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IiiA):IJ,'iUi·1 DOSE nr{ilr'~ IIJ Bc)OSTr'~E trU;nrj~~L DIrU~cri'LY 

U;'JDEiil1EJ\rlliI LIN/i.e BEAn TFU\.;·ISPORrr PIPE 

April 5, 1968 

PararH:!tcrs 1 -------
1. (di/dL) = 0.1 (di/dL) 

'i'ransport Linac 

= 3.76 x 107 protons cm- l sec- l 

B = 121. 4 Rem cm/hr 

2. thickness of heavy concrete (QCM aG~rc~ate) 

= 3.5 ft (local shield + heavy concrete 

"horse-shoe") 

x = 3.5 x 30.45 x 3.95 g/cm 3 = 420 g/cm2 

3. rer;lOval mean free path correction due to exchance of heavy 

concrete for ordinary concrete, 

A = (117/112) 85.802 = 89.63 G/cm 2 

4. approximate dj.stance to worker's eyes, 

R = 7.5 ft = 228 cm 

Then, 

I ( "28 1120 / 2) 121.1\ (1\' /8 6) 4 / ) ~.. ce;) , g cm = -2g- exp - 20 9. 3 = .9 m rem hr 

Th:L:; dose rate may be off b~1 a factor of 2 to 3, hence 

Maximum Dose Rate ~ 15 m rem/hr 

~h:LS doce rate; falls off very quickly Zt~ sho~';n 1n t;-18 ac-

COlnl)anyin~ sraph ~s curve A. 
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concrete, then ~nax (1 ft ord. + 2.5 ft heavy) = 18 m rem/hI' 

and wJth the uncertainty fRctor of 

dose rate and its falloff appears a3 curve J. 

111he neutron dose to a person standin~ ju~t ouJsirte a th!~J~ shjeld 
(450 to ]200 c/cm2) can be expressed as ]J(R, x) = ~ . R exp (-x/A). 
B = 121)1 ;\l,m . em hr- l , for a (di/dL) of 3.76 x 10, (200 ;leV 

protons/c;ec) /cm 
R = distance from suhject to point of bewn loss, cm 
x -- absorber thj.ckness, g/cm 2 

A = removal mean free path, g/cm2 

= 85.802 c/cm2 for neutl'ons in ordinary cO'~crete from 200 r~2V 
protons on Cu. It must be changed by (117/112) for HAL type 
of I,eavy concrete. 

FIGURE CAPTION 

Booster ~nclosure. Neutron dose rate at eye level versus distance 

from point of closest approach to li~ac slanting bewn transpo~t 

pipe. 

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

Curve B: Shield = 3.5 ft heavy concrete 
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