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Intruder band structures in neutron deficient odd-odd TI nuclel
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Introduction:

*+*Tl nuclei lies near Z=82 shell closure. The

neutron number.

near the neutron Fermi level.

induce octupole correlation.

isotopes. We have studied 1°°Tl and 1°2Tl.

isotopes of Tl show evolution of shapes with

“*In Tl isotopes, proton Fermi level lies near Z =
82 shell closure. In addition to the s,,, and d;/,
orbitals below Z = 82, h,, orbital intrudes near
proton Fermi level. High-j i ;,, orbital also lie
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Nilsson Diagrams

s Large angular momentum vectors jp and j, would form shears blades and so, it is
possible to form Magnetic Rotational (MR) band. However, MR bands are not known
in Tl isotopes lighter than **Tl. Moreover, the presence of hy, and d;/, orbitals would

+** So our aim is to look for the MR band and octupole correlations in odd-odd Tl

Experimental Details:
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INGA, TIFR

TIFR EXPT
30Si + 1°Ho — 99T + 5n

» Beam Energy = 157 MeV
» Target thickness = 7.3 mg/cm?

» EXxperiment was performed
with INGA collaboration at
TIFR, Mumbai

» 17 HPGe clover detectors

were placed at 6 different
angles (+40°, +65°, 90°, -23°).

VECC EXPT

160 + 181Ta — 192T] + 5n

» Beam Energy = 142 MeV

» Target thickness = 25
mg/cm?

» Experiment was performed
with INGA collaboration at
VECC, Kolkata

» 1 LEPS and 11 HPGe clover
detectors were placed at 3
different angles (40°, 90°,
1259).
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TRS calculation predicts:

SPAC and Semiclassical Model calculation

> Low deformation with near

agreement with the experimental points.

Q (E-Ey)) vs (I-1y)?> plot for B2 band is in good

d From Semi-classical Model: j_=6.5and j, = 8.5,
=» Bandhead and maximum spins corroborate well with shears mechanism

non-collective oblate shape
for this 4-gqp configuration

> Suitable for MR band
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J* assignment of different levels
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nicely the

energy-spin systematics of the first
three states of B1 with 194Tl.

O The observation of 123-keV vy ray

v" A new band B2 has been found in Tl and
interpreted as MR band with ni;;,, ® v(i3/,) (p3; )
2 configuration.

Semi-classical Model and SPAC calculations

establish the band as Magnetic Rotational band.

v" TRS calculations suggest low deformation with near
non-collective oblate shape for the 4-gp
configuration of this band, which is conductive to
generate MR bands.

v’ The level scheme for 192T| has been constructed and
previously reported bands have been confirmed with
firm spin-parity assignments. Configurations of the
bands have been suggested.

v" Indication of octupole correlation has been found in
19271 through the observation of E1 transitions
between bands involving hy/, and d;/, orbitals.
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B2 supports the J* assignment of 9 for
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1 the bandhead of B1.
22 £20 22+
a4 i 3k F=T ' T | -
- 415 (??5} 2k Ej _
- N 782 I 20* %- i : _:
! 748 © or f
o Y 4 s -1k |- . | M
17+ 296 250 300 350 400
201 i Energy (keV)
,45"-’9(32? i3, ® Vi),
27 Bl |
T
T j@‘ st | (why,vE;,)®
s 349 '
(436) g¥ 794 ﬂ(d3/2)2
¥ 445
nhy, ® vi;;),
(Hh9/2Vf5/2) ® 363 570 5
v(ij3) Energy (keV)
s, @ Vi3, nhy, @ vis, 05 s
870 keV
192T(. 9-
o
. . o " = 04F —Calc. (E1+M2)
Configuration assignment of different bands S  Expt.
= 0.2
Experimental quasiparticle energies in £
the odd-N and odd-Z nuclei ok gate at 276 keV
200 , 1500 = i i | NII1+E2 (E‘T=0_02)I
e, 02758 121416
150 | 1200 / o e—tld,, [T DCO
_ _ s (1135 keV y ray is a A, = 1 dipole
> > 900 i m - . e ege
2 1 ; transition and spin of the initial
g | g,; 600} - level is changed to 11* from 10*
50 1 Ll % 1 UThis confirms the J™ assignment of
- ! band B2
0 < 3 o v, il Ry, and P of 835, 870 keV confirms

108 112 116
Neutron Number

L
104 108 112 116
Neutron Number

|
120

them to be E1 and fix the bandhead
of band B1 to be 9- and confirms the

J® of band B1.
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