GHAPTER IV
EXPERIMENTAL RESULT AND DISCUSSION
Results

Tesf for the goodness of Gth and G {#old}. If the
Y

values of Gthand Gr used are corrvect, the whole coelumns 2 of

table 1 and 2 should each contain equal numbers.

Table 1
mgfcmE | (fﬁﬁ *( % )

mg th

10,7 16300
16.2 15700
33.3 15700
36,0 15800
6.3 16000
3.4 15800
b b 15500
52.0 15800
7043 15100
112.8 15100
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Fohle 2
v 6
mg by

11.0 ) 5210 |
16,7 | 5400
3.8 5330
36.1 5250
37.0 53560
47.9 5410
53.7 5290
0.5 5330
113,7 5150

Ath was obtained by subtracting the cadmium-coverocd
saxturated activity from tho bare one, ‘Acd_waa cbhtained

from the cadmiuvm-covered activity., Far the G value, see

Annex 2.

r at tke pneumatic position. Results of different

|5

o

analyses of the cadmium ratio of geld are fshown in Table 3.
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1 z 3 b g (2
g/en’ | car | car. | ¢l . 1T r |%
< AT T T
gold [ |+ o o
eg.9 20+10 | see below
i1 10.3% .20 LOOBg7 | L00%10 L0505
16,7 11.81 B.82 + 00960 | - 00980 LO0G73

33,8 15.37 6.92 00932 { L00965 | 00956
36.1 15.97 7.02 | .,00914 | 00548 |..0004]
37.0 16,32 7.08 L00904 |, 00938 | .00931
47.9 17.58 | 6,85 L00931 | L00974 1. . 00968

B3.7 18,68 6,39 L00308 | 00852 00945
70.5 19,57 6.68 00951 1 01006 00997

113,7 2%,61 .88 L0907 [ 00973 L0963

L0093 59 L0061 0% |, 00053

CdRG wes calculated using

G
{cdr - 1) = r {CdR-1}
[} G
th

Column & was obtained by using CdRCI and either eqg.9 or 10

but deleting Gth and Gr
For gold S, = 17.3
1 = 477 (cadmium thicknesss=0,05%% em)
K .
1 - .99
[y = 1.005

F = 1995



By using indium,

P

m

value of r 1= =

T
v}

For indium

From 21 measurcrents for mangancse,

20, Osing 1 !% = 00953, So
o

cadmium ratic is 102.42 =

Y oirradiations is

7.33 I .0k,

H

i

I}

the average cadmium ratieo from

L0050 2, 5

18.8
335

1.021

Fither eq.9 or 10 give the

1 (0.2 mgﬁcma In)

.96
55

the averapge

20

was determined to be 0,662 (by eq.9) which is very aose to

the wvalue given by Festcott,

For mangancsec

Table % summarizes the results of

G
r

n

787 (Mn-Ni alloy with
80 mg/em Mn}

97
1
o

1

T

o
Table %

1 2 3 4 5
£old gold g2ld ] dindium
eq.g eq..10 Gr:lRD ed.9

= -
r i 0092 ala]eT el L0094

o
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Usc of B mnd eq.7. From the cadmium ratic, it is possible

to utilize eq.? to obtain P The first difficulty to be
encountered is the wide wariaticns of ﬂr for indium and
mangznese. - Next 1s the meodification of egq.? to he

applicable to thick foils..

For gold, if one uses ngég— and 1558 barns as ©
and o respectively together with the average CdR_ of 6.9%,

B rcan be galculated as follows:

9B.8

1,128 x 1558 x Eé.éﬂ:lh
L0548

I and g are constdered as unity
Foar indium, activated o and Ur for In 115 have
been recently available (14).

3 150 = 1,02

1,128 x 2500{.95 x 7.08-1)

00950

H

Discuseion

Upen applying egq.9 and 10 to the same experimental
data, the differance could easily be identificd especially
in case of thick foil. If is felt that Gr obtained
directliy from the Rooiﬁ report should be the correction
factor for the total epithermal seli-shielding in case of
gold., This means that eg.l10 is the proper cne to be used
{although still approximate to a lesscr cxtent}r However,
if foils are unot wvery thick where Gr is cloged te uwnity,

eq.9 and 10 give almoest identieal results.
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Hith regard to So and d. s it may briefly be
menlioned that for gold the parameicrs are well established.
For indium, there still cxists wide variations,. Manganese
16 even worsc. Thore h&s been a tendency tha£ gach
experimenter himself measured 50 of maganese by comparison
with gold and vsed the measured value for furthcer purposc.
However, diffcrent mcasurcments rather disagreed with one
ancthar.,

From the summarized results of o I% {Table 43, it
[u]

will be scen that the difference in case of gold boiweoen
eq.9 apnd 10 is very significant., The bheotter agreement
between column 3 and % is duc tc the common assumption that
Gr haz to be applied to the total epithermal nevtron self-
shielding. In ¢ase of indium, therc exists some doubt with
regard to the facteor F. The overall accuracy is expected to

be poorer than geold.

It should be roted thaf -the calculation of £ is not
as rigorous as that of %Jj% ' since it neglects the factor
¥ and alse the vardation duz tc cadmiuvm cut off. However,
in ecace ol geld and indiwm, these corrections are small.
The cadmiuam cutoff is expected %o be scrious in case of

MEnEalose .
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