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Nuclel chirality: First evidence
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spin, chiral doublets have:
* Al=1 near degenerate pair

e Same configuration
e Same parity
« Similar electromagnetic behavior

Small energy difference
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Proton Number Z

Multiple chiral doublet bands

Possible existence of multiple chiral doublets in !’ Rh
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Adiabatic and configuration-fixed constrained triaxial relativistic mean field (RMF) approaches are developed
for the first time. A new phenomenon, the existence of multiple chiral doublets (MxD), i.e., more than one pair
of chiral doublet bands in one single nucleus, is suggested for '*Rh based on the triaxial deformations and their
corresponding proton and neutron configurations.
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Evidence for Multiple Chiral Doublet Bands in '33Ce
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Two distinet sets of chiral-partner bands have been identified in the nucleus ¥ Ce. They constitute a
multiple chiral doublet, a phenomenon predicted by relativistic mean field (RMF) calculations and
observed experimentally here for the first time. The properties of these chiral bands are in good agreement
with results of calculations based on a combination of the constrained triaxial RMF theory and the
particle-rotor model.
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Chirality in A~100 mass region
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Experiment

* Heavy-ion fusion-evaporation reaction: "B beam with 40 MeV energy on °Zr target
» Trigger: gggg-coincidence, ~9 x 108 event
« GAMMASPHERE: more than 100 HPGe detector in spherical symmetry

Zakopane Conference on Nuclear Physics, 2024



Multiple chiral doublet bands In
103Rh
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* Chiral doublet bands for the positive parity bands with
1(1g02)™ ® V (1hup)?

* Two chiral doublet bands for the negative parity bands with
T(1go2)t ® v (1hure)! (1g72)*

l. Kuti et al., PRL 113, 032501 (2014)
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Negative-parity bands of the "*Rh
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Experimental B(M1)/B(E2) values

B(M1)/B(E2) values for band 1-2 B(M1)/B(E2) values for band 3-4
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aligment []

Experimental aligment values

Aligment values for band 1-2
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Aligment values for band 3-4
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Energy (MeV)

Configuration-fixed constrained triaxial
calculation

'884 -l Y171t rr+fJ  rrrr v r 1 rvo&rrv 7171 l- Ta‘ble 1

[ Ao, 23'23 B: {0'24'21'43 c:(0.22, 13'5°) ] The excitation energies E,, deformation parameters f and y, and
885 |- D:(0.19, 0.0) E:(0.36, 85) F:(0.46, 4.2)) h their corresponding configurations (valence nucleon and unpaired

i a:(0.26, 18.9) ’ nucleon) as well as the parities of minima for states A-F and « in the
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E(1)-0.01i(1+1) (MeV)

S(1) (keV/h)

Particle rotor model calculations
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B(M1)/B(E2) values for band 1-2

1000

-
(=
o

N
o

=N

0.1

Electromagnetic properties
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Experimental and theoretical aligment values
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Angular momentum (h)

Angular momentum components
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