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Introduction
The high-spin structures of the odd-odd Tl

nuclei are governed by the high-j h9/2 and
i13/2 orbitals [1–3]. In addition to a rotational
band built on πh9/2⊗νi13/2 configuration, chi-

ral doublet bands in 194Tl [3] and magnetic
rotational (MR) bands in 190Tl [4] are also re-
ported in odd-odd Tl nuclei in A ∼ 190 region.
However, there is lack of data for the neu-
tron deficient isotopes of odd-odd Tl nuclei. In
192Tl, several band structures are known but
without proper spin-parity (Jπ) assignments
[5]; also no detailed information of the level
structures was reported. In the present work,
the Jπ of the levels are firmly established and
the configuration of the bands are assigned.

Experimental Details
The excited states of 192Tl were populated

by 181Ta(16O, 5n)192Tl reaction with 142 MeV
16O beam, delivered from K-130 cyclotron at
VECC, and a thick (25 mg/cm2) Ta foil as tar-
get. The INGA array with 11 clovers HPGe
and 1 LEPS detectors was used to detect the
prompt γ rays. The time-stamped γ − γ co-
incidence data were collected using PIXIE-16
based digital data acquisition system [6].
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Results and Discussion

The data sorting and analysis were per-
formed using BiNDAS [7] and Radware [8]
packages. γ − γ symmetric (for coincidence
relation) and asymmetric (for DCO ratio and
polarization asymmetry measurement) matri-
ces were created. A partial level scheme, ob-
tained from the present work, is shown in Fig.
1. The reported bands [5] are confirmed in
this work. Representative gated spectra are
shown in Fig. 2. The Jπ of several states and
thereby, the bands, have been unambiguously
assigned, based on RDCO and ∆asym measure-
ments. The configuration of the bands could
be determined, for the first time, following
these assignments. The RDCO and ∆asym val-
ues of a few crucial γ-transitions are given in
table I. The bands B1 and B2a were reported
with tentative band heads 8- and 7+ [5], re-
spectively. In the present work, the nature of
the 135 keV γ comes out to be ∆J = 1 dipole
type, making the spin of the 1302 keV level
as 11, instead of 10+, tentatively assigned ear-
lier. Also, the comparison of the measured and
calculated polarization (P) and RDCO values
(Fig.3(b)) gives E1 nature for the 870 keV γ.
These results make the band head of B1 as 9−

instead of earlier assignment of 8−. The 9−

assignment fits nicely the energy-spin system-
atics of the first 3 states of B1 with the other
odd-odd Tl isotopes (Fig.3(a)). Similarly, the



359

658

767

615

341

575

754

850

83

538

705

773
949

381

481

696

(824)

276

262

396

309

438

412

412

342

354

221

260

81

458

315

300

(765)

748

587

328

191

251297

129

820

782

677

450
291

296

381

367

415

350

982
706

835

870

773
597

386

525

682

729

582

(440)

238

148

292

233

349

333

396

159

169

145

794

723

374

349

445

135

(314)

491

9
237

11
596

13
1254

15

2021

17

2636

19

2977

21
3552

23

4306

25

5156

10

320

12

858

14

1563

16

2336

18
2717

20
3198

22
3894

24

4718

16
2512

11

1302

121431

13

1728

14
1873

13

1682

16

2201

18

2788

20

3536

22

4301

15

2042

17
2492

19

3169

21

3951

23
4771

17

3109

19
3495

21
4020

23
4702

18
3347

20
3787

22
4369

24
5098

7

0

9

794

8

445

10

1168

B2

B1B3

B2a

FIG. 1: Partial level scheme of 192Tl (E7+ = 0).

TABLE I: The RDCO and ∆asym ratios for a few γ
rays in 192Tl. The adopted type of the transitions
and Jπ of the levels are also given.

Eγ (keV) Jπi → Jπf RDCO ∆asym Type
135 11+ → 10+ 1.45(30)1 M1+E2
276 11− → 10− 1.38(8)2 -0.023(7) M1+E2
723 10+ → 8+ 1.02(24)3 0.077(10) E2
767 15− → 13− 0.97(10)4 0.090(10) E2
773 17+ → 16− 0.57(8)5 0.035(1) E1
870 13+ → 12− 0.997(9)6 0.076(4) E1
835 12+ → 11− 1.03(10)6 0.081(5) E1

1From 723 keV (E2) gate; 2From 705 keV (E2)
gate; 3From 328 keV (E2) gate; 4From 658 keV
(E2) gate; 5From 767 keV (E2) gate; 6From 276
keV (M1+E2) gate with measured δ = 0.02(1).

P and RDCO values suggest E1 nature for the
773 keV γ (from 3109 keV level) and, hence,
17+ band head for B3. The configuration of
these could now be firmly assigned.

It may be noted that B2 resembles the MR
band at similar excitation in 190Tl [4] with
near-spherical shape. The band B2 in 192Tl is,
however, a strongly coupled rotational band.
It suggests a change in shape from deformed
to spherical while going from 192Tl to 190Tl.

Summary
The Jπ of several levels in 192Tl are estab-

lished in this work. The amended spins of the
band heads fit the systematics well. These
results together with that of 190Tl suggest a
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FIG. 2: 297- and 276-keV gated spectra of 192Tl.
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FIG. 3: (a) Systematics of 9−, 10− and 11− states
in odd-odd Tl nuclei. (b) Plot of Polarization vs
RDCO for 870 keV transition

transition from deformed to spherical shape
in odd-odd Tl isotopes around N = 110. The
detail results will be presented.
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