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Quadrupole collectivity in > Ca from low-energy Coulomb
excitation with AGATA

K. Hadynska-Klek, P. J. Napiorkowski, M. Zielinska, et al.
PHYSICAL REVIEW C 97, 024326 (2018)

Transition probabilities in neutron-rich 8%82Se and the role of the
Vg, , orbital

J. Litzinger, A. Blazhey, A. Dewald, et al.

PHYSICAL REVIEW C 97, 044323 (2018)

High-spin structures in 32Xe and 133Xe and evidence for isomers
along the N = 79 isotones

A. Vogt, M. Siciliano, B. Birkenbach, P. Reiter, et al.

PHYSICAL REVIEW C 96, 024321 (2017)

High-spin structure in the transitional nucleus 131Xe: Competitive
nleutron and proton alignment in the vicinity of the N = 82 shell
closure

L. Kaya, A. Vogt, P. Reiter, et al.

PHYSICAL REVIEW C 98, 014309 (2018)
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Coulomb excitation of **Ca — experiment, INFN LNL, ltaly

Q@ Beamtim
Feb. 2010 INFN LNL

Q Beam:
42Ca, E=170 MeV

Q Targets:
20%pp, 1 mg/cm2
Au, 1 mg/cm?

Q AGATA: 3 triple clusters, 143.8 mm
from the target

197

Q@ DANTE: 3 MCP detectors,
0 range from 100°-144°
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Coulomb excitation of **Ca — transition probabilities
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Discussion: Unique solution?
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Discussion: Shape parameters

EXP SM BMF
state | (Q7) | o(Q7) [ (@) | o(@) [ {Q7) | o(Q")
0y | 480(20) |350(30) | 240 | 470 | 100 | 250
27 | 890 (100) 250 | 490 | 100 | 310
05 | 1310 (250) | 350 (30) | 1200 | 500 | 1910 | 520
25 | 1440 (250) 1130 | 500 | 1970 | 310
State (COS(36))exp (C05(36))SM (COS(36))BMF
07 0.06 (10) 0.34 0.34
05 0.79 (13) 0.67 0.49

N CONCLUSIONS:
0; — SPHERICAL with large fluctuations around minimum

0; — SUPERDEFORMED, SLIGHTLY TRIAXIAL/PROLATE shape

OBLATE O'(Qz)
02 o (cos 38)
S
.

SPHERE PROLATE



Publications since last AGATA week

 Transition probabilities in neutron-rich 3%32Se and the role of the
vg,,, orbital

J. I?ltzinger, A. Blazhev, A. Dewald, et al.
PHYSICAL REVIEW C 97, 044323 (2018)
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The recoil distance doppler shift method
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Mass resolution of Se isotopes
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Analysis of the experiment
— Effect of TKEL gates on level feeding
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Overview of the experimental results on the Se isotopes

() 3A%Y
10y
__W (7 A4
) ) 3701
1972 TR ) - Riinnd
50 axd7 i
6 337}
- 3297
27T 2984
i . 3 2
o — e ( :
i | . i 2y |y 2481
[ a6t 17,2 2479
- 15/2 2299
1 2 283 4 121
: 13 808 52000 1823
Y"hj — Va2 N0 o 1327 .
! 2 4
\ 12 1296 52 1265 R 2y 4% | 1568
4 y T 700 ST (LA "1"2'—)"21"]6:5 .
1701 - 37 953
. 263, .
2t . = ! 539 3 o 461 l
sl 102" )
ot + 9, 4 0 y i}
y [l / Il I v/ ||
!
W
80 82 83 84 86
Seys Seys Seq Ses Ses,

Transition probabilities in neutron-rich
84,86Se

J. Litzinger, A. Blazheyv, A. Dewald,

8082Se: J. Litzinger. A. Blazhev, A. Dewald, F. Didierjean, G. Duc PHYSICAL REVIEW C 92, 064322 (2015
R. Lozeva, D. Verney et al.. Phys. Rev. C 97, 044323 (2018) Universitat el r el

zu Kéln




Shell model calculations on ***Se
— The role of the vg, , orbital
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. . \ | in these nuclei are single-particle excitations, whereas the
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TABLE 1. Leading configurations built by protons and neutrons
. . . coupled to different spins in the wave functions of yrast states up
CO nfl gu rat l O n S & CO n CI u S I O n to spin 107 in ®*#2Se resulting from shell-model calculations with
JUN45 and jj44b interactions. Numbers are given in percent. Only
configurations with contributions >5% for at least one interaction are
listed. Further details are given in the text.

1 . . 80 82
* Different structures: Soin ver s¢ se
v 4 . JUN45  jj44b  JUN4S  jj44b
* 0°-6" are collective § oer w8 a1 wo o
) ) 2t @2* 39.5 46.8 35.4 423
e 8+ single particle 4 @4t 6.2 83 44 6.1
2f 27 ®0F 27.1 253 26.8 26.8
character (99/2) 0t @2+ 33.1 28.4 38.0 334
2t @2t 14.1 17.0 15.2 17.0
. O+ + . 45 @2* 9.0 10.5 6.8 8.7
* B(E2; 8*—> 6%) hindered o
45 47 ®0F 19.6 17.0 13.4 16.5
e Correlated W/ g 2t ®2F 34.3 35.1 38.6 39.2
j 9/2 0" @ 4% 16.1 14.4 25.1 18.6
4t @2t 8.0 8.8 6.0 7.7
occupancies 6" ®2% 5.3 5.0 2.1 2.8
. . . 2t @4* 5.9 7.8 7.7 7.8
°
MICroSCopiC mechanism 6 6 @ 0F 254 53 0.7 54
_ 4t @ 2% 311 32,6 27.6 34.5
from v-rt Components 2* @47 14.2 19.0 30.4 27.8
0" ®6 2.0 2.6 10.5 5.4
/" For both nuclei the 27 41,6 yrast states are interpreted to ) gi g ; ;2 2'3 ?? 1225
be dominated by 7 ( fs/>.p3,2)° proton quadrupole-collective ' ' ' '
y /2:P3/2)" P q p 87 8+ ®0* 49.1 43. 53.4 47
excitations coupled to the v(g,, ,%/ _4) configuration [5], while 6+ @2+ 16.5 . 24 2.0
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(ation. ) T2t 6.3 3.5
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* High-spin structures in 132Xe and 133Xe and evidence for isomers
along the N =79 isotones
A. Vogt, M. Siciliano, B. Birkenbach, P. Reiter, et al.
PHYSICAL REVIEW C 96, 024321 (2017)

High-spin structure in the transitional nucleus 31Xe: Competitive
nleutron and proton alignment in the vicinity of the N = 82 shell
closure

L. Kaya, A. Vogt, P. Reiter, et al.
PHYSICAL REVIEW C 98, 014309 (2018)
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133%e — Fermi surface

op. (hw)

E

Es_p_ (Aw)

77 neutrons

54 protons
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Isomeric gap along N = 79

Level energy [keV]
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Exploiting data from three experiments

136Xe + 208Pp @ 930 MeV
three triple clusters
+ PRISMA

M. Siciliano et al.
INFN-LNL Rep. 241 63 (2015)

Access to these isotopes in
the proper spin regime

136Xe + 238 @ 1 GeV
AGATA demonstrator
+ PRISMA

A. Vogt et al.
PRC 92, 024619 (2015)

136Xe + 198Pt @ 850 MeV
GAMMASPHERE
+ CHICO

J.J. Valiente-Dobdn et al.
PRC 69, 024316 (2004)




Discrimination of low- and high-spin regimes ~ °Xe
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A new spintrap isomer in *3Xe
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Extended level scheme of ¥?Xe
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A new spintrap isomer in *¥3Xe
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131%e — Fermi surface
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L. Kaya, A. Vogt, P. Reiter, et al.
PHYSICAL REVIEW C 98, 014309 (2018) Francesco Recchia - September 1112018




Total aligned angular momentum i/ — JIV(I 4+ 1) = K2

Rotational frequency o = (E; — Ef)/(]; — ]jcf)
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Alignment and backbending in the Xe isotopes:

Extended level scheme of ¥ Xe
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Fusion-evaporation reaction

131Xe @ 54 MeV (8mb
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* PQM130: Pairing+QQ+Multipole for mass region 130 (Higashiyama and Yoshinaga)
SN100PN: jj55pna renormalized from CD-Bonn — fitted @ 130

GCN5QO: jj55pna renormalized from CD-Bonn — different fit @ 130
Realistic SM: V,,,,., from CD-Bonn
SN100 —KTH: CD Bonn renormalized to fit Sn isotopes




Description of backbending with shell model
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H Same interactions work also for 122Xe, 139Xe and 132Xe




Occupancy of alignment states in **°Xe/**'Xe
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Summary and Outlook

PHYSICAL REVIEW C"

1 _ 1 i 137 135
g ngh Spin S?ates In Ba and Xe Isomers and high-spin structures
» p-n correlations near the N = 82 ~inthe N=81 isotones *Xe and Ba
shell closure ~— A Vogt et al. PRC 96, 024316 (2017)

PHYSICAL REVIEW C™

High-spin structures in *2Xe and
133Xe and evidence for isomers
along the N=79 isotones

A. Vogt et al. PRC 96, 024321 (2017)

» High-spin states and a new spin-trap
Isomer in ¥*Xe
» High-spin spectroscopy of ¥¥2Xe

PHYSICAL REVIEW C*

High-spin structure in the transitional nucleus
BiXe: Competitive neutron and proton alignment
in the vicinity of the N = 82 shell closure

L. Kaya et al. submitted

» Backbending in **'Xe in the
favoured neg.-parity band
» Description within the shell-model

PHYSICAL REVIEW C™

High-spin isomers along the
N = 79 isotones: 23/2*
isomers in ¥¥Xe and *°Ba

» High-spin states and new 23/2* spin-trap
iIsomers in *¥Xe and **Ba

L. Kaya et al. in preparation






Quadrupole sum rules
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The first of the presented invariants is a measure of over-
all quadrupole deformation and is proportional to the sum
of squared E2 matrix elements (i||E2|z)(f||E2|[i) over all
intermediate states |f) that can be reached from the state
in question |{) in a single E2 transition. The higher-order
invariant (Q3 cos(34)) that provides information on triaxial
asymmetry is constructed of triple products of E2 matrix
elements ((i||E2||t) (t|| E2||u) (u|| E2||i), where |i) is the initial
state, and |f) and |u) are intermediate states) and thus relative
signs of E% matrix elements entering the sum must be known,
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