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1. 

2. 

3. 

4. 

(di./d~~)~ransI,o~~t = 0.1 (di/di)Linac 

= 3.76 x 10 7 protons cm-' set-l 

13 = 121.4 Pm cm/b 

thickness of heavy Concrete (Gcrri aggrCF;:ate) 

= 3.5 ft~(local shield t heavy concrete 

"horse-sRoe") 

x = 3.5 x 30.45 x 3.95 i;/cm 3 = 422 g/cm2 

removal mean free path correction due to exchange of heavy 

concrete for ordinary concrete, 

x = (117/112) 85.802 = 89.63 c/cm2 

approximate di,stance to worker's eyes, 

R = 7.5 ft = 228 cm 

'rhcn) 

Il(228 ca, z 1120 ./&) = LG*" 
22X- exp(-420/83.63) = 4.9 m rem/hr 

?his dose rat~e may be off by a factor of 2 to 3, hence 

Xaximum Dose Rate < 15 m rern/hr 

Tiifis dose rate falls off very qu~~icl~?~y as shown Ian the ac- 

companyin,; g-ap?l 3s curve A. 
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Ii' om v;oul~cl con:;i<kr mal:inc the "r~,07':;e-s}~oo" width or(li~nrlry 

concrete, then qnax (1 f-t ord. t 2.5 ft heavy) = 10 m ren/hr 

and ;lj th the uncertainty factor of 3, D max L 511 m rem/hr. This 

dose rate and its fall off appears a.3 curve 1. 
--___- -~ _-- --__ 
1 
'The neutron dose to a person standin;; just ou:,sitle a thi,k shield 
(450 to 1200 g/cm2) can be expressed as D(R, x) = B . R-' exp (-x/X). 
I: = 1214 Xi:m . cm hr-l, for a (di/dL) of 3.76 x 109 (200 :leV 

proton:;/:;ec)/c.m 
R = distance from subject to point 
x = absorber thj~c!:ness, g/cm2 

of beam loss, cm 

A = removal mean free path, g/cm2 
= 85.802 g/cm2 for neutrons in ordinary co-:crete from 200 I,12V 

protons on Cu. It must be chazged by (117/112) for KAL type 
of heavy concrete. 

FIGURE CAI"~'ION 

Booster Enclosure. Neutron dose rate at eye level versus distance 

from point of closest approach to linac slanting Leain transpo::t 

pipe. (dI/di,) = 3.76 x lo7 protons cm-'set-1. 

Curve A: Shield = 1 ft ordinary concrete + 2.5 ft heavy concrete 

Curv'? 3: Shield = 3.5 ft heavy concrete 
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