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CHAPTER IV

RESULTS

The energy spectrums of the alpha particles emitted by
237 241 5
the decay of ¥p, Am and the standard source are shown in
Figures 4.1 to 4.5. The standard curves used to determine the
anounts of neptuniuan and americium which were electrodeposited
on the aluminum foils are shown in Figures 4.6 and 4.7 respec-
237 241 2 2

tively. The amounts of Np and Am which were deposited
are given in Table 1.1 along with their measured activities.
The straight lines present in Figures 4.6 and 4.7 represent a
linear least-squares fit of the data.

The background radiations amounted to about 7 cpm in
the energy range corresponding to the spectrum range of the

2 i
41Am sources. The numbers of counts recorded and the specific

activities for each of the 237Np and 241Am samples used are
given in Tables 4.2 fo 4.5, The activities of the warious
241Hm sources listed in these tables were determined by com=
paring the masses of 241Am deposited on each source and 300
Mg of pure 2413p in 0.1 mci of standard solution. The speci=-
fic activities of the 237ﬂp sources were obtained by using
equation (2.6.1)

Using the values listed in Table 4.6 in equation
(2.4.8), the half-life of 237Np was calculated to be
(2.41#% 0.06) x 106 years. This value was based on the average

value of 1387.01% 34,37 disintegrations per minute per microgram

observed in this investigation.
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Table 4.1 The amount of 237ﬂp and24¥An of depasited sample.
| | 1
samplel total number neptunium | total number of | americium
nunber | of counts of 23?Npa mass counts of 241Amb mass
{c/30 mins) ﬁ}xq) (cpm) ()Ug)
1 1169.5 0.65 40219 0. 133
2 35640 2,15 234533.25 0.635
3 8196 4.75 345876.5 0.92
4 2637.5 5.67 392895.75 1.05
asb total number of counts of '237}49 and 241111:; are the average

value of 2 measurements.
These values of mass are gbtained within an estimated error

of =% 0.4 percent.




Table 4.2

Counting data for sample No. 1
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' 237
total count rate | total count 237NP Np
No. of 237Np rate of 241Ama disintegrationb specific activity
rate
(cpm) {cpm) (dis/min) (dis/min) / AT
1 61.13 53467.25 Q72.1 1495.5
2 58.51 51555 965 1484.6
3 58.76 51621.5 967.8 1488.9
Average 1489.674+ 3.17°
I H »

8 Total count

b 237

the activity

-

e 241
Np mass 0.65 jig and 383X 10 mei of

241 S
rate of Am is the average value of 4 measurements.

Am are used to calculate

¢ Error s /iT is the standard deviation of the mean,'calculated

from

2
s

3
P I
i=1

-2, .
(xi - x) / 2
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Table 4.3 Counting data for sample No. 2

Feteor
total count total cocunt
rate of 237up;rate of 2413ma

No.

(cpm) {com)
1 170.45 273871
2 172.05 276262.5
3 172.81 277599
I

237,

disintegration

237,

specific activity

ra.teb
(dis/min) (dis/min) / Ag
25925 1360.5
2926.9 1361.3
2925.7 1360.8

Average 1260,87+ 0.23°

% Total count rate

b 237

of 241

calculate the activity.

€ Error s / J3
2 3

from s = ¥
i

is the standard deviation

e D
- -
(xi x-S 2

1

Npmass 2.15 Alg and 2117X10 °mci of

241

Am 1s the average value of 4 measurements.

2m are used to

of the mean, calculated
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Table 4.4 Counting data for sample No. 3

237 237

total ¢ount total count Np « Np
B | vate st Zg?ﬂp Siia of 241Ama disintegration |specific activity
rateb -
(cpm) {cpm) (dis / min) (dis/min) / yug
1 363.84 385600.33 6424.5 1349.7
2 362.16 383782.75 6442.9 1353.%6
3 363.38 390070.5 6342.9 1332.5

Average 1345.27+ 6.489

24l

? Total count rate of Am is the average value of 4 measurements.

b 237 S - A 241
-~ Np mass 4.76}Lg and 3067 X10 mci of "~ Am are used to calculate

the activity

& Brror s / J3 is the standard deviation of the mean, calculated

from 52 = f%: (xi - X }2 YN 2
i=1
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Table 4.5. Counting data for sample No. 4

total count total count 237Np 237Np

Vo.| rate of 237Np rate of 241Ama disintegration | specific activity
rateb
{cpm) (cpm) (dis/min) (dis/min) /g
1| 428.09 436702.25 7616.7 1343.3
2 433.58 440345.5 7650.6 1349.3
3 425.74 427629.7 7734.4 1364.1
" Average 1352.23+ 6.18°

241 ;
* Total count rate of Am is the average value of 4 measurements.

b 237

activity.

Np 5.67 g and 3500 %10 s e

41

Am are used to calculate the

© Frror s / J3 is the standard deviation of the mean, calculated

2
from s

3
s
i=1

O 02/ 2




Table 4.6 Constants used

in calculating half-life.

Atomic weicght

237

Avogadro'’s number

1 year =

= 237.0

]

[ =

5.2595 x 10~ min.

a
%0

6.0226 x 10°° ger mola

a C1 as standard
Tabbe 4.7 FHalf-life and xz - value
sample 237Np 237“?
number specific activity half-life ~ 28
(@is/min) /g (107¥r.)
1 1429,67 3.17 2:25: D01 0.04
2 1360.87 0.23 2.46 0.001 0.0002
3 1345.27 6.48 2+%49) 0,01 0.187
‘! 1352723 &€.18 2.48 0,01 0.17
2 x% VNI OES Biavens of Eraaion &t Leweliae

90 % significance.
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For a test of the distribution of the experimental data, a
chi-square analysis was performei. The xz—value for three measure-
2 2
ments corresponds to 2 degrees of freedom. The X ~test of the
e O 237 y ; ;
observed specific activities of ip listed in Table 4.7 indicates

that the distribution ¢f the experimental data is reasonable and

that the instruments are operating properly with 920 % significance.
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