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indicators of collectivity

R4/2= E(4)/E(2)
U()2.0  O(6) 2.5 SU(3) 3.33
E(5) 220  Z(5)2.35 X(5) 2.90

B4/2= B(E2: 4 — 2)/ B(E2: 2 — 0)
U(5)2.0  O(6) 1.43 SU(3) 1.43
E(5) 1.67  Z(5) 1.59  X(5) 1.60



Nuclei with B4/2 < 1

iIn more than 10 years

Z N
166W 4 92
168,1700s 76 92,94
172Pt /8 94

190,192,194,196,198Hg 80 110-118

94,96Sr 38 56,58
110,112Mo 42 68,70
114Pd 46 68



Theory: triaxiality

IBM-1 with higher order terms
SU3IBM Tao Wang

IBM CQF with triaxial rotor terms
Yu Zhang, Feng Pan

IBM-1with configuration mixing
IBM-2 SU(3)*
Wei Tang, Yu Zhang



Proxy-SU(3) (2017)

/" EVERYONE ELSE
WHO TRIED THIS

AR S

EVERYONE ELSE
DID IT THE
WRONG WAY.

.~ PATCROSSCARTOONS COM :-:\-‘.
T 20189 N



large triaxiality in proxy-SU(3)

Atoms 13 (2025) 47 _

15-20 40-45 ||
20-25 - 35-40
25-30 30-35

number of protons
(. ] & -] ] R

|| |Z) =] |2 || |=

. 4 e n & - -4 ®
number of neutrons




nuclel with shape coexistence
Atoms 11 (2023) 117 (cover story)
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artinou, Ph.D. thesis (2018)
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EOGNIKO METXOBIO IIOATTEXNEIO
IXOAH EPAPMOXMENON MAGHMATIKON
KAI $TEIKON ENITHMON

AAAHAENIAPAXH NOTKAEONIOT NOTKAEONIOT
EE ETETAGEIE KAI
AXTAGEIE IITPHNEX

AIAAKTOPIKH EPTAXIA
e MAPTINOT MAPIAY ANAPIANHE
Awheparolyos Edvool Kaxobiotptoo’ Maverotnuiou Adnudy
Thfparog $uovcc

Tewperfic Exttpony Extapelfic TupPouleutixf Exizponi
Koutoolunag Nedpytog, Kadnynthc EMLIL Pélx Bhagrol, Kadnyfpa E.MUIL
Mrovartoog Awviows, Epeuvric EKX.E$.E. I'edpyrog Awhalfiong, Kodnynoic AILS.
Momabénoudog edgyog, Kadnynoic EMIL  Bedébupoc Meptlybang, Kabnynmis ELKILA.
Xapihaumos Mouotaxidng, Exbe Kod. AILS.
Mrovitoog Aoviows, Egewwtiic EK.E.¢.E.
Koutgolumag IMedpyiog, Kodnynmic E.M.IL
HNamabérouhog ledpyiog, Kadnymic E.MLIL

Adhva, Defpovipioc 2018



* Triaxiality in proxy-SU(3)
22-26, 34-48, 74-80, 116-124, 172-182

* Shape coexistence in proxy-SU(3)
/-8, 17-20, 34-40, 59-70, 96-112, 146-168

« SC corroborated by
CDFT calculations with DDME2 functional
HFB calculations with Skyrme-Ski3




p-n 0[110] pairs

0[110] pairs maximize p-n interaction
Nilsson notation K[N Nz A]

ldentical angular momenta

Maximal spatial overlaps

Intruder orbitals involved
Responsible for onset of deformation
Signify the borders of SC regions
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E-E, (MeV)
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» Shape coexistence 59-70, 96-112

« W, Os, Pt, Hg Z=74-80 > 70, outside SC

« B4/2iIn W, Os, Pt at N =92,94 < 96,
just outside SC

* B4/2 in Hg at N=110-118,
mostly outside SC



Conclusions

Triaxiality does not suffice
to induce the B4/2 anomaly

B4/2 anomaly occurs
close to and outside of the borders of SC

This is why few examples have been found
over more than 10 years

Further experiments should be
focused on favored areas
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triaxiality in proxy-SU(3)

Atoms 13 (2025) 47

number of protons
] ] .} -] 8 4] R

. 4 [ ] n - b | = ®
number of neutrons



g symmelry

Proxy-SU(3) Symmetry in Atomic
Nuclei: The Role of Next Highest
Weight Irreps

Vidomw ¥ e L O emminer JO04




._I

Z 1200000 Bt

26

w2

(40) U

24

2

b

Neutron number N



proxy-SU(3) symmetry dual shell mechanism

for shape coexistence
A. Martinou et al. EPJA 57 (2021) 84
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p-n [110] pairs

* Mini-valence Wigner-like energy
Double differences of binding energies
R. B. Cakirli et al.,

PRC 82 (2010) 061304 (R )
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« DFT corroboration
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« Spatial overlaps
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