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Oak Ridge Tennessee 

3ubjsct: Single Source Lanthanum Test - AHRUU fromam. 

The ttxperiment was conducted i n  ii large field near the X-10 area Dy 
members of 'the Health i,hysiCs Sivision of Oak Ridge National Laboratory 
under the supervision of Dr, John H, Roberson. 

The general outline of the t e s t  was given i n  appendix k of a memo- 
randum from *,alter J, T:ill.iams t o  J, C. Franklin, dated July 2, 19&8, 
The outline wa3 as foliows: 

The source should be as near the ground a8 possible and 
still maintain an unobstriicted straight fine between 
source and detector. i s  

Measurenlents should be made for each source distance at 
heights of 7 ,  6 and 12 feet froffi the  ground. 

t 

It is desirable to Lave measurewents =de at pobts N i t h  
lateral distances between source and counter of 10, 20, 
50, 100, LOO, 4OU, 950 and 1,ooO feet, 
freater distances f r o n  t he  source irould Se useful if 
cleared area and source strength WU pernit .  

. 
Data taken at  

It i s  believed that the strencth of the source should be 
of t he  order of 1,GW CUI ies .  ( A  memorandum from *' alter 
J, ;v illiams to J, C, Frawin, dated June 29, 1948, covers 
authorization for  +,lie preparation of a source of radio- 
lanthanum f o r  tids purpose,) 

The barium separation was f i d s h e d  ;rt 8:W a,m. on July U ,  1948, by 
tho GperationsiDivision under i, B, T d e t ,  Director, An analytical 
measure ai' the t o t a l  inaterial gave i,4CtO curies, which was divided into 
three sources of about l.,2tN, 100 and ~ i )  curies. The sources were used 
on July i'?, h e n  t h e  a o u n t  of lanthanum was a awdmuin. 

A strip 10 feet ivide and i,yOU feet long was cleared of v e g e t a t i .  
and graded by the Lngineering. az~u i k i n t e m c e  Division, kro J o  C, Stewart, 
Directoi., The s t r ip  was ieveied to within an e s t h a t e d  1 foot  toherance, 
except f o r  a dip betwen 1,3cO and 1,700 feet, &here the poLit of a h b u m  
e l e v a t i m  wzs about 6 feet helox the source level. Distances from tihe zero 
poin t  were neasured and staked by a surveying crew, 

'he source carrier was placea h a hole aL tb zero p o h ~ ,  so t h a t  
t h e  top of the carrier WGS a t  a rround level, 
the carr ier  to a h e i g h t  9 iriches above e m u  
and p u l l ~ y  CUI overhetiti f r ~ ~ .  

The source .vas rais 
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Measurements were made a t  3, 6 and 1L feet  from the Lround. 
electroscope was used in preference to  a Geiger-&uller counter because 
of i t s  peattr  accuracy i n  measuring roentgens. 
were used, the chsmber of which was surrounded by l/l+ inch  plywood. 
Distances fro& source to electroscope are shown on Figure 1, together 
w i t h  the resu l t s  of the nsasureiim-hs. 

The 

Lauritsen electroscopes 
> -  

The ordinates i n  Figure 1 were computed by multiplying the reciprocal 
of t n e  t h e  of discharee 01 the eiectroscope by the souare of the distance 
from 50urce t o  instrunisnt, The values are corrected f o r  background, which 
was l / 5  of the  total in tens i ty  a t  1,900 feet .  
taken with the medium source was fitted t o  the u r g e  source curve a t  500 
feet. The data on the smallest source wag f i t ted t o  the medium source at 
100 feet. 

The segtr.ent of the curve 

k large portion of the drop in the measured vdue of intensi ty  times 
distance squared, apparent for ~ A . L  three aourcea at -qnlal.l distances, is 
undoubtedly due to non-saturation in the electroscope chcraber i n  high- 
in tens i ty  fields. 
r e su l t  . Time does not pemit fur ther  investigation of t h i s  

The readings at 3, 6 ard U feet do not differ appreciably a t  great 
distances, except at t h e  1,600 foot position, where the 3 and b f o o t  
elevations were below t h e  ground level and shielded from tke direct bean, 
A t  near distances any variation would have been obscured because of the 
hieh radiation intensity of the direct beam. 

A t  t h e  boo foot  distance a reading 38s made beside the truck, and 
another w i t h  the truck ucoved back t o  700 feet. 
by less than Li so the  scattering from the truck did not introduce a 
serious e r m r  i n  these masurenrents. 

The two readings differed 

Each measured value is t h e  average of three readings whose internal  
The extrapolated value may be low by as consistency was b e t t e r  than 3s0 

much as Mi, though this is doubtful because of the good agreemnt betueen 
the amtU and medium source values a t  200 and 100 f e e t .  

ExPerhontal Results 

The half thickness of the straight portdon of the curve is 450 feet 
(130 neters) corresponding to a coefficient af' absorption of 5.3 x 10-5 
cm-l of air or a relaxation distaace of 650 feet (190 meters). 

Di+ctor, -Heal td i'hysics Di,vi&.on 
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