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DETERMINATION OF PHOTONEUTRON FLUX IN WATER 

D. Cvjeticanin, Dj. M. Krmpot i c, A.H.Kukoc and V.Vuj n i c

lnst i tut "B.K i dr i c11-Vi nca, Beograd - Pr i rodno-matemat i ck i  fakultet

Beograd - Rad i olosk i i nst i tut ·eeograd

I n  order to est i mate the photoneutron flux created dur i ng betatron i rra­

d i at i ons � a one l i ter water solut i on of 0,5 M NaCl was exposed to the 

brem.sstrahlung of the "S i emens" 42 MeV therapeut i c  un i t  at the Radio l o­

g ical Inst i tute i n  Belgrade. The exposure t i me was 9 m i nutes and the 

est i mated absorbed dose 700-800 rad. 

I nduced act i v i ty o·f 24Na was measured v i a  the i ntens i ty of 1368 keV

trans i t i on+/, and for neutron f 1  ux we ;.s,bta i ned : 
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where a i i  neutron act i vat i on cross sect i on i n  barns . I f  for cr we · n n 
subst i tute the thermal neutron activat i on cross-sect i on (0,534 � 0,007 )b

1 ) , 

and the 14 MeV neutron act i vat i on (capture ) cross-sect i on 

(0, 33 ,: 0,03 ) mb2 ) respect i vely, we get : 

� ( therma 1 )

� {14 MeV) 

5 -2 -1= (2, 3 ,: 0 , 2 ) . 1 0  n . cm  . s  
8 -2 -1= { 3, 7  .! 0, 4 ) .10 n.cm .s 

and 

However, these neutrons may be created i n  the target solut i on ma i nly v i a  

the 1 6o { gamma,n) 1 5o react i on, and also by (gamma,n ) react i ons on Fe,

Al, Cu, etc. of the betatron and i ts coll i mator. Cons i der i ng roughly 

neutron thermal i zat i on i n  water we tend to be l i eve that the flux i s  
nearer to the fast neutron value. 
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