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I ntrr oduc t ion 

The reactor a t  the bulk shielding facili&) is being used as a source 
of neutrons and gaarma rays for shielding experhents. The procedure is to  
erect shielding sasaples i n  front of the reactor and n e a m e  the attenuation 
of these neutrons and gauuaa rays through the shield. Since the reactor can 
be operated a t  various power levels, a l l  shielding measurements are normalized 
t o  a power level of 1 watt. 
of the power'of the reactor i s  required. 
f lux  leaking frat the reactor when making shielding measurements. The leakage 
f lux may be changed when a different shielding sample i s  placed next t o  the re- 
actor depenaing on the characteristics of the shielding saaple as a reflector. 
The detemination of this leakage then becomes a part  of the par t iau lar  
shielding experiment un&erway and i s  not considered further i n  this  report. 

It i s  inmediately obvious that some calibration 
It i s  also necessary t o  know the 

The loading of the fuel elenaents i n  the reactor can be changed as described 
i n  Reference 1, When this  i s  done, a new power calibration i s  necessary. This 
report describes the power c libration for the h e 1  e l a e n t s  as arranged i n  the 

appear i n  future repoPts. 
second c r i t i k l  emeriaent 0 7  . Calibrations for other c r i t i ca l  asserrblies Xi11 

On the basis of the activatian of several gold fo i l s  i n  the reactor, the 
original power level was set  a t  what was assumed to  be approximately 1 w a t t .  
From that t h e  on, a l l  shielding measureaents have been made with the reactor 
C O I I t r O l S  set t o  hold the reactor Constant a t  this power of "1 w 8 t t "  or at some 
multiple of this power level. 

(1) Breazeale, W. M., "The Bulk Shielding Facility a t  ORllJL", mHL-991, 
MW 8, 1951 
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It remained t o  determine by careful measurement how close t h i s  nominal 
set t ing of "1 w a t t "  was  t o  the actual power of the reactor. 

The Reactor 

The arrangement of the fue l  elements f o r  t h i s  calibration i s  shown i n  
Fig. 1. 
side of the reactor w i t h  the control instruments held direct ly  above it, The 
other f ive  sides of the reactor were surrounded by water, and since shielding 
measurements were made from the front  (north) of the reactor, the shield 
samples were exposed t o  what i s  essent ia l ly  a water ref lected p i l e .  As shown 
i n  Fig. 1, the reactor went c r i t i c a l  i n  a symmetrical 5 x 5 array of fue l  
elements. Since each element is 3 in .  on a side, the reactor assembly was 
15 in.  square. The fue l  elements are 3 f t .  long but only the central 24 in .  
contain fue l  (Fig. 2 ) .  The dimensions of the  active core were then 15 in .  x 
15 in. x 24 in .  Twenty-two of the fue l  elements contained about 138 gm. of 
fissionable material (exact amounts are given later). 
contained about half t h i s  amount of uranium and held the  control rods. The 
c r i t i c a l  mass of the reactor w a s  3.2 kg. 
see Reference 1. 

A permanent beryllium oxide ref lector  was mounted on the back (south) 

The other three elements 

For further details of the reactor, 

Method of Determining the Neutron Flux 

Flux determinations were made on the north and south faces of representa- 
t i v e  elements at  the midplane, 6 in .  above and below the midplane, and 12 in .  
above and below the midplane. 
being divided in to  four quarters, and f o r  each quarter a known f lux  value ex- 
isted on both sides at  the top and on both sides at the bottom. 
of these four flux values was taken as the  flux i n  that quarter element. 
Fig. 2 is  a sketch of a fue l  element showing the points of measurement. 

Each f u e l  element could then be considered as 

The average 

Foi ls  were not exposed at every point i n  the reactor at which a flux de- 
Sufficient f o i l  exposures were made so that a general termination was made. 

knowledge of the flux patterns throughout the reactor was known and the  fluxes 
at the points not measured could be determined graphically as described later. 
Advantage was  taken of symmetry wherever possible. 
loading diagram, Fig. 1, that the f lux  dfs t r ibut ion should be symmetrical t o  
the  east and t o  the west of the centerline of the  reactor. Also, as is shown 
i n  Table I, there was  a ver t ica l  symmetry above and below the midplane of any 
element. No such north-south symmetry existed because of the beryllium oxide 
on the south side of the  reactor, and t o  a lesser degree because of the  location 
of the control rods. 

It is obvious from the 
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During the  runs the  two safety rods were completely withdrawn, and the 
regulating rod was withdrawn more than three-fourths of the way from the re- 
actor.  
regulating rod the rest of the way. 
vicini ty  of t h i s  rod was depressed, the t o t a l  f lux  i n  the reactor would be 
change& very l i t t l e .  Therefore, it was still assumed f o r  the calculations 
that the flux patterns i n  the upper and lower halves of the reactor were 
similar. 

The reac t iv i ty  was changed only s l igh t ly  by the w i t h d r a w a l  of the 
Since only the  flux i n  the immediate 

Foi l  Exposures 

The measurement of t h e  thermal neutron flux i n  the r a t o r  loaded i n  three 
different fue l  configurations has been described by H i l l  727 . Only those measure- 
ments i n  configuration #2 are pertinent t o  t h i s  calculation. 

For these measurements, gold foils 1 cm. square and 5 m i l  th ick were fas- 
tened w i t h  scotch tape at the desired positions on the outside of the  f u e l  
elements. Where epithermal measurements were required, the f o i l s  were en- 
closed i n  20 m i l  Cd. boxes t o  eliminate the thermal flux. The ac t iv i ty  of 
the f o i l s  was measured on two mica window G-M tubes and the  saturated ac t iv i -  
t i es  calculated. 
cover, alters the neutron flux i n  i t s  vicinity,  it was necessary t o  do the 
exposures i n  several runs. 
all runs normalized together by means of duplicate positions of the f o i l s ,  
usually three positions on the  element i n  hole 5 of the bottom grid.  

Since the presence of the f o i l ,  par t icular ly  i n  a cadmium 

Start-up corrections were applied t o  each run and 

The difference between the "bare" and the epithermal saturated a c t i v i t i e s  
is  the thermal saturated act ivi ty .  
fromthis number by multiplying it by 9. 

a summary of a l l  measurements made i n  t h i s  latt ice 'configuration. 
is identical  t o  Table I1 i n  Reference 2. 

The thermal flux (nvth) can be obtained 
This factor  i s  dete ned by the 

calibration of these gold f o i l s  fn  the standard graphite pile(3 "f . Table I is  
This table 

(2) H i l l ,  J. W., "Neutron F l u x  Messurements in the Bulk Shielding Fac i l i ty  
React or", O W  C .F . 51 -5 -164 e 

(3) Arae%*, T. and Jones, E. "Thermal Neutron Flux Distribution in  a Stmdwd 
GraPhft8 Pile", CP-2804, April  30, 1945. 
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Calculations and Results 

Table I l is ts  the  saturated a c t i v i t i e s  as described by H i l l  i n  Reference 
2. The l a t t i c e  positions correspond t o  the posit ions shown i n  Fig. 1. 
the f o i l s  were attached t o  the outside of the f u e l  elements, the point of 
measurement i n  general was between two-adjacent elements. 
a f o i l  on the  south side of posit ion 5 would measure the saute f lux  as a f o i l  
on the north side of posit ion 15. 

Since 

Thus, f o r  example, 

As has been stated, some ve r t i ca l  traverses were made by attaching f o i l s  
t o  one face of a fue l  element at the center, 6 in .  above and below, and 12 in .  
above and below, giving f i v e  f lux  measurements f o r  such a ve r t i ca l  traverse.  
From inspection of the  saturated a c t i v i t i e s  f o r  such ve r t i ca l  t raverses  as 
listed i n  Table I, it can be seen that the points 6 in .  above the centerline 
agree closely wi th  the points 6 in.  below. 
12 in .  above and below the centerline.  To simplify the calculations, points 
6 in .  above and below the centerline were averaged as were the points 12 in .  
above aad below the centerline.  

The same is t rue  fo r  the points 

Given i n  Table I are all the  measurements taken. The thermal saturated 
a c t i v i t i e s  were of course obtained by subtracting the cadmium covered ac t iv i -  
t ies from the  bare ac t iv i t i e s .  
the information was available.  

Also, the  cadmium r a t i o s  are l i s t e d  wherever 

The saturated a c t i v i t i e s  are tabulated i n  a different  form i n  Table 11. 
The values are tabulated according t o  the north side of the corresponding 
l a t t i c e  posit ions.  
i n  the reactor.  
fue l  elenrent i n  l a t t i c e  posit ion 5 at the mid-point of the f u e l  element. 
s i t i o n  05-6 is  a point on the north side of the same f u e l  element 6 in .  away 
from the mid-point. The saturated ac t iv i ty  l is ted at poeit ion 05-6 is  an 
average of the values obtained 6 in.  above and 6 in.  below the mid-point. 
positions listed i n  Table I1 are such that a complete qapping of the f lux  
patterns throughout the reactor can be made taking advantage of the ayrmnetry 
above and below the midplane and the symmetry east and west of the centerline.  
Accordingly, if measurements were available at a l l  the posit ions listed, a com- 
plete mapping of one quarter of the reactor could be made. 
were not made at  every posit ion l isted.  
lated as follows. 

They are also tabulated according t o  the ve r t i ca l  posi t ion 
For example, posit ion 05-0 is a point on the north s ide of the 

Po- 

The 

However, measurements 
The values i n  parentheses were interpo- 

The bare saturated a c t i v i t i e s  were plot ted i n  s i x  different  patterns,  
Figs .  3 - 8. 
t ies  i n  Fig. 3 are plot ted against the distance from the south face of the 
active l a t t i c e  (the plane between the f u e l  elements and the beryllium oxide 
r e f l ec to r ) .  

Referring t o  the Reactor D i a g r a m ,  Fig. 1, the saturated ac t iv i -  

Three families of curves are shown, w i t h  3 curves i n  each family. 
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TABLE 1 

SlJMNARY OF FLUX EJIEASUREMENTS IN BSF LATTICE #2 

I V e r  t i c  a1 
Po s i t  i on 

on 
A s s e m b l y  
CL 

6"above CL 
12" rr 

6"below " 

12" :1 'I 

CL 

L a t t i c e  
Po si ti 011 

As 
bare As I C d  covered 

1.007x106 
8.203~105 
4.373~105 
8.435~l05 
4.551~105 

Assembly 
Face 

North 

south 

AS 

8.112~105 
Thermal 

3.823~105 

4.045~105 

7.095~105 

Cd 
Ratio 
5.14 

7 098 

g .oo 

3.04 

IIV 
Thermal 
7. 3OlxlO6 

3 ,441~10~ 

3 .641x106 

6.386~10~ 

1 .958X105 

5 .48Ox104 

5 .058x104 

North 

south 

CL 
6"above CL 
12" I t  I' 

6'"oeiow It  

12" I t  

CL 

9.152X105 

6 1.222xlO 

3.22 

3 089 

(45 1 North 

south 

CL 

CL 
6"above CL 
12" 'l I' 

6"below 
12" I' 

N0rt .h  

south 

CL 
6"above CL 
12" (' 
6%e10~  
12" I' 

CL 

CL 

CL 
6"above CL 
12" I' I' 

6 " b e ~ o w  CL 
12" 

3 *56 

6.98 

5.84 

Continued 

- 9 -  



TABIS 1 (Continued) 

AS 
:d covered 

2.052X105 

6 . 1 0 4 ~ 1 0 ~  

Issembly 
Fac e 

North 

south 

Lat t ice  
F 0 stt i  on 

(47) 

16 

46 

~ 

North 

south 

North 

South 

Vertic a1 
Po s i t  ion 

on 
Assembly 

CL 
6"above CL 
12" It 

6"below It 
12" tt 11 

CL 

n 
6"above CL 
12"above 'I 

6"below 
12" I t  

I1 

6 1.079~10 
9.164~105 
5.908~105 
9.446~105 
6 .092~10~  

6 1.072~10 2.876~105 

AS 
Thermal 

;.25wo5 

3.613~10~ 

nv 
chermal 

5 .633~10~  

3. 252X106 

- 
Cd 

Zatio 

4.05 

6.92 

7 

3.7: 
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TABIIE I1 

IIEUTRON TRAVERSES TBROUGH THE REACTOR 

Values in Parentheses 858 Interpolated from the Appropriate Curves 

North Side 
of Lattice A19 AS AS Cd 
Position Total Epic admium Thermal nvth RBtio 

25-0 1. 328d06 4.128~105 3-22 

35-0 1 e 6 4 5 ~ 1 0 ~  4.228~105 1.222~106 1.100~l07 3.89 

55-0 1. 140X106 3 . 160x105 8.240x105 7.416~106 3.61 

05-6 8 0 3 1 9 ~ 0 5  (1.33X105) (6.99~105) (6. 29fi06) (6.25) 

15-6 (8.6~105) ( 2.12~105) (6.48~105) ( 5  83x10~) (4.06) 

25-6 1 065x10~ ( 2. 59fi05) (8006x105) (7.25xI.06) (4.11) 

35-6 (1 3%106) (2. 94X105) (1.06~I.O~) (9.54~3.0~) (4.59) 

45-6 ( 1 . 2 ~ ~ ~ 0 ~ )  ( 2 . 53x105) (9. 57fi05) (8.61~106) (4.79) 

55-6 9.488x105 ( 2 . 04x105) (7.45~105) (6 .70~10~)  (4.64) 
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TABLE I1 - Cont'd 

North Side 
Cd 

nvth Ratio AS Thermal 
of' Lattice As As 
Position Total  Epic admium 

06-0 (9  O f d )  (1.74~l05) (7.26~105) ( 6 . 5 3 ~ 1 0 ~ )  (5.17) 

16-0 I. 0 3 7 ~ 1 0 ~  (3 46x105) (6. gixlo5) ( 6 e 22x10~) (3.0) 

26-0 1 ., 412X106 (4.34X105) (9.78~105) ( 8 . 8 0 ~ 1 0 ~ )  (3.25) 

36-0 (1 4-06) (3 0 97x105) (1.09~1.0~) (9 8 l a 0 6 )  (3.75) 

46-0 1 0 7 9 ~ 1 0 ~  (2 73x105) (8.06~105) (7.25~106) (3.95) 

56-0 1 . 0 7 2 ~ 1 0 ~  2.876~105 7.844~105 7 060x106 3.73 

06-6 ( 7 e 5xw5 ( 1 . ~ ~ ~ 0 5 )  (6.3~105) (5.67xl06) (6.27) 

16-6 (8.41103) (2.08~105) (6.32~105) ( 5 . 6 9 ~ ~ 0 ~ )  (4.03) 

36-6 (1.25~10~) ( 2.78~105) ( 9.72~l05) ( 8.75~106) (4.5) 

46-6 9 3 0 5 ~ l 0 5  (1 = 95fi07) (7 35x105) (6.61~10~) (4,771 

52-6 (9 .OxlO5) (1 .gMo5) (7. 09X1o5) (6 .38~10~)  (4.72) 

26-6 1. 2o61r1o6 (2.92xl05) (9.14~105) (8.23~3.0~) (4.13) 
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TABLE 11 - Cont'd 
NEUTRON TRAVERSES THROUGH THE REACTOR 

North Side 
of L a t t i c e  
Position T o t a l  Epicadmium Thermal 

ca 
t h  Ratio As AS A s  nv 

5.19 07-0 6.594~105 1 e 2 7 1 ~ 1 0 ~  5.323X105 4.791~10 6 

17 -0 7 3 3 4 ~ 1 0 ~  ( 2 . 4 4 ~ 1 0 ~ )  (4 89x105) ( 4 . 4 0 ~ 1 0 ~ )  (3.0) 

27 -0 9.516~105 (2 a 93x105) (6.59~105) ( 5  -93Xl06) (3.25) 

37-0 9 .964~10~ 2 .797~10~  7 1 6 7 ~ 1 0 ~  6.450~1-O6 3.56 

47 -0 8.500~lOfs (2 a 15,105) ( 6  351rl05) ( 5 . 7 1 ~ 1 0 ~ )  (3 e951 

57-0 8. 311X105 2.052~105 6.259~105 5 .633~10~  4.05 

07 -12 2 . 9 3 4 ~ 1 0 ~  3 . 478x10 4 2.586~103 2. 327x106 8.44 

27 -12 (4 .gxl05) (8. 3 m 4 )  (4.07~105) ( 3 . 6 6 ~ 1 0 ~ )  (5.90) 

17-12 (3. &lo5) ( 5  .2x104) (2.68~105) (2 .41~10~)  (6.10) 

37-12 5.159~105 8 . 6 0 1 ~ 1 0 ~  4.299~l05 3 . 8 6 9 ~ 1 0 ~  6.00 

47-12 (4.1~105) (6 .  4X1o4) (3 .46x105) (3. llx106) (6.40) 

57-12 4.110xlo5 6 104x10~ 3 .5oodo? 3 . 1 5 ~ 1 0 ~  6.73 
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Defining fue l  elements 3, 4, 5, 6, and 7 t o  constitute a row, and elements 
5, 15, 25, 35, and 45 t o  be a column, each family contains 3 curves plotted 
by columns. 
horizontal planes of the reactor. 

The three families of curves show the traverses according t o  the 

In Fig. 4 the fim curves are plotted, but i n  t h i s  case a family of curves 
is  plotted by planes and each family represents a column. 

In  Figs. 5 and 6 the curves are east-west traverses. Saturated ac t iv i t i e s  
are plotted against the distance from the centerline of the reactor. 
the families we by rows while i n  Fig. 6 they are by planes. There are s ix  
curves by rows i n  each family i n  Fig. 6, and f o r  ease i n  interpolation each 
family w a s  divided in to  two sub-familfes as shown. 

In Fig. 5 

Figs. 7 and 8 are ver t ical  traverses along the individual fue l  elements. 
The families i n  Fig. 7 are by rows and i n  Fig. 8 by columns. 

By plott ing the saturated ac t iv i t i e s  i n  s ix  different ways, it was found 
tha t  the values a t  the points not measured could be interpolated quite closely. 
It is f e l t  that the interpolated values for  the bare saturated ac t iv i t i e s  
(shown i n  parentheses i n  Table 11) are good within a f e w  percent. 

Since not as many epicammfum measurements were taken as without cadmium, 
The cadmium ra t io s  ob- it w a s  also necessary t o  interpolate cadmium ra t ios .  

tained are a lso  l i s t e d  i n  Table I1 and are plotted i n  three different patterns 
in Figs. 9,  10, and 11. It can be seen tha t  the cadmium ra t io s  vary much mre 
slowly with posit ion than do the bare saturated ac t iv i t i e s  and the  missing 
points can be interpolated quite easily.  

Having values for the saturated ac t iv i t ies ,  bare and cadmium covered, the 
thermal saturated ac t iv i t i e s  were then calculated and l isted in Table 11. 
While some of these values individually could be off as much as lo$, it is 
estimated tha t ,  on the average, the thermal saturated ac t fv i t ies  l is ted are 
good within 5$. 

The thermal saturated ac t iv i t i e s  were converted t o  thermal neutron fluxes 
which are also given i n  Table 11. 

Figs. 12a and 12b are plots  of the thermal neutron flux i n  the midplane 
of the reactor. 
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FIG. 6 
BARE FOILS 
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FIG. 7 
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FIG. 8s  
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FIG. 8b 
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FIG. 9 

CADMIUM RATIOS 
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FIG. 120 
THERMAL NEUTRON FLUX 

NORTH-SOUTH TRAVERSES AT MIDPLANE 

25 



I 

I 

I 
<o 

I 
0 
X 
- 
c 
>+ z 

FIG. 12b. 
THERMAL NEUTRON FLUX 

EAST-WEST TRAVERSES AT MIDPLANE 

2 6  



Referring t o  Fig. 2, it can be seen that values of t h e  thermal flux were 
now available at four points around each quarter fue l  element. 
at the center of each quarter element were obtained by averaging the values 
at  the four points and are l is ted in Table 111. 
the  inter ior  quarter elements m i g h t  be a l i t t l e  higher than such an averaging 
gives, but the flux a t  the center of' the end quarter elements is probably 
lower f o r  the same reason. The t rue  shape of the ver t ica l  flux traverses was  
not known w e l l  enough t o  warrant a better procedure fo r  determining the center 
fluxes of the  quarter elements. 
compensating . 

!!%e values 

The f lux  at  the center of 

It i s  fe l t  tha t  t he  errors  introduced are 

The average flux per fue l  element (Table 111) was obtained by averaging 

Since the reactor was symmetrical about a ver t ica l  plane through the north- 
south principal axis, the average f lux  f o r  each fue l  element i n  the reactor was 
now available. These are l is ted i n  Table I V .  

The number of grsms of U235 and the average thermal flux were known f o r  
each f u e l  element fn  the reactor (Table I V ) .  
at a point where the  cadmium r a t i o  was 3.7, using f i  
cadmium covered f i ss ion  chamber, have been reported. f'j These measurements 
indicated that 9341, of the f iss ions occurred at energies below the cadmium cut- 
off .  Since inspection of Table I1 shows that the cadmium r a t i o  i n  the in te r ior  
of the reactor w a s  i n  the neighborhood of 3.7, the number of thermal f iss ions 
per fue l  element was multiplied by 1.07 t o  get the t o t a l  n b r of f iss ions.  
It was assumed that the f i ss ion  cross-section was 545 barn357 and that 165 Mev 
of heat energy was generated i n  the reactor fo r  each f i ss ion  

the fluxes of the two quarters of each element. 

Measurements i n  a graphite column 
a bare and then B 

( 6 )  ~ 

. 

(4) Mann, M. M. and A. B. Martin, "Further Cr i t ica l  Experiments on a Small 
Reactor of Enriched U-235 with  Al-HeO Moderator and Beryllium Reflector", 
ORNL-79, p 17? Sept, 16, 1948 

( 5 )  

(6) 

"Nuclear Data for  Low-Power Research Reactors", TID-235 (1950) 

Weinberg, A. M.,  Private Communication 
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TABLE 111 

THERMAL HEUTRON FLUX ~ 

Quarter Elements Center 
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. 

Lattice 
Position 

03 
04 
05 
06 
07 

13 
14  
15 
16 
17 

23 
24 
25 
26 
27 

33 
34 
35 
36 
37 

43 
44 
45 
46 
47 

G 
G r a m s  of 
$35 

137 37 
137 74 
137 39 
136.48 
137.02 

138.54 
139 98 
138.54 

138.41 

134.90 
69.70 

139 98 
69.08 

136.39 

139 95 

139 95 
137 19 

137 19 
69 14 

138.10 

134 90 
137 53 
138.54 
138.54 
138.22 

Average nvth 
per Element 

6 
5. 265d06 
5 . 6 4 5 ~ 1 - 0 ~  
5 . 2 6 5 ~ 1 0 ~  
3 * 755x10 

3 7 ?51r106 

7 27~lObg 

7 . 27d06 
5 . 0 6 ~ 1 0 ~  

8.72~10 

4 e 765fig6 
6.08iLO 
7 2 3dO;  
6.08~10 
4 . 7651tlo6 

P 
Power fn 
Watts 

0.02034 
0 02860 
0 03059 
0.02834 
0.02000 

o .02363 
0.034k 
0.03388 
0 . 03544 
0 02361 

0.02180 
0.04466 
o . 02160 
0.02762 

0.03934 
0 -02378 
0 -03934 
0.02756 

0 02535 
0.03298 
0 03950 

0.02598 

0.02732 

0.02792 

0 03322 

0.7378 
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Let  F = the number of fissions per second i n  each element 

235 N = the  number of atoms per cc of U 

d = the thermal neutron cross-section of U235 

V = the volume of a fue l  element 

1.07 = t o t a l  f ies ioas  per thermal f i ss ion  

Then F = 1.07 N ~ V  gnvth) 

But N = G/V 6-02 x io23 
235 

Where G = the number of gm. of U235 i n  the volume V of a f u e l  element. 

If P = the power in watts per fue l  element, 

P = F fissions/sec x 165 Mev/fission x 1.60 x lO-”13 joules/Wv (3) 

6.02 
* 545 x * V * nvth* 165 1.60 x 10-13 

7 235 
= 1.07 

The power i n  w a t t s  f o r  each fue l  element is .given i n  Table I V .  The t o t a l  
power f o r  the 25 elements i n  t h i s  reactor i s  the sum of the  powers i n  the in -  
dividual elements, 0.74 w a t t s .  The power dis t r ibut ion throu$h the different  
fue l  elements is plot ted i n  Fig. 13. 
compared d i rec t ly  with the corresponding points in Fig. 12a. The points f o r  
the power dis t r ibut ion represent the power at the center of the par t icular  
fue l  elements, while i n  Fig. 12a the thermal neutron fluxes are plot ted with 
respect t o  the  north side of each fue l  element. 

The points i n  Fig. 13 are not t o  be 

It is  interest ing t o  observe that the power in positions 24, 26, and 35 
was quite low re la t ive  t o  that i n  the surrounding elements. 
caused by the  presence of the control rods as these rods were withdrawn from 

This was not 

- 30 - 



FIG. 13 
POWER D I S T R I B U T I O N  

EAST- WEST TRAVERSES BY ROWS 
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the reactor, 
moved fromthese three elements, and with the  rods withdrawn t h i s  f u e l  was 
replaced with water causing the drop i n  power production. 

Rather, t o  make room f o r  the rods, half the fue l  has been re- 

Discussion 
__. 

The result of the calculations shows tha t  the approximate "1 w a t t "  power 
level. of the reactor was  actual ly  0.74 watts. 
been reported t o  date have been normalized t o  1 w a t t  by t h i s  fac tor .  

All shielding data that have 

By suspending a U235 f i s s ion  chamber out i n  the water at  a f ixed distance 
i n  f ront  of the  reactor, a check on the reproducibil i ty of the reactor  power 
was made. 
t o  day within a f e w  percent. M s o ,  it was found that the automatic servo con- 
t r o l  could be set a t  fac tors  of t en  above the or iginal  power of 0.74 w a t t s  w i t h -  
i n  l$. The reactor has been operated a t  power leve ls  up t o  7.4 kw. 

91- dist r ibut ion throughout the reactor is within 5$, assuming t he  standard 
graphite p i l e  at ORKG gives a correct cal ibrat ion of the foils. Present in- 
dications are tha t  t h i s  standard pile may be off by as much as 26. 
Dr. E. D. nema of the Physics Division is now reeal ibrat ing tha t  p i l e (6 ) .  
The d u e  of 165 Mev per f i s s i o n  is also the subject of some controversy at 
t h i s  t i m e .  
f i s s ion  although t h i s  e r ro r  is probably small compared t o  the others. 

It was found that the reactor power could be duplicated from day 

It is estimated that the probable e r ror  i n  determining the thermal neutron 

There may be an e r ror  i n  the  value 1.07 t o t a l  f i s s ions  per thermal 

An independent check on the power of t h i s  reactor is  underway. Water w i l l  
be forced through some of the f u e l  elements at a given rate and the tempera- 
ture rise of the water measured with thermocouples. From these measurements, 
f t  is hoped that the power per f u e l  element can be calculated direct ly .  
by that t i m e  the re-standardization of the standard graphite pi le  is  complete 
so that the absolute value of' the thermal neutron f lux  i n  the reactor I s  known, 
then an independent check on the amount of' heat released per f i s s ion  w i l l  be 
available. 

If 

(6) "Physics Quarter.3y Progress Report for Period Ending March 20, lg3lw9 
mm-1005, July, 1931 


