UCRL_ ss5

Cy. 2

UNIVERSITY OF
CALIFORNIA

Radiation
Laborator

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

BERKELEY, CALIFORNIA



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



™

'I‘\.(

CTwe
se

Uiéﬁm&SﬁﬂED UCRL-555

Unclassified Distribution

UNIVERSITY OF CALIFORNIA

Radiation Laboratory

Contract No. W-7405-eng-48

NEUTRON DEFICIENT ISQTOPES OF IODIKRE

‘Luis Marquez and I. Perlman

December 29, 1949

Berkeley, California

Cory 2



2=
INSTALIATION

Argonne National Laboratory

Armed Forces Special Weapons Project
Atomic Fnergy Commission, Washington
Battelle Memorial Institute '

. Brookhaven Netional Laboratory

" Bureau of Medicine and Surgery

- Bureau of Ships

Carbide & Carbon Chemicals Corp. (K-25)
Carbide & Carbon Chemicaels Corp. (Y-12)
Chicago QOperations Office

. Cleveland Ares Qffice

_ Columbia University (Dunning)
© Columbia University (Failla)

- Dew Chimicsl Company

. General Electric Company, Richland
Henford Operstions Office
Idahc QOperations Office

Towa Stete College

Kanses City

~ Kellex Corporation

Knolls Atcomic Power Laboratory
Los Alamos

Mellinckrodt Chemical Works

Massachusetts Institute of Technology (Gaudin)
liagsechusetts Institute of Techuology (Kaufmﬁnn)

Mound ILaboratory

= Nationel &dyiscery Committee for Aeyopsutics
-, National Bureau of Standards

Navel Radiclegical Defense Lahovatery
NEPA Project
New Brunswick ILaboratory
New York Qperations QCffice
edorth American Aviation, Inc.
Oak Ridge Naticnal Jaboratory
Patent Adviscr, Washington
Rand Corporation
Sandis Base '
Sylvanis Electric Products, Ince.
Technical Information Branch, ORE
U, 8, Public Health Service
. UCLA Medicel Research Laboratory (Warren)
, University of California Radiation Laberstery
University of Rochester '

- University of Washington

Western Reserve University (Friedell)
Westinghouse Electric Corp.

Informetion Division
Radiation Laboratory
Univ. of California

Berkeley, CGalifornis

Unclassified Distribution

No. of Copies

H M . ‘ -
WO HE N NP HOR OO PO OO 49 b b 0 D@

i

Total 119



. UCRL=555

NEUTRON DEFICIENT ISOTOPES OF IODINE
Luig Marquez and I, Perlman
Radiation Laboratory and Department of Chemistry
University of California, Berkeley, Californis
Lo . ABSTRACT o
The fodine isotopes 323, 11229 1;21, and Ilzq(?) have been
made by bombarding antimopy with departicles, Their chargcteristics

are summarized and evidence for mass assignments presented,
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NEUTRON DEFICIENT ISOTOPES OF IODINE
Luis Marquez and I, Perlman.
Radiation Laboratory and Department of" Chemlstry
University of California, Berkeley, California
"ﬁurihg the course of some investigations of abnormal change in
nucléq#hqhafgé following irradiation with high-energy particles, some of
the maclides encountered proved to be light isotopes of ipdine_which had
not been reported previously, The main study will be reported at a later
date while the present commnication describes some work done to charace
terize and identify the iodine isotopes. The mass rumber region of
interest is‘that below I124 as higher isotopes are well knownol
Pour new isoctopes of iodine have been identified with mass assign=
ments and decay characteristics as indicated in Table 1, ' The method of
making mass assignments for some of these was to compare shapes of ex=
citation curves of (a,xn) reactions on antimony in which known iodine

activities were preduced from the Sb 123

and the new ones to be assigned
from the S'b121° The excitation functions as shown in Figure 1 are fairly
crude as the only objectivé was to compare shapes in order to assign mass
mumbers, The experimental procedure was to irradiate antimony (57% Sblzl,
43% Sb1233 with heifum fons of different energies, to isolate the iodine
by a method in which the chemical yield could be measured, and then te
resolve the jodine decay curves into the several components making uée of
disgtinetive radiocactive properties,

13=hr, I12 == A 13<hr, component was ass1gned to I1 3 since its
_ exeitation function paralleled that for 56=day Il25 both curves being of

the shape that would be expected for (a,2n) reactions; in this case; on

lPor swmary of data sees Go T, Seaborg and I, Periman, Rev. Mod,
Phys. 20, 585 (1%??
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Pigure 1 Exeitation Punctions fer ay,xn Reactions on Antimony -
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Sh and 8 respectively, The yields as shown include corrections for
natursl abundances of Sblzl and Sb1239 and are based on the assumption that

beth the 13-hv, 1223 and 56-day I125 have one K x-ray per disintegration,
and assuming one percent counting efficiency in the argon=filled Gsiggg
tubes, The 1§éﬁro I123 has conversion electrons of 150 = 15 kev energy

as determined with a low-resolution beta-ray spectrometer and by absorption
in beryliiuwwm. Gemma-rays corresponding to this energy were also observed,
This aetivity with similar half=life and radiation characteristics has been
reported recenlly by Mitchell, Mei, Maienschein, and Peacos 02

LY}

/ 196 .
boSCay and 13=da fi? o=~ The ecurves for both of these isotopes

using normzi asntimony as a target are shown as appropriately labeled solid
126 . e
curvez in Flg, 1, The eurve for I is charscteristic of an (a,n) reaction
“] °
ag iz the low-energy part of that for I ;ov The upswing beyond 30 Mev in the
Il?& . 123 .
eurve is due to the (a,3m) reaction or Sb™, The points shown for the
-
breken rine projection eof the I : eurve were obtained from the irradiatiom

% 121
of separated 8b

9
from which T~ san be Fformed only by the (@,n) reaction,
The Aisaps .. : , 126 Ilﬁ& .

1® diserepancy in yields at 20 Mev between I and is not ex~-

plaineds btut it msy be remarked that in ether eases such as the fission of
g 03 o : b g o3 s 1126

bismbh” and the (Y,n) reaction on iodine™, the measured yield of bae
been mueh lower than expected, making it appear that not all of the decay

events teke place through the l-lev beta-particle upon which the yields are based,

“The gample of separated antimony consisting of 99.3% Sblzlg 073 spie2
was obtalned from the Isotepes Division of the Uo.S. Atomic Energy Commission,

2o Co G, Mitehell, J. Y, Mei, F, G, Maienscheinjand G, L., Peacoek,
Phys. Rev, 76, 2450 (1949).

R H. Gosckermann and T. Periman, Phys. Reve 76, 628 (1949).

M, L, Perlman, Phys. Revo 75, 988 (1949).
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The half=life of 1124 was measured as 4.5 days and the §4=ensrgy as
2.1 = 0.1 mevo _It is estimated from the yield of K x-rays that this isotope
decays only_about 304 by pésitron=emission and 70% by electron=capture,

&émiﬁ;ff;220=e In experiments in which an hour was consumed in chemical
separation, no activity appeared which folldwed the excitation function of that
part of the A?jeday'I124 eurve produced by the (a,3n) reaction, It was
Itherefore assumed that Ilgzg which would be formed by the Sblgl(a93n) 1132
reaction, is short-=lived, More rapid chemistry showed a 4-min, iodine
activity, and a single yield determination at 45 Mev showed it to bs in the
expected range as indicated in Fig, 1. The positron has an energy of
2,9 20,1 Mev, and it is estimated that there is some electron-capture
branching, .

The Assignment of this activity to I122 is also based on the fact
that it was the only new activity beyond I123, 1;249 11259 and I126 to appear
at 45 Mev, A 1.8-hr. activity assigned to I121 (from agLn reaction) did not
appear at this energy,

1,8<hr, T2 - hn activity with 1,8<hr, half<life with a 1.2-Mev
positron and conversion electrons of 185 kev appeared in irradiation of antimony
with 60=; 100=; and 36@=Mev helium ions, Its decay is followed by the appsarance

of 17-day Teror

in appreximately the proper yield for a parent-dsughter rela=
tiomship,

0-min, T20(2).=~ In the higher energy irradiations (100 and 360 Mev)
a 30-min, aéfivity appeared, hawing a hard positronbof 40 Mev, The decay of
the fodine containing this activity was followed by the appearance of a tel-
iurium activity which ecould not be resolved uniguely tut which does have a
half=1ife of several days., It is possible that this activity is 4.5-day Tellgo

This would indicate that Illg was present, However, the obserwed positron
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energy of the 30-min, period is in better agreement with therprediction for
Ilz@ which may mean that Iqlg was also present but unobserved,

We wish to thank Dr. J, G, Hamilton and the staff of the Crocker
Laboratory eyclotron and Mr, James Vale and the group operatinghphe 184 =inch
eyclotron for the irradiations used in these studies, We also wish to
acknowledge the contribution to some of the early phases of this work
by Dr. M. Lindner now at the State College of Washington, Pullman,
Washington, This work was performed under the auspices of the Atomie

Bnergy Commission,
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TABLE 1
Mass No. Half-Life Radiation Energy
124 4 o5 days K,p* B =21 20,1 Nev
123 13 hr. K,¥,0" e” =150 % 15 kev
122 4mine BT (K,¥?) B¥ =2,9 0,1 Mev
121 1,8 hr. KB ,7,e" e =185 = 10 kev

+ & )
B =1.2 = 0,1 Mev

1207 ~30 min,  B',T(K?) B* = 400 = 0.2 Mev




