oylindor8 and 1 

cj*llndcr i r  am&6urtd w i t h  a ribrrti:  .; rted o l o o t r o ~ m t c r ~ ~  A brown Elootronik 

Tho ohrrge oollootod on tho orntral 

h t c t d e r  $8 plroed i n  tho  output 0.' ''2 olockcmotor 8 0  that a oontlnuou 

0 0 0 5 0 9 3  CANL 
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L a o  bo Cetcmind 

a i i b e r  of 100, par 

o:iirge p r  ion. 

n o  t w o  chief 

r r i i a r a t i o c  matter 

f r o 3  thero ~ s a r u r o m z ~ t s .  

0 . 0 . ~  k the mrrrrCc mobi l i ty  o f  the imr md e i r  tho 

& t h i i  equation, D AB tho 

Crp?ndcnt6 of i m  oonorntratior! un vortical draft, o f  Wad8 l r  i l lurtrrtod 

:r fl 

c l z u l r b  a rraoootirr oloud by r o l o r r i ~  rioke pot8 a t  tho bar0 of a 

amy~p,  hcrorftcr referrod t o  a# "Poirrt Able". Aftor the rmoko pot8 wm 

releared 5ho oonduotidty n l u o  mar " 1 W h "  h .8  Snorea8ad from 1.68 t o  

2,68 x loo4 E.S.0. The inonaro  i r  due tc i  tho h o t  that upan r e b r r e  Of 

tho oaoh, pow, t h o  w r t i o r l  ~ovemont of tho  mar of air fmm tho bot$= 

t f  4 4  ane 43. There rsocrd6 wro arde during a tert  dorignod t o  

O f  

e& 

1. hrr. b y  19 81-92 1910 

.. .*. . ..* . . . ... ..* . e o .  ... . . 0 . 0  . 
* m e *  a .  
0 . .  0 . .  ... .. .a .  . . . .. 
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0005095 

ef a P17, Serial 80. 4&8C35e The theory of opraYon urd the inrtallatiun 

a l l 1  be discusre2 i n  d-tai l  $D a tubequcat rtporf. 

e d u c t i d t y ,  tt-? t t r e k f a ~ ,  of t h e  r a d i o a o 5 v r  ofoud, a t ,  finally, tho 

r.e:Btrbr:' to 8tuCy t h e  behsricr of tho a.tn;orphsrio a ~ o o t r t c a ~  oonduotivity 

cwr the ozt tre  area Over d i c h  th oloud night t r a v o r ~ e ~  This data m e  

the 817 .lory parailel gridr nmning zcrth t o  aouth r a d  hroirrg a roparatbn 

c c z p t e d  froa, tho nrri;ator?r data md by u8e of the m+alkblo rvpr of tho 

tu:)! LI valley8 and p!rfcaus em dlrootly a t t r ibukd  t o  tha mlleyr and 

te s ta  fhrt the n l u o  cf oonductivity inorrarer rhi lr  flying wer +alloyr 

F t p r c  5 i l l u r t r t t e r  tha . *  i l i t h t  path of the B17 in traoklng tho oloud. 

LANL 
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t l a s  -b' CIA ''P it was decided t a  f l y  tasgtct t o  t h e  outer fringes of  

the cloud, LO t h p t  its diameter ma i t r  rate of d i f f u t i m  aould be computed. 

%:*:mer, the cloud was ~ i r i b l e  for a rhort time, 6 t o  15 &nutea, after i t 8  

yener&tian. Thcreoftcr it war docidad t o  F i lo t  tht aircraft through the 
I 

crztcr of the oloud IS rhma In f l p r e  SC. 

a i t h  the aid of a eontaot idty  mrter on the pilot's f n r t m n t  psnel. 

This  fept was acconplishs2 

The 

t::c cc.ant:ne, thir infonnr.tiar. %as rclsyed t o  the nnvi$a%r w30 recorded 

the Crcund positicnt. F t e a n  hi6 ground wind deta and prtv iow poritions 

cpf 43:s oload, he OmputRd f u t u r e  posit$= of it. 

r:ethod w e d  f.'ti t u  ane=Surc t h e  eleetrizal 0onCu:tivity f - r r t  alony, the path 

i t y  rlonl; para1101 prthr, m e ,  two, aud three milos d i r t m t  on both r ider  of 

Fatiis, spaoed a t  Inttr-;olt of 2 a i l e r .  Lbfortmntely the ooinplcte exoou- 

t io - ,  cf th ir  plm ria6 c o t  porrible beelrue of dust @ton80  

condwtivlty of rmrll netptive l a a s  a t  m y  given Inrtant t o  tb brekt,round 

c m d u c t l ~ i ~ .  &long the obrcirra 1s plotted tke  actual local tiut of the 

t e s t s .  Since the average Craund r p s d  of t?te airoraft 1111 approximrtely 

000509b 

. -4- 
0 . .  0 
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tlbm i 8  4,ivec; o t h e r ~ i t o ,  its pot i t ion  is derignrted in term of lohgltude 

md IRtihdO6. 

It i r  Intended i n  thir report t o  inoludo a11 portinoat reproduotion 

of the reoordr, orpeoially t h o l o  mar tho firiag p o b t ,  rrhich i r  "Ablo"p 

Dlrcusrlon of Bmkfromd Conduotidty 
I 

The atmosphtrio mlectrienl aonduct iv le  varier oonsidcmbly ahen the 

zwsurrrrntr are wit)lin an alt i tudo of SO00 f e e t  above troun(1. Ahorpheric . 

aondition6 8180 affeot  the  m l u a  of conductivity. For inrLmce, hkm, no 

mttcr hcnr th in ,  canerally decrcarcr,rcrmctlarr inomares tho va1uoo 

Follutloa of t h e  air ,  ruch a8 durt, and teprrtur, rarirUon deororrer 

the  value. The l a t t er  two of:ootr am rt..ikin&ly no#c~rblo w i t h h  tho 

LOG A l m o s  u c a ,  whcrs tho oontdnation due t o  radio kctive souroes i s  

mere prevrlent than i n  any other . teer  Arrplysis of the background tor t  

aadm on 25 h r c h  4nd the bockground cat. obtained on 04 hroh rhms oleat- 

3y t k i r  vnrtrtion in aonductivity a t  an a' :.:tudo of a p p ~ .  

above g r m d ,  

'mrtely lo00 f o o t  

kr o a a t n r t  f o r  altitude8 of rU,030 foat or groatmr abme 

g r o u e ,  the conduct idty  for glren altitude $8 rrlat ive?y o a t a n t .  

The fb6t bnokttrouad of rma11 -&at iV@ i o n  oorductirity t o r t  -8 

omduetad on 24 k r o h  kfmrn hcurt 1128 t o  3246 a t  a prorrurr alt i tudo 

rosqhly of 9000 tt. or approxfnmtely 17W foot rbmo ground. Tho area 

ccoct.6 v p s  boundod by 1060 17' N, 3 6 O  OOf 1F t o  la0 65' Yf, 36' 00' )J t o  106' 

' 
65' a, 35' SOs N t o  1060 2SU t6Q SO' Y. Th. average value of  aoaduotirity otor 

0005091 LANL . 
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ron tho  value aroud Boston, k r r .  u e r  fat fhir 8-0 8ltifudo i m  0.76 x 

dayr a f k r  tho  moooad irrirq. Tho writer war i d o m a d  by partioipmstr 

in t h l r  tart tht oloud moved r ) 8 t r u d  from polrrt "Ablew. Po purrufemntr) 

oovered m a  oust of t t e  B l o  Orand* Bivcr, .I far .ret a# lao IS' W 

longitude and boundad by tho l r t l tud~t  350 SO' SI and $6' OOoVt Tho alr- 

Tho dat, i r  ptrranted ra tablo 1 in which the pogrrphioal porltlm 

mluo d i o k  l r  c u o t l y  .qual t o  th brok6r-d mho obtdnod on povioua 

errt of bmta Fo, tho value of R(-) r u l o d  !'?om 1.tS t o  1.64. Tb r j o t l t y  

0.0 0 5 0 9 8 ... 
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t o  Kirtluad AFB, i t  ma noticcd that the  oor.ductIri9 w.8 

i n  and around Tijetas, lib& 

C n z t ,  SanCia P u k  mnd South of TIjarar, a r  %nV@8tigl tOde 

of conZnctivity, yield*ng of valuer o f  R(-) IC 1.24 md 1.38 

The momtainou u e a  uound 
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Datb 3-31-50 

35' 18' E 106' 28' FF 1 1159 

Srnta Fc 0.82 1210 

hpnOl8 1.04 1218 

1225 

3 rpi C Scn ~'Dofonro le14 1237 

t 5 o  46' N lG6O 07' W l e 0 4  . 

1.20- 1244 

35c 36' X 106O C.9' W o,e7 1252 

35' 491 1: 105' 11' \Y 1.14 1259 

350 38' ]I 106' c'l' N 0.84 1311 

Pcjotqur 1.09 1317 

sirrlbe 1.00 1323 

F m E o  of Epnta Fc 1.02 1333 

2 L!!. I? of Xmbie l e 1  17.3 

3sC sa* I; 1050 €3' ?i 1.02 1340 

350 41' N 105' CBa W 1 e 2 3  14 13 

35' 343 N W 1.37 1415 

350 43' n 1850 43' w 1.64 1430 
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Graph 18 and 19 a h a  tho resultso Tho highest Oorrduotioity roadingr wre 

obtelned n o r f h o r t  of 'Able' and 8pciflcally, around th golf oour8e0 

Tine 7aluer of R ( - )  nspoct iwly  woro 6.4€ and rpptoldmrtsly 6.0. It mrt 

be rtrarred thrt  these r d w r  arc unurually high, indicating a b t g o  oon- 

centration of i ~ l l  i o ~ l .  

- Trac ldq  the ELdloactioo Cloud 

Tho f lrrf  rm?l r h l a t o d  bomb of radioactin materialwar orplodod 

at: poiat "Ablo' Q@ 29 Yvoh 1950. Tbo purpooo of t h o  t o r t  ma t o  traok 

the rerulting cloud, t o  moa8ura the  rrta of doorrare o f e t i d t y ,  rad t o  

TrbZs 11 &oh l b t r  tho numbor of parser mado m u  or through f h 8  oloud. 

Tho t r lua  of it(-) o h p o d  tip, in  minutor r f tor  the firing, prorrurt 

c l t i tuds  aad p a a i t i m c -  geo&t.phioal looation a t  whloh the p r r  n# =do. 

R ior  t o  tho firing, t h o  airoraft mr o l t o l l a g  2 all08 SE of "@and ppor?  

After the firing, t h e  oloud war follond oartmrd t m t d  Sur f l d o f o ~ r o ,  

Pojoaque h'rmbie, omr tho Pountain range Cr S-ro do Cri l to ,  md dmlly 

tcwrrd Watrouro The t o t a l  ti- of trroking n r  on0 hour aad S I  m h i t d a o  

The i r J t i a l  paise8 ware an attempt t o  dtlrt tho *lager of tho oloud. 

0 p a t  -8 =do mor "Able" for the purpoao of marurlag the r a d i o a c t i w  

hencotorth wre through t h o  aentrr ef  thr oloud. 

Tho irzrt b d i o r t i a o r  of tho dirlntegratlon o f  the oloud 1.1 oot jwd 

a .  . 

0 .  . 
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approxhakly 5 rail08 d i r t r n t  f r o m  'Able". 

Fit. la) Tho width of the oloud increased from 2.04 t o  4 * 1  milem r l t f i in  

a pried of 7 minubbr. 

It porrc8od three ~ d m .  (See 

The rat0 o f  difi'urian l r  0.235 milor per Pine 

000s IO2 

-1b 
* e  e 
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e a .  m e .  e e e  
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Tnbh Iff lists a m  of the  peak raluer. 

Table If? 

Losation Tidth of P o a b  

The c l o d  o o d d  h v e  beon tracked for  a oonziderably l-er period. 

Tnt discusrim of v o t n d  oodiJctiV4,ty oantuwr resulting irap the fir& 
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. . e .  . a e a  . 
0 . .  . . .e. . 
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oonductiv3tg indioltian oocurred notth of t b  oloud path. 

The conductidtg WI measured urotmd the rite a t  point "ablo" fot bath 
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A1 t i t u d e  (foot ) - 
7400 

5 02 7930 

8300 

83 00 

. .  . s o 2  

3.7 

3 a s  

2.05 (dusty) 

9250 

93 10 

Tho maxiwm values of u r d  @)art  lirtoc? i n  h b l o  9. F i y r o  SS ohan 

inportnnt'differmcc between8m noeat ics ,  and pori t ire  mlwr of  BO Tho 

weraze boekgrowi omductivlty of the netatire mall  ion 1s 0.89 x 10-4 

whereas f o r  t h o  pooi t ive  r a d 1  i o a  I o  2.1 x 10-4 rea -1. Tho 

e 4 ,  tr other word8 the populrtion of rmd1 pouitirm ion@ 

i r  creator Q a fnoto? 2.6 t o  4 OIIT +hi8 al'9a0 ]Yo attempt d l l  bo a d o  . 

at thir  time t o  prorent a roaron for thir differsnoo. A t  orno l r t o r  t h o ,  

6 8 ~ 8 0 8  f o r  thir di f lonnaeo  &retofore, tho maruror~trrtr wero oonflaod bo 

the mearummeotr of o n 1 1  nogativo imr booau80, urnbr fair nrthrr  oonditimu, 

tho mluer of oonductiriUer ottdnod for  o m 1 1  poritiva and uogrtivo 10- 
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1 



.e * * e  e.. e o 0  e o 0  e o  - .  . .  rtr;ectively are I d 0 3 t i o a l : ~  : :, : :, : : 
e . .  * e  0 .  

e .  e 

Th. variat ion of poritlvt oondmtiaty'kth a l t i tude  ovor 'Able' 
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