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We have encountered a new kind of intrinsic symmetry breaking, which is not found
among the symmetry types discussed by Bohr and Mottelson in Ref. [11], p. 19. Neither
also it correspond to the case without any symmetry, since parity is still a good quantum
number. We suggest the name “chiral doubling” for the appearance of the two identical
bands in analogy to the “parity doubling” in the case of reflection asymmetric shapes
[11]. In the latter case the two bands have opposite parity, though.
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Multiple chiral doublet bands in one nucleil

QM,E-» M il 5 b 1A (T4 12 75 PR

_gg8 [ E B0 | A:-003.92 MeV E: -002.60 MeV .
- A:(0.27,247) E:(0.36,11.9% = | B:-203.82 MaV  F: -002.68 MeV 4
809 f . B:(025233) F:(041,88) [ 5O |- C:-903:28MeV G -002.70 MV .
F @ C:(0.30,229")  G:(042, 40 3 | D:-902.60 Mev i
—000 [ {;; D: (0.22, 30.8") 3 40
- F 9 ] D
2 -001 b 4 = 30 e A
=3 o h - !
o -902 F b = 20 ‘L‘m
- . l B -
903 -] — F
C . 10 |+ 't_“jé:*_ _
—004 F - K = T 1
C I::El} - 0L {bj G e
sl T T T T T T T T T O A A O B I I T T T T T T T T T T A T T T I O
0.1 0.2 0.3 0.4 0.5 0.6 0.1 0.2 0.3 0.4 0.5 0.6
p p

J. Meng, J. Peng, S. Q. Zhang and S. -G. Zhou, PRC 73, 037303 (2006)



M il 5 b 1A (T4 12 75 PR

Institute of Modern Physics, Chinese Academy of Sciences

(__{M__')
A

First example of MxD in 133Ce
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MxD of identical configuration in 1°3Rh
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MxD linked by octupole correlation in 7¢Br
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MyD in 136Nd
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Territory of chirality
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Experiment on 30.131Ba @ Legnaro

Spokesperson: Costel Petrache
e Beam: 3C @ 65 MeV
 Target: 122Sn 2 x 0.5 mg/cm?

e Total crosssection: 1.1b
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Chirality and Wobbling in Atomic Nuclei, Huizhou, China, 10-14 July, 2023
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HpGe detectors: —— Triple events: 1.2x10°

| 90" | 129° | 119° | 152° |
10 5 5 5 Euclides Neutron Wall
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Level-scheme of *'1Ba-
131Ba
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SG, C.M. Petrache, D. Mengoni, et al, PLB 807, 135572 (2020)
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Negative parity bands
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Positive parity bands w
 Structure of quartet dipole bands F
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Pseudospin partners in neighboring nuclei
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Theoretical support
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Chirality and Wobbling in Atomic Nuclei, Huizhou, China, 10-14 July, 2023
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Pseudospin-chirality VS same configuration

For positive-parity bands, we fixed the high-j orbitals
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Pseudospin-chiral as preferable interpretation

the intrinsic wave functions is mwhy 2872 & vhy 2 for bands
D3-D4, in cnmparisc:rn with :-'Ihnj.rg{g?ﬂ. dj;g) 4] Uh][fag for
bands D5-D6.

Thus the positive-parity My D candidates involve the

pseudospin partners (g7,2.ds/2) and are suggested to be
pseudospin-chiral quartet bands.
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Comparing '*'Ba and '*?Ce
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Observation

The energy difference of the yrast chiral
doublet is sensitive to the number of proton
or neutron
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The mixture between g,,, and d;, contribute
to the stability of chirality?
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2y Another type of triple bands
M The chiral partner of the yrast band is identified
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Linking E1 transitions in '??Ce
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Look forward to related lifetime measurement

The relative intensity of the E1 transitions can be roughly, Band 3

and not well produced by calculations
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Summary

* First pseudospin-chiral quartet bands 1s reported

* From the reported quartet and triple systems, it 1s found that
the energy difference of yrast chiral doublet 1s larger and
sensitive to nucleon number

* Octupole correlation between two sets of chiral systems,
with stronger and more complete linking transitions than
those 1n neighboring 1sotones
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A suggestion to public data in matrix format

* Experimental physics relies on repeatability, but it is not easy to
perform confirmatory experiments in high-spin gamma
spectroscopy field

* Without public data, it is difficult to evaluate the reliability of
experimental results

* For the feasibility of examining experimental results, it is more
suitable to public matrix than raw data

* [t may also promote to increase the participation of young
people
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The problems on experimental data in gamma
spectroscopy studies

* Identification of peaks in the ridge of

another strong peak

351

Counts(10?)

—y
ul
T T T

o
T

L 3338

Double gate on 232.5 and 436.5 keV

Yrastin-band
SPin-band
413.7
(\I
s
J 567.0
0
nﬁ ; HJ‘]‘%
.
fﬂﬁm 4 ﬂML L. rﬂﬂﬁﬂ“
350 450

Energy (keV)

480

| |
495 keV! |
N~199 D)

N L B L B

I J
495 keV

S

5;\
L 1

490 500
Energy (keV)

0.5 1
DCO

o
o

* Calibration line without meeting any
point within errors

110 y T y | y T y T
1.05 |
100 ] .
- |
p— [ | ——
= 095 - —
w -
.80
L85 - n Natural Asymmelrias|
Linear Fit
0,80 1 1 1
0 200 400 BO0 80D 1000
E, (keV)
c
i)
5
SLPY
5 * Strunk error
@]
o



Institute of Modern Physics, Chinese Academy of Sciences

é_;/’? MER S RIE R
A

Dangerous feedback

Fantastic physics .

Long verification cycle

Private data

Try to break this cycle by effectively making data public

Chirality and Wobbling in Atomic Nuclei, Huizhou, China, 10-14 July, 2023
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Matrix 1s better than raw data for sharing
Time costly
/ Debate buried by trifles \
.

very easy to verify
experimental results
with matrix

In most cases, matrix
can reflect problems in
raw data

Universal formats
Easy to covert

Easy to establish standards of analysis
Chirality and Wobbling in Atomic Nuclei, Huizhou, China, 10-14 July, 2023
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Dig new
results

DESCRIPTION This dataset has been curated by

The measured total spectra of a pulsed neutron logging tool in two test pits are shown in Nuclear Science and Technigues &
'measurements_in_test_pits.csv'.

= The Geantd-simulated inelastic and capture gamma spectra data are contained in
‘Simulated_data.csv'. FERME SR ER N ERS TS
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Associated publication

This dataset has been included in

Verify
published
results
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Chirality and Wobbling in Atomic Nuclei, Huizhou, China, 10-14 July, 2023
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Allow studies evaluating published results

Accept articles evaluating published results
based on public matrix

Set standards for such articles

Open special column at some journal

Allow some young people get their degree
by doing such works

Chirality and Wobbling in Atomic Nuclei, Huizhou, China, 10-14 July, 2023
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Route map

/\/0,7\
A few groups start to share their matrix /776/7 0.
Qo ,
Yy

» And attract people to evaluate them

Sharing matrix turns to be more common slowly
» Especially to handle debates

Get to a common view:

Physics results should be reported based on verifiable public
information

Editors and referees promote authors to share their matrix

Chirality and Wobbling in Atomic Nuclei, Huizhou, China, 10-14 July, 2023
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Make better use of good data

* For some good data, only the main product was well analyzed
* There are potential results from the by-products

* Why not share?
« Efforts need to be invested to make by making
sure the data is not abused matrix public

« Only few persons can get the Easy to judge data quality
information and want to use it

Chirality and Wobbling in Atomic Nuclei, Huizhou, China, 10-14 July, 2023



T BRI MR

Ly\B Institute of Modern Physics, Chinese Academy of Sciences

Who will benefit?

* More reliable * More * Improved
results opportunity reliability

* Be informed » Better * Maintain
on mistakes training good

« Better use of reputation
data * Long-living

Chirality and Wobbling in Atomic Nuclei, Huizhou, China, 10-14 July, 2023
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