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OAK RIDGE NATIONAL LABORATORY 

. . 
To: J. L. Meem Date: April i8, 1951 

From: E. B. Johnson, G. McCaanmon, M. P. Haydon 

Subject : Centerline c oil - Measurements - of !lkekmal Neutron Intens ities 

I . '  for Experiment 1 - . . < . _ :  

The attenuation of Thermal neutrons from t&-;B~l? reactor, described 
I I 

in ..ORNL-9.91, has been measured in water along, the north-sou?& centerline ' , 
J.J 

The reactor was loaded as in he1 assembly arrangement #2, described in 
>/, 8 .  a 

the ANP Quarterly Report, Febrwy, 1951. ,.'I Indiui2foils GerZexposed at 

various distances. from the n k h  face of the reactor..' The resulting data 
//v 4 

has been normalized tQ a power level of watt. 
, . 

I .  I '  

Indium foils 25 c$ in area and 5 mil thick were expoeed id both . .  - . . . -  . ; +. 

aluminum and 30 mil cadmium covers. The~mcaxfmum weight vmiatfon was 
I 

* 
( . '  

4.6s. The resulting activities were neaswed on two counters, one a 
I 

thin-walled glass Go M. tube,'the other a mica window tube whose counting 

rate had been normalized to the G o  M. tube. In order to eziminate the 

curpent component of the flux both sides of every foil were counted and 

-. the saturated activities averaged. 

Since a.maximum of 5 foils could be exposed .in one run, it was na- 

cessary to do a series of runs to obtain the entire e w e .  Each of these 

m s  was corrected for "startup" by the equation derived by Dr. E. 6 .  

. . 
Campbell, of the ORNL Physics Division, , . .  . . . . - -  -. . - 

a p7;.  . - .  " L -  i '  , - ". , 8" -'* 
1 

I '  - ._.: 
. .' 

- I  
I . . , . 

. . , . .  . . .. . I  



. . .. 

where A, = activi ty induced during s twtup 

A 1  = ' ac t iv i ty  induced dwing level  time 

.' h = decay constant of the detector 

A =. l/pf l e  period 

to = startup time (time of changing flux) 

tl - to = exposure time (level time) -- 
A 1 1  runs were normalized together by means of 1 cm2 gold f o i l s  placed . b 

on the f i e1  assembly i n  position 3 for  runs a t  0.74 watts and 74 watts, 

and by means of duplicate positions of the Indium f o i l s  i n  the water a t  

the higher power levels. The act iv i ty  of the fo f l s  exposed i n  30 m i l  . 
9 

cadmium cbvers was corrected by 14$ for resonance absorption i n  the cadmium. 

i Since cadmium-covered measurements were not made a t  every position 
, .  

a t  which a bare f o i l  was exposed, the followfng procedure was used t o  ob- 

t a in  flux values. The saturated ac t iv i t i es  of the bare and cadmium- 

covered foi ls 'and,  where possible, the thermal saturated act%vitfes, were , 

- .  .plotted as  a function of distance *om the reactor ( ~ i g .  1). From the 
I . . 

. . 
resulting Asth curve, values were taken a t  10 cm.. intervals  able I) , 

and nvth computed on the basis of calibration . . of these f o i l s  i n  the 

sbnda;Pd.graphite p i le .  (see CP-2804 for  flux values used for  the standard 

p i l e ) .  Because the calibration of the foSls was done i n  a graphite p i le  

and 'the exposures i n  wa te~ ,  it was necessary t o  fmrease the flux values 
/ 

by 22$. The basis of t h i s  correction i s  giveh i n  a memo~~andum (C .I?. 51-4- 0 3 9  2. * 
From Ritchie t o  Meem. 



The- -shape of t h e  curve in Fkgure 2- was ~btatned f'rom nv*. values 

ca1caated:-:by,-'the:-.ab;ove-..:method. The~.pohts...-shown:-.on- the...cu~ve . represent 

.--both 'base :ana s.caWm-covered::2at . .the:-.indi.cated-;.positions .. 



Table I -- 
I *  CENTERLIME FOIL DATk - EXPERIMENT 1 - - .  - 
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CEWEKLIIJE FOIL DATA - EXPERIMEEIT.1 -- - 
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BULK SHIELDING FACILITY FOIL DATA 

EXPERIMENT No. 1. CENTERLINE 

MEASUREMENTS OF SATURATED 

ACTIVmES OF FOILS-100Vo HgO 
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