
; U ~ J J C C ~ :  S i n c l e  Source Lanthanum T e s t  - AHF,UU .%man. 

The sxperiment 7183 conauctec i n  h r g e  field .?ear the  5-13 &red 03. 
cleaoera of the Eeal th  .-fij-sics 2ivixion of  G a k  Eiage :4aticnal L a b a r i i ' ~ ~  
m a r  t h e  supervision sf Dr- John ii, Roberson. 

The g e n e r a  o u t l l n e  of t h e  test w c i s  given in &ppen& oi ii a c m  
randun from , ,a l ter  J. Y - U a s  to J, C .  Franklin, cated Juiy 2, l9L18. 
The o u t l i n e  mas a3 follows: 

1. The source should be as near  t h e  gmund a8 p o s s i b l e  and 
s t i l l  maintain ;in unobatructed s t r a i g h t  Ilne between 
source and d e t e c t c r .  .* 

L. Yeasurenents should be made f o r  each source distance a t  
c heichts  of ', 6 ard 12 f e e t  f r o m t h e  ground. 
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It i s  d e s i r a b l e  t o  t a v e  measurements =de a t  points n i t h  
la teral .  d i s t a n c e s  betheen source and counter  of 10, LO, 
50, 100, 200, 4C0, 750 and 1,ooO f e e t .  Data taken a t  
q r e a t e r  d i s t ances  from t h e  source - a u l d  be useful if 
cleared &rea and source s t r eng th  w i l l  p e r n i t .  

It i s  be l ieved  thiit ilie sLren@h of the source should  be 
o f  t h e  order o f  1,Wb cur i e s .  ( A  amrancum from dtsr 
J, ;v illi;uns to J. C. ?rawin, dated June L 9 ,  1948, covers 
au thor i za t ion  for t t ie prepara t ion  o f  a source  of radio- 
lanthanum f o r  t r u s  purpose.) 

The barium separation was f i a i s h e d  A, 8:CQ a.m. on July LL, 1948, 5y 
the OperhtionsiDivision under L. a. Tinlet ,  Di rec tor .  
peasure of tk t o t d  m a t e r i a l  gave i,l,Ji) cur ies ,  r h i c h  H J ~  divided inLo 
Lnree sources  of about l , Z t i ,  109 ann LCI cb-les .  The sources were used 
on July 17, nhen t h e  rJnount of  lanthdnum wa3 a cx iuhun.  

A n  a n a l p f c d  

i strip 10 f e e t  vlide m ;,%IO *;'eeL long  was c l e a r e d  of \ e g e t c t l w  
and graded by the  Lnl;ineerlnt  mu LLiinLemce 3 i v i s i o n ,  :,re i o  d e  SteWSrt, 
CirecLcr, The s t r i p  was l zve ied  t o  i r i t h i n  hn e s t h a t e d  1 f o o t  tolerance, 
except Lor a d ip  Detneen l ,?X ap.a 1,700 f e e t ,  ahere  t h e  Foi?t of nu- 
e l e v a t i a n  was dDoUt o Ieet !leiox t h e  a u r c e  l e v e l .  DistAnces f r o m   he z e r o  
oz in t  i'(ere ceasured and s t a k e d  b y  a surveying crewc 
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11, The source .,as r a l s  



L4eaauremnt.s were m a e  a t  ?, 6 and L feet r'm the .roimd. Tt.8 
r Y - -  a lec t roscoks  *as used i n  preference to a G e i g e r - L d e r  ccunter  because 

of its ;renter  accuracy in measuring mentgeas .  
were used, the  c h n b c r  of nhich was surroundsd by 1/4 inch ;;lywood. 
Distances fro& source t o  decLrosco;e are 3 b - m  on F i ru re  I, toge tnar  
wit:, the  r e z d t s  of tile fieaSUre;..entS. 

i a u r i t s e n  electroscopes 

The ordinates in Figure 1 were computed by multipfSing tts r e c i p r o c d  
o f  t n e  tlae ot' d i s c h a r ~ e  of the r l ec t roscnpe  by t h e  souare o l  the d i s t m c e  
(:ran 3;LL-C8 t o  i n J t r w n t .  Tha values &re corrected for bacxgmwxi, winch 
was 1 1 5  01' t he  mta l  i n t e n z i t 7  dt l ,9W f e e t .  
w a n  rri tn the medium source was f i t t e d  t o  the l a r g e  source c ' m e  at 5 0 3  
f e e t .  The da ta  on the Yuailest soucc ma8 f i t t e d  t o  t he  m e d u n  S u c e  at 
100 feet. 

The a s g e n t  of t h e  curve 

k large por t ion  o f  the amp in t he  maasumd VILLUS of intensity times 
&.stance squcrrad, apparent f o r  u three x)urces a t  s u d i  d i s t d c e s ,  i s  
Lvldoubtedly due t o  non-saturation i n  the e lec t roscope  c h u b v r  in nigh- 
i n t e n s i t y  f i e l d s .  
result. 

Time does no t  p e r z i t  f u r t h e r  i n v e s t i g a t i o n  of  this 

The readings  a t  ?, 6 and U feet ao not  differ appreciably a t  great 
distances, except at  the l , & U  f o o t  p a s i t i o n ,  where the 3 and 6 f o o t  
e l e v a t i o n s  were below t h e  ground l e v e l  and sh ie lded  from tk direct bean. 
A t  near  d i a t ancas  any v a r i a t i o n  would h a v e  h e n  obscured because of  t h e  
high r a d h t i o n  i n t e n s i t y  of  tha direct beam. 

A t  the 600 foot distance a reading aaa =de beside the t ruck,  and 
another with t h e  truck u v e d  bach to 700 feet .  
by l e a s  than 1; so the  s c a t t e r b g  from trie t ruck  d i d  not i n t n d u c e  a 
serioua error i n  theae masuren,ents .  

The two readings differed 

Zach measured value is the average of t h e  readings nhose internal 
The extrapabted value may be lon by as cons is tency  was b e t t e r  than 31. 

much a s  lOi, though t h i s  is doubtful  because of the goad a p e e z e n t  betireen 
the smtU and medium s u c e  v a l u e s  at 200 and 100 f e e t .  

ExDerhen ta l  Results 

The half ttiickness of  the straight portdon of t h e  C U Y B  is 450 feet 
( E O  i re te rs )  corresponding tn a c a e f f i c i e n t  of abso rp t ion  o f  5.3 x 10-2 
m-1 of a i r  o r  a relaxation d i s t r s c e  cf 630 f e e t  (190 maters ) .  

K. li. Lorgan i i / 

i3+ccarJ Heal td  : hysics 'Division 



I '  

\ 

w 

-L .c 
0 

21 
\ 
t 

J 

I a 


