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h r c h  16, 1967 

Hr. W. L. Beck 
Oak Ridge Institute of 

Nuclear Studies 
P. 0.  BOX 117 
Oak Ridge, Ttnneeree 37830 

Dear Hr. Beck: 

Enclosed are some of the preliminary calculatione which I made upon 
returning to Cincinnati from the conference there in Oak Ridge. 
through the calculations, I found that I had used a u = -03 crn'l. 
have done the following to come up with an average dose. 
pretty much what was done in the Scbool of Aviation Hedicine, USAF, 
Report No. 57-70 done by Warren Sinclair and Art Cole. Figure 1 is 
the relative dose as a function of depth for the larger focal ekin 
dietence which we used in our total body irradiation procedure. 
data is replotted on semi-log in Figure 2, from which we would get a 
u = ,046 cm'l. 
on Figure 2, gives UE a final u of .039 CUI". 
the firet two columns are taken from Mayneord's article in the British 
Journal of Radiology, and for a u of .039 cm'l, we get corresponding 
lateral dimensions shown in the right column. These are plotted for 
trunk and for limbs (assuming limbs to be 21/40 of the lateral dimension 
of the trunk) in Figure 3. Taking as Sinclair did in the article, 
4/7 of the trunk value and 3/7 of the limb value, we have obtained 
the whole body value shown in Figure 3. 
the skin dose as a function of lateral dimension for whole body for a 
u cquel to .039 cm". 
a function of the lateral dimeneion in centimetere. 
dose divided by the skin dose and the skin doee, we then get Figure 5 
which shows the average dose in rad per 100 roentgen in air at midline 
as a function of lateral dimension. The transition from Fig. 3 to Fig. 5 
(with the help of ekin dose values given in Fig. 4 )  ala0 considers a 
factor of .935 (taken from Mayneord's article) to correct for fact 
that our data is for an average focal skin dist8nCe of 267 an., whereas 
data derived from Heyneord's values are for infinite focal skin distance. 
The average dose in rad per 100 roentgen in air at midline ha8 been 
determined in this manner for the patients in the total body irradiation 
project. 
table included In thie letter. It would be of intereet to compare 
these to the actual experimental measurements which you made to see how 
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c lo re  they a r e  fo r  the  d i f f e r e n t  s ized  pa t ien ts .  
appreciable  d i f fe rence  and becaure of t he  f a c t  t h a t  what I have done 
here ir romewhat t h e o r e t i c a l  and based on rome asrumptions, t h a t  the  
a c t u a l  experimental value determined for d i f f e r e n t  r ized  cyl inder8 
v o u l d  perhaps be the  more accurate  value t o  take.  I would  therefore  
be i n t e r e s t e d  i n  obtaining a t a b l e  containing there  average dore values  
for  the  d i f f e r e n t  6ized pa t i cn te  from your data .  You w i l l  a l s o  not ice  
in the long t a b l e  t h a t  the  pa t ien t6  w i t h  numbers le88 than 25 have 
had an adjustment made t o  t h e i r  midline absorbed dose i n  rads and i n  
the  ~ u r f a c e  exporure in roentgens. This ie becaure i n  the  f i r s t  few 
pa t i en t s  the  four or f i v e  percent backscat ter  f ac to r  was inadver ten t ly  
omitted. 
midline absorbed dose i n  rad6 given on the  long t a b l e  a re  therefore  
the  co r rec t  values .  

I f  t he re  Is  r t i l l  an 

The values  given fo r  rur face  exposure i n  roentgens and 
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I w i l l  look forward t o  hearing from you. 

Sincerely,  

James G. Kereiakes, Ph.D. 


