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© apsRACT

The gamma spectrum of 25 5 -mln. grsbljl was 1nvest1gated W1th a

sc1nt111atlon spectrometer. Gamma rays w1th energies of 0. 645 and 0 950 MeV ;1J79'

were observed and thelr absolute abundances determlned.fr'
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' huclel near doubly closea ~”elrs are of snecral 1nterest because of

'the appllcablllty of shell-model calculatlons ' In the past, nucle1 in’ the

132

'reglon of doubly naglc‘Sn have not been 1nvest1gated to the same extent

208 Lo 132

as those near Pb "and Ca . Studres 1n the - reglon of Sn have been llmlted‘-
by lack of a rapld chemlcal separatlon of Sb and Sn from fission products.

| ‘With the recent development by Lowe and Greendale of a rapld Sn and- Sb separa-vl
._ tlon from fission products,; »2 thls reblon has now. been opened to 1nvest1gat10n.-

Neutron-exceSS 1sot0pes of Sb w1th mass numbers less than 131 have

 been Qulte thoroughly 1nvest1gated. The only data prevrously reported on Sb131

132, and Sb 133, are thelr half llves In 1955 Pappas and Wlles reported half

3

~ Sb
‘llves of 2%, 2.1 and by, 1 mln, respectlvely, for these isotopes.

half llves have been reported for Sb 131 both of 26 m1n,%’5 and a half llfe of

133 1 e S

2. 6 min for- Sb The present report 1s concerned only w1th

The 1sotopes of 1nterest are produced 1n the spontaneous fis31on of Cf 52'k',f?f

vwhich is avallable at thls laboratory as a thln source from whlch the fragments;"

readlly escape.

' EXPERIMENTAL METHOD

The chemlcal separatlon of Sb from f15$1on products followed closely

~ the procedure given by Love and Greendale 1 A sodlum blcarbonate tablet was d»t"

used to catch fission fragments from & ll—ug source of Cf 52. The tablet
was dlssolved in 30% sulfur’c ac1d Stlblne gas (SbH ) - was produced by addlng
vthe sulfuric acid solution to granular z1nc The-stiblne was decomposed by

rpass1ng 1t through a quartz tube heated w1th nlchrome ‘wire. 1 The radlochemlcally

: pure 'Sb metal condensed on’ the walls of the quartz tube.c Iove and Greendale S

. report the follow1ng decontamlnatlon Iactors Te(h X lO ), Sn(> 105), and mlxed

- f1s51on products (105)

Recently tvo -
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The relative yield of Sb151 with respectbto the‘long-lived and short—

lived Sb activitles vas maximized by collecting fission fragments for about 30
min (minimizing the activity of the long-llved isotopes) and allowing the short-'
lived actiV1t1es to decay (about lO mln) before the So senaratlon. The fission-
- ymeldé also acts to llmit the amount of &b act1v1t1es w1th mass number less

than 129 .
| The gamma spectrum vas measured with a 3 by 3-in. NaI(ml) crystal.

'The pulse-helght spectrum from the crystal was recorded on a MOO channel- analyzer.

on

RESULTS AND DISCUSSTONS

The promlnent 0. 6#5— and O. 950-er photopeaks in the gamma spectrum N

*(Flg. l) of the separated flss1on-prodact Sb have heen a551gned to Sb131 '41“

This assignment is based on their half lives and the growth of the daughter,

: Te;Bl.l The predominant interfering activities are the 6}“and 37—_nin isomers of

130

'_Sb and the 25-min isomer of Te;:l. The growth and decay curve of the 0.150-

131, i Pig. oL

MeV gaomma ray of Te is given in Fig.

3

The half life was originally measured to be 23 min. However, more

recently reported values are 26 mln.u’5 In the present study, an average half -
life of 25.5 + 2 min was obtained. | The decay curve of the O. 645-MeV photopeak
"’(Fig. 3) gave a half life of 26 +'2 min, and the 0.950-MeV photopeak (Fig. L)
gave -a half life of 25 2 min. The best estimations of the half.lives were
obtalned by’using a least—squares fitting program. | | _Y

Based on the absolute abundances of the gamma rays of TeE_l as given
vbby Ferguson and Tomnovec,7 and on the percent branchlng as glven bv Sarantltes,
flthe absolute abundances of the Sb 151 gamma rays (Iable l) were calculated by -
) us1ng the relative abundances of the O lh5-VeV photoPeak of Teljl-and the O:g%5—and o
VO.95O-MeV photopeaks of Sbl.3,l taken.fromva spectrumtobtained'l?;ﬁrnin:afterhthe

chemicel separation. -



Y 3

We wxsh to thank Clauabfte Pugge for work connected with least squares

Ifit 1“8 Of our decay cur s, and Joan PhllLlpS for her help in preparlng the f?-'f-""'f

manuscript. o
This work was done under the auspices of the U. S. Atomic Energy
Comm1s31on.. | f |
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- " Table 1. Summary. - "

UCRL-11255

E

(iMeV‘)' R

' 0.6h5 :'.o15

0.950 * .020

Abundanceé

N (ggﬁanas/ disinteg;_ati’on)v o

03T AT
048 .20

© Half life

- {min)

o

T

26

25 %2 o




A.

G ese s GeRL-LIRSS

E. Greendale and D. L. Love, "Rapld Radlochemlcal Procedure for Anolmony.ve‘*w

and Arsenlc 3 ‘U. S. Naval Radlologlcal Defense Laboratory Technlcal Report L

A-'

v,

28,

'A.

Jv.

P,

C. Pappas and D. R. Wlles, J. Inorg Nucl. Chem. 2, 69 (1950)

- E., Nervik, Phys. Rev. ll9,vl688 (1960)

M. Ferguson and F. M. Tomnovec, Nucl Phys. 26 h59 (1961)

'607, January 17, 1962. '

E. Greendale and D. L. Love, "A Rapld Radlochemlcal Procedure for Tln )

S. Naval Redlologlcal Defense Iaboratory Technlcal Report 632 Februa*y |

1963.

Uhler, G. H. Neumann, 0. Melln, and T. Alvﬁger, Arklv Fys1k 21 k6 (l96l)._f}

Del Marmol and J. Colard Nucl. Phys. 36 111 (1962)

G. Sarantitles, Messachucetts Instltute of Technology Progress Reporo ]ﬁl“""

NYO 10062 Nov. 1 1962 p. 16




Figure 1.

Figure 2.
Figure 3.

Figure k.

FIGURE LEGENDS

Gamma-ray spectrum'(A)'meaéufed 4.3 min after the Sb separation. :

A small peak appears. at O.llO.MeV'which decays with & half life.pf .

less'than h'min; this- is possibly Sbv52 or Sblajv Gamma ray

spectrum (B) was: measured lh 7 min after the Sb separatlon.

Growth and decay curve of the 0. l50-MeV gamma ray of Te 31. 2

131

Decay of the O. 645—MeV phOuopeak of So .

Decay Qf the’ O.950-MeV photopeak of Sb 3;,_gv\'

.
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