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Abstract o

The slqw neutron absorption:cross seotion of longelived
1139" vas f@ugd‘..i;o be about 8 bgrns? correct %o ‘wi'i_:hin a i‘gctor of ten,
"This was dog@ by 'pom_Bar.dipg ’ at the Omega water bo;f_z.}ei‘ s some iodivn‘e:
whiéh hgd.beox'l’ isolated }‘_rém{ am 'irxn't%r'lli.atbed urgniﬁﬁi slugs Then the

anount of 12,6h 1150 pormed was measureds R 1
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The following chain of mass number 129 is krown to ooocur in
fission;
4,2h Sb ===>» 72m Te ~-<z long I =% stable Xe

SZérTe

H

An attempt was mede by Jo Seiler (Report CN-1998, p. 2) to detect by

radiochemical means the long-lived 1129° He isolated the iodine from

a uranium slug which had undergone irradiation in the Clinton pile for
123 days., [The sample deoayed expouentially, essentially down to backw
ground, with u half-1ife of 8,0 days which is characteristic of 1131,
This indioated that the half-life of I129 .. o irenely long, or that
its radiations were: extremely soft,or both,
Arrol, Chackett, and Bpstein (Report BM~1248) isolated the
xenon and krypton formed in fissiom, from an old uranium slug which had
been irradiated in the Clinton plle. They then submitted their gas
samples to Thode and Graham (Reports BM-1120 and BM-1149) for investigation

in a mass spectromster. All of the stable krypton and xenon isotopes

which ocan result from fission, exoept Xelag, were found in the expaected

yields, Sinoe X129 vas not found at all, this must mean that its
parent, 11298 is very long=lived,

In the present experiment, the iodins sample which had been
isolated by Seiler was irradiated for 12.8 hours, aleong with two normal
iodine samples, in the Omega water boiler, just outside the BeQ reflector,
Normal iodine consists of one isotope of mass number 127, Slow neutron

irradiation should give only 25m 11280 However, a sample which contains

elso some long-lived I329 40419 give, after neutron irradiation, some
S L
0..:.:0 :
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12.6h 1130 Tni5 letier activity was easily detected (Fiz, 1). After

the irradiation, all three samples were purified by means of four
oxidation-extraction-reduction cycles. They were then mounted as Agl

and their decay followed with a thin window GM counter. A1l samples,
decayed initially with a 25m halfnéériodo However, the decay of the
sample dontaining I129 tailed orff to an activity of soveral thousand
counts per minute which decayed with a half-life of 12.6h , characteristic
of 130, Absorption of the radistions with aluminum absorbers indicated
two betaerays with energies of 0,64 and 1,02 Mev. This compares favorabl -

with the values reported in the literature, 0,61 and 1,00 Mev,

The neutron absorption cross section of 11e9 could be calculated

from the data of this experiment if the number of 1129 atoms in the
sample were known. Unfortunately, this number can te found only roughly
beosuse the original isolation of the lodine from the uranium slug by
Seiler was not done quantitatively. There are two methods of making
this estimate. The firgt is based on the welght of the uranium slug
(1183 gm.), the fission oross section of uranium (3.91 barns), the
fission yield of chain of mass 129 (Oozzﬁ, the time of irradiation

(123 days), and the following three assumptions: (1) the uranium

slug was in a { lux of 1,0xl0" n/bmz/kec (this is about 2/3 of mazximum
flux at an average pile powex; of 698KW.) (2) about :So%of the iodine in
the slug was extrasted and (3) the chemical yield was also about 30ﬁ£

This leads to a value of 7.6 x 1015 for the number of I129 atoms and

to & vdlue of 2.5 barns for the cross section,
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The other method of estimation is based on a rough measurcment
by Seiler of the 84 I3 sativity which was present in the sample used
here., This assumes that the bombardment of the uranium was stesdy,

especially near the énda The formula used was

= 8131Y¥10g%

Y133

where Njag is the numbe? of 1129 atoms, Az} is tﬁ; aotivity of the 84 1131

gt the end of bombardment, Y129 ard Y35 are the fission yields of
chains 129 snd 131 respectively,and ¢+ is the irradSation time (123 days).
Nipg comes out to be 1.8 x 1018 atoms and the oross section of I129,
10 ba.rnso This value 1s probably more reliable than the first value
(2,5 barns) because it is based on fewer assumptions. A weighted average
of the two values is about 8 barns whioh is very probably oorrect to
within a faoctor of ten,

The neutron flux passing through the lodine samples during their
irradistion at the water boller was caloulated from the aotlvity of &io

25m 1128 and the oross seotion of stable 1127 (6 26 barns). This

flux was 8,7 x 100 n/%mz/%eo, In all of the calculetions the observed
activities were corrected to 100 counter geometry, %o looﬁéohemioal
yield, to zero absorber, and for decay,

A half-1ife of 108 years, or longer, for 1129 15 not incon-
sistent with the results of Seiler’s experiment, Such a long period would
make it possible for 1129 to exist in nature. 1In fact,; the two normal

iodine samples used in this experiment did show a small amount of residual
APPROVED FEIR F%JBLI(: RELEASE ————
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acitivity &Fter the decay of the 26m 1128 (see Fige 1), Some of this

may be due to 1l 1326 formed by an (n, 2n) reaction and to impurities,
Howaveyr, there is some j.ndioation of the presence of a 12.9h period

which may be due to 12.?6h 11300  This sets an upper limit to the amount &F
1129 4pay might be present in normel iodine, 1.6., 3 x 10‘4%. This

point can be investigated further by bombapding larger samples of normal
iodine in & higher thermal neutron flux and then subjecting them to

mors extensive purification,
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