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ABSTRACT

samplos of enriched material

From masgs-gpectrographic date on irradiated
The

capture cross seotions have been determined in terms of estimatod irradiation.
value for the capture crose section obteined from irradiation egtimates based on
pover dissipation in the pile was ¢, = W8 + L8 x 10Jte oma, vhich gives

The value for the capture cross section based on Deutsch's

= 0,27 ¥ 0,09,
measurement of irradiation was o, = 106t 7 x 1072 cma, which gives & =0,196% 0,013,

An independent method based oz masse-spectrographic determinaticn of 2% oreation and

25 deplefion gives =, = 0,23 2 0.05. —:_:::— _
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DETERMINATION OF TEE CAPTURE CROSS SECTION 6F 25

PRELIMINARY REPORT

INTRODUCT ION

In an eerlier notel) the writers gave a preliminary report on masa-spectro- ‘
grephic studies of irradiated pcs’cage naterials, The data repcrted at that time
were obtsined with a sample irradiated in the Clinton pile. Ir thet work a swall
peak was observed at the mess position corresponding to 26, but the resolution ob-
tainable at the time was not sufficiont to permit an accurate determination of the ‘
ebundange of 26 relative to 25, Indeed, there was even a possibility that the small
peak observed might have been partially due to a fluorcearbon impurity. Since the
time these data were reported, the resolving power of fhe masg--spectrograph has been
improved and more reiiable data have beon obktained on the 26 content of the sample
from Clinten and also on semplos from Site W. Although the work on all the samples ¢

irradiated at Site % has not yot been completed, sufficient progress has beon made

to warrant the publication of another preliminary report on the problem.

PRESENT RESULTS

The spectrum obtained for the original material before irradiation is
shown in Fig. 1. The peaks shown are produced by the UF% ions formed by electronic
bombardment of UF, vapor. It will be noted that the backgrouni near the 331 (26)

mass position is negligible even in comparison with 329 (24). Hence, it might be

concluded that fluorocarben impurities of this mass are not produced during the '
preparation of UFé by the methods now used. Tho spsgtrun oblained for the sample ire

radisted at Clintoa is shown in Fig. 23 in this spectrum the small peak at 331 (26)

1) LaMS-295 - - I
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is woll separated from the neighboring 330 (25) pesk. Figs. 3 and 44 show the mass
specira obtained with the more intensely irradiated samples from W. In theso spectra
the 331 {26) peeks are much larger and without reasonmble Goubt can be attributed to

26 formed from neutren capture by 25,

CALCULATION OF CAPTURE CROSS SECTIQN

From the obaerved ratioc of 25 to 26 it is possible tn determine the cap-
ture cross section of 25 provided the irradistion of the sample 1z known. Estimates
of the irradiation have been made by two methods. The first method involves a know-
ledge of the power dissipation in the particular part ot the pile in which the
sample was placed. The second method is thet described by Deutscha)o The cross
sections obtained from the measursed abundances and the irradiation data obtained by
the methods msntionad above are shown in Table I, It will be noted that the valuss
of Jg obtained from irradiation estimates based on pover dissipation show wide vari-
ations. The values of ¢, obtaimed from Deutsch’s estimates of the irradiation for
the first two samples are in excellont agreement, while the valus obtained from the
third sample is in fair agreement with the values obtainsd on the other two samples
for which the irradiation was actually mcasured by Deutsch. Dﬂutschz) balieves that
the values for the irradiation for the first two samples have e probable error of
approximately * 5%. The uncertainties in the ratios of 25 to =6 are indicated in the
table,

If the mean deviation of the individual determinations is teken as the un-
certainty in walues of ¢, obtained from the two types of irradiation estimates, the

capturce cross gection as detarmined from power-disaipation data may be taken as

2) LAMS-256, p. 10, UNC[ASS‘HE%_
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U8 % 48 x 1072 cm@, while the cross section as obtainad—From Deutsch's estimatos

is 106 ¥ 7 x 2024 on2,

INDEPENDENT DETERMINATION OF «

I¥ was hoped that the mass-aspoctrographic measuremsrts for sample CW-2
would afford a means of determining « which would bo independent of estimates of
irradiation., The echeme under consideration omn be described brietly, The quantity
o is defined by the following relation:

x = o'a/u'f (1)
In a gample which has roceived a given amount of irradiation ¢. can be obtained from

the following quantities;

o~ atoms of 26 formesd (2)

atoma of' 25 destroy2d - atoms of 26 formed

Since the sample contained 28 and since the chonge in the number of 28 atoms is
amall (approximetely 1% for sample CW-2), the amount of 26 and the change in the

ameunt ot 25 ocan bhe referred to 28 as follows;
s 26/26
(& 25)/28 - 26/28

All the ratios in Eg., (3) are easily determined. Unfortunately, it was found thet

(3)

the amount of 28 in the sample had increased by a factor of 2 and it is bolieved
that sample CW=-2 was a% some time during preparation contaminated with a small
quantiity of normal uranium, and hence it was impossible to determine & from Eq. (3).
Hoviover, since the 2l content was not changed appreciably by addition of normal
material, an approximate value for « could be determined by referring 26 and H25 %o
243 ) o Those ratios are not asz easily dstermined, but by.taking special precautions

and by delermining ratlos withoul altering the "tuning" of the spectrometer the

%) The mothod &ssumes that the change in 2 during irradiation.wes mot large.
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ratios in Table II wore obtained,

TABLE IT
Isotopic Analysis of Sample Before and After Irradiation
¥=25/2, t = 26/2, R=28/25
Original Katerial, 16,0+ 0.8 = 0,560
Irradiated Samplé CH=2 154.5 +1.0 | 2.53+0,08 1.0

The value obtained for « from these ratios is 0.23 with an estimated error of as
much as 20%. Thie value for o is 174 higher than the mean value for & obtainesd
from Deutsch®s irradiation measurements,

Thore ere other samplqa at irradiated material from Site W which will be

available in The near future and it is hoped that a more acourate measurement of

& can be made by the methods described above, , : . » .
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TABLE T —
T ——
Capture Cross Sections
Caloulaticne Based on Powor H Calculations Baged on Deutschis
Dissipation in Pile Neasurements of Irradiation
) nvt ay ! nvht Jg
sample | y = 25/26 nqut:rona/cma , {om®) ® = o foprx {,neut-rons/cma on® as a5
11
Clinton | 3800 & 50 3.5 x 1018 75 x 10~ 0.4 2.6 x 1038 | 101 x 10°2 0,187
o 1 L6l £ 10 134 161 0,30 21,2 102 0,189
ow 2 60.5 £ 1.0} 80.0 207 0.38 126* 1’ 0,243
1
. Moan Valuo 1,8 x 102 : 0.27 E Yean Valuo 106 x 10~24 0.196

N25 = }125 ¢ nvt

Nog . 1
Nog °onvt ~ ¥y o nvt

g =

* This sample was not actually moasured oy Desutach. The nvi given 1s based on Dsutsch’s walue for Ch-i.
* Waighted 1/3 in taxing avorage.

*xTho wvalue ot Op ig assumed to bs 5LO x 10°2h om?,

ASV3T13d O 119Nd d04 d3aNodddv
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FIGURE 3
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