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m FAST N E ~ O N  nm MEASUREMENTS 
FOR CYCLE 146 

by 

L. D. Weber and C .  H. Hogg 

A B S T R A C T  - - - - - - - -  

The f a s t  neutron fluxes i n  se lected posi t ions  of the  MTR were 
measured f o r  Cycle 146*. The measurements were made a t  t he  beginning, 
throughout, and a t  t he  end of t h e  cycle (564 w). 

Ver t ica l  t r averses  fo r  each pos i t ion  monitored a r e  shown. 

* October 2 t o  October 24, 1960. 
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by 

L. D. Weber and C .  H. Hogg 

I. INTRODUCTION 

The f a s t  neutron f luxes  i n  various posi t ions  of the  MTR were 
measured fo r  Cycle 146. The measurements were p a r t  of a complete f l ux  
measurement program described i n  reference 1 fo r  Cycle 146. These 
measurements were made a t  t h e  beginning of the  cycle ( 0  MWD), during 
t he  cycle (394 MWD),  and a t  t h e  completion of the  cycle (564 w). 

The thermal f lux  measurements fo r  t h i s  cycle a r e  found i n  
reference 1. The gamma heat  generation measurements f o r  Cycle 146 
a r e  found i n  reference 2. 

11. EXPERIMENTAL PROCEDmS 

Pure n icke l  wires (20 m i l  d ia . )  were i r r a d  a ted a s  t he  f a s t  f l u x  
monitor i n  these  measurements. The induced C O ~ '  gamma-ray a c t i v i t y  
from the  f a s t  neutron threshold reaction', ~ i 5 ~ ( n , p ) ~ o 5 ~ ,  was counted 
on a gross count ionizat ion chamber. A more complete explanation of 
experimental procedures and techniques can be found i n  references 3 
and 4. 

111. EXPERIMENTAL DATA 

The f a s t  neutron fluxes reported here a r e  fo r  neutrons g rea te r  
than 1 Mev i n  energy. An e f f ec t i ve  cross section (5 )  of 92 mb 
averaged ove a f i s s i  n neutron spectrum was used fo r  the  threshold 8 58 react ion ~ i 5  ( n , p ) ~ o  . 

A correction fo r  the  burnup of the  Co5' isomers by thermal neutrons 
has been applied t o  t he  data. This correction was based on (1) the  
measured thermal neutron fluxes,  ( 2 )  t he  1650 barn cross section of the  
71.3-day isomer, and (3)  t h e  l70,OOO barn. cross sect ion o f , t h e  9.1-hr 
isomer . 

Re erence 4 describes t he  measurement of t he  cross  sect ions  fo r  
56 t he  Co- isomel.s and l i ~ t a  corrections for burnout of t he  isomers i n  

various thermal f luxes and fo r  various i r r ad i a t i on  times.. 



A c ross  sect ion of 31 mb was used fo r  t he  formation of t he  9.1-hr 
isomer and 61 mb f o r  t h e  formation of t he  71.3-day isomer. 

., 1 

Ver t ica l  t r averses  of t h e  experimental posi t ions  monitored a r e  
arranged a lphabet ical ly  by number i n  Appendix I. 
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