#) 32 % 3R Acta Phys. Sin. Vol. 73, No. 11 (2024) 112301

=T ¥ Ba FRITF REEH AR

FHD AREVI O FERIVE T EI O BERAL =R
B E9Y  FHAADY  C.M. Petrache® D. Mengoni®”  A. Astier®
E. Dupont? B k&5 D. Bazzacco®” A. Boso%”  A. Goasduff®)?
F. Recchia®”  D. Testov®”) F. Galtarossa®? G. Jaworski®
D.R. Napoli®  S. Riccetto® M. Siciliano® J.J. Valiente-Dobon®
C. Andreoiu'” F.H. Garcia'® K. Ortner!® K. Whitmore!'?
A. Atac-Nyberg!) T. Back!V) B. Cederwall' E.A. Lawrie!?!3)
I. Kuti'¥  D. Sohler'¥ T. Marchlewski!® J. Srebrny'”  A. Tucholski'®

1) (VIR R SR 2B, HEAR 541004)
2) (PR S ORISR, Hibk 541004)
3) (P EREBET S E T, 220 730000)
4) (PEFEEBRAE, L5 100049)
5) (MEEE% e K2, CNRS/IN2P3, IJCLab, B¢  91405)
6) (MMZFLRFAYIMRHRICFA R, HEZT 1-35131)
7) (FERHE G YHH TN 2 BLAE8, 2 B 1-35131)
8) (HMAFIHF YIRS F R IR =, WY (ML) 1-35020)
9) (Pehrhi KRB HARRIERE, ZRhifr)
10) (PSRRI R, AL BC V5A 1S6)
11) (RFHT2EBEYE R, Wifls /R S-10691)
12) (EZHFTEE4 2 iThemba JIEEAFRIFII0 S, PR ERER:  7123)
13) (PSR S RICR, NURYE/R  ZA-7535)
14) (HUN-REN 55807, A 5#%  4001)
15) (4RPP T ER KA B B RN E, 427 02-093)

(2024 4F 2 1 1 HWeH; 2024 4E 3 A 15 HEMERH)

FIHEEIH] Legnaro 525528 H3 511 i LA AS 2 LAY 65 MeV 13C HUL 5 12290 #LAYIE 3 28 K% SO s 1131 Ba
() i TS, JF 5 18 B RE A9 PO Y E S A 1 ey 15 A% e Sl AL, A4S 0 T AR XCE A bR
X IE TR AR S I A BE- TR DU EE A . IE 50T AR Gl — R B R A E1 BT E E, RV B Z WA e
JNARSRTR. TEAIR A BE DB T — 2T % s, it — FR 9y BRIT 1] vhyy o IR . IXFRRESLAS 1 5 £F
AT AL, (H 5L T B B S B8R H 0 XE LK B 8 A R FR 43, S BEHEBR AR S B R ML, oy R 3l (Y 5

REEA: R FBEAS, TR, Y A, /\IOGHK, $E %2 50
PACS: 23.20.Lv, 21.10.Re, 23.20.En DOI: 10.7498/aps.73.20240212

*ER A SRR RS (it S 12365016) FIJ P H AR EEEE: (S 2023GXNSFAA026016) B BRI
t iBfE1E#E . E-mail: zhb@mailbox.gxnu.edu.cn
1 BIE1E#E. E-mail: wangsicheng@impcas.ac.cn

© 2024 FEYIEFS Chinese Physical Society http://wulixb.iphy.ac.cn

112301-1


http://doi.org/10.7498/aps.73.20240212
mailto:zhb@mailbox.gxnu.edu.cn
mailto:zhb@mailbox.gxnu.edu.cn
mailto:wangsicheng@impcas.ac.cn
mailto:wangsicheng@impcas.ac.cn
http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 % 3R Acta Phys. Sin. Vol. 73, No. 11 (2024) 112301

1 5

YRR T 2R R, TR fest T AR RA
EZS, P RE R A R AP IS, HABG AR S,
XTI, % BN T T AR s
BEAT; WXt T3 5h— ek 25, MG Z 51828
BT mEs. A, fe—Emi g AT £KiE5)
FIERAR B P B, DT AT LIRS (a7 6975 2 s i ik
XA BB B AR R AR L L
FETATAHIGI, LR B SRR B Sl BRI Ji
R AT TSR, R T DL BB R BRI A2 S 1A%k
Ui, e S U B 24 KA A5 8 PRl e 10 7 1) L. T
TE = HIE AL T A%, BT FRO T, SR 3 f
Byt ] AL RO7 18], X A3 =SB A2 T 4R
Rizgh BN 2%, 25 W 135 5 1ok s

MR Z Fif AR 2 A =R AL,

i

RISV Z WM RA K, oy Jkahiy 1,

TERREF 2455 21 20 et R, SC50 L ARYR &K B0 T 1T GE
) FAE XS A B S5l 1 450, — Bl i o2
JRF AR AR =3I AR TR . XT3 O A B
%, T A~ 130 MR ZHEMFTRXNE. %
Jo e X, JEFAZ A T RS TR T REAL T
hai o BUIE PL LA P90 12 DT, BE—XT A
JRETT AR S A% -SSR AE — A FRLE L. EEOE X
1, 6 AN F B UL RE R FTIT Y, (BXT TR AR,
X 6 FPLE R I T BF R Bt kb
TR EE N, AR B PR TR T, B R g
RIS 28 W A 7 BB T e e R TBLEE, 78 2 oK TR
B 25 ) RS X A%, BN A% . LT 4K
A F 50—64 Z 8], kb F 64—82 Z [H] 1)
130 Bi& X, M B 500 T hay o FUERIIEHER, ¥
PETF by FUBE R EFR. X ELHGE R B A
F-43 b ) T8 A% A S A R el B O, 2R
XL E R EUE R R R, DR =
HOBASHONRR . TAEXFRMES | AYELZ ), St
APr] o {8 — X e Bl S A B RT RE Y T XU
s, Hm BARE Tzl A — il HES
ik A~ 130 B X AR RGE T 2 0 FNE W E
WEEE 1. 2006 4F, d NS5 B 46 R A% T e
FIEETIEZEWZIG, 505 EESETE 53Ce Hh A I
T AL ST TFAE XA A S5 1.

FEARIE F e te e =B AR o) — M. =5

AR A% = TR Sh B i & A AR R, A
A AT e S 4 i Sl I e K k3l . 20
70 4E4%, Bohr 1 Mottelson™ #g H % F 15 H e,
AT DL e 59y R 7 18 i 20 100 2 i A e R =k
AR R F gl . SE L AE 1S Lu 1Y m HBES
RIS — R . B TE A ~ 130 #%IX., filhn
135PI'[M], 133La[12]’ 136Nd[l3] ﬂ&n 133Ba[l4] %*z‘tpm?ﬁﬁ
T—ZRIME ATERRIEAT. BISEX e hR iy ARG
FSLEG I AR R T — R BeAh, 78 130Balt)
FIBONA] IR HGE T S A R TS B
PRI A5 . i, $PEE A O AT 47 4% “Br h
U B TFAE PR 2544 .

JEF A% R I T RE A S B ERIE AR, 7= AR AR B
AR flFERROR AR, FRRAE R, FR RS L, B
T A shim MU A SR 3 h P ABIE Z M7 7E
J\BAH EAEFH, A0SR 98K 1 B I 3 PR AR s B
sk 75 5 R A BT A 1 B\ A D7), Y Joi 1B
H T REEIE 34, 56, 88 I 134 I, /\ A SEBX AR50
o, SCH R Z ~ 88, N~ 13419 A~ 220 f
X T 7 ~ 56, N ~ 88 it A ~ 140 Jfi[X [20.21]
AR ER /WA E Z ~ 56, hTEUNT
82 1) Ba [Alf R H %A KB/ \MIEAE, {H X0 5] —
FRINIE A FHRA [RAE ARG R Y E1 BRAE 2224 4%
AR AR )\ AR OCIBR (1) E)

WA \AIEAZ AT REAETE T W] — A~ i+
b 29202016 X1 =45 ) 78 Br Hh & LT AF
TE/\ RO B AR XSG, & A\ I A5 A%
OMLBERRETFAE RS MR E M. A~ 130 XX BE
i b ¥ T AF SR A I T A RO AR i
Ba [Fl{7 2 5 F4CR 56, 7 R A8 1) )\ B ST,
FITLA A ~ 130 #% X () Ba [R) 7 2 J&: F-HRAR IS5 F Y
FRARA ST HARAZ .

Horen %5 27 iz FLAF5E T 131Ba i [A] % S REZS,
Z J&i Ehrenstein 55 1 ] (d, p) R N5 T ' Ba
PG A EA:. 'Ba 5 H S BFR IR T 20 tit4
70 4EAR, Gizon % P9 L FHE G 78 Kk |V 122Sn(12C,
3n) T 9/2- 8 L% g . Magg B f|
12280 (BC, 4n) J A JE T B1Ba 45 A BER, 5%
b TF hay o BIE I AT TR X6 B AS [ (4 R R 0K
RN . Kaur 55 BU 5838 T H 5 RE9 A BERFFRIT
FEIN. 131 Ba & A BESEHT IS AT 2% 3R [2, 32].
TEX S8 TAERY LR b, AR TAEREST T84 M 1k ot
1Y 1 Ba BRR A, AL PN BT I FE shis S5 4.

112301-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 % 3R Acta Phys. Sin. Vol. 73, No. 11 (2024) 112301

BT XSS fE B RATHE T 1¥1Ba iy # M At S
AR AR

2 EBRNAHEER

TERAE TR M Legnaro E 525 =T, HIH]
F A LR BRI 65 MeV 1 18C SR o
F B EEEE 2251 R 0.5 mg/cm? A4 122Sn #1818
VA 7% R VAT 13 Ba B M R4S, 28 R
T Yy SR T GALILEOR 80 M 5150 5%, %5
SIER 25 NBCE T SRR Y e 2B TR DN 2 4K,
PRI 5 53500 S e 5 A S A7 A 90°, 119°,
129° 1 152° Y PU3F . EUCLIDES fi:Ek 331 A
T4 B30 TR0 s N A i 0 s HRE
A, A A3 AN A Sl . SCa bl e 3 T
12x 10N =& L =F ERYySFEHM. FIH
RADware fll GASPware £ JF 61504 T v-1-7=1
P54 R N2 R A% TP 5 B y- PSR4 R
A A ATy RIAF A OCR, KIFHIE T 9'Ba
1 A TES BB AN A (5Bl v S M A, #5810
TRy v SRR, DT T A RS
1) H e T A

B ae RN R 1 R, T HE T,
BB o IARIC AR 1—15. ILRTE RIE e
5y BRiIEURBORRN, AR TAEMIN T X H1
RE A5 H TR BT L 3 () 45 A b ie M 4T . Ay
1—8 7ERT A B2 TAERYIERE I, B s 17 L&A [H]
BRAT. A7 9 R LM B A, e s 377, 397 FI
414 keV 19 3 45 Al = 1 WIEGEAAY, 8 303 keV
BRI R R 8, HBLHITF 3 an &l 2(a) FR. 7E
HIA AR B B2 Ta 10 MRHR /7 BEZL, (AiE
Forp R o B 1 B0 & B 1) 2 AR B0 v el
A, MAEFE S PR . AR TAES, vl £
364 keV MERIE; 456 CHIHY 331, 474 11 276 keV
BRAT, B B PN BEPR 43 3 3 3K RGBSk . A,
FEABL ) IR 8 A2 R B 1 e 28 Ak ) I R e SR G
S A TERR A S Bt B 2(b) JBUR
T 643 F1 419 keV BRIEHIROTTF T3, MWEIHHA] LITE
HEF 364 keV S5 NERIE R v 4. 7 13 BA
TAEHEST BT Bhaly, LI TF TS WA 2(c) F1
[ 2(d) FizR. 78 865 Fl 1013 keV XU | 138 Hha]
DITE 47 3] 862 Fl 1155 keV W 554 N BRIT, DL J%
W12 54 13 45 B 1Y 3% #BRAE 1091 keV. B & B

901, 1055 Fl1 1173 keV BRIFA ) AT = 2 JF31 5
W13 o = -1/2 - XA FZ AL = 1 WIEHEER
i, FTACHE R IT I 13 1 a = 1/2 473X
WAy FLM A SRR, BT 9 FI 13 8
HENT R A EFAR. 415 A2 Ma 45 B0 2 8
1, I AT BRI A TE(E, A HE AL TAR.
AR TAEEETHCHI M a5 R, SCReZ AT B et
N, FFEBOLFEFRAIE.

3 W i

BRI 15 A7 25 A, AR A e X
W2 T ABEX AT 3 A JE fek, BT RERARR L
B X ) LR A B N T R — A g A
B, FATE S A T B1Ba il 1—15 MBS R
fig, il 3 iR, — WA TR AR R i F SR
Al 2 AR R I BI040 AR IR 3 ok, =
FBESES XIS R A&, — oA RS A
THE (X 7 ) oA BB 1 A 25 (D25 ) A iy 2 4%
BT, 38 LR MIREE S 1 MeV LAY, A0SR B
I BERNEOR R OC R L, I WS 2 1% ity
SR, AT IR AR 8hats Z [a] i) X
). 4 BB, 3 BUKE PTA OR A BE I 2 — >
YTFRIPEFRGER, B E(T) — 0.0121(1 + 1), LA
MR e AR 285 (AT R, ZRER
S5 DRSS I A B R, MR E S
Mottt ik 3 AT LA W, 78 6h 5 ik T HF
XL T 245 3, T sl i A i R
(NSRS EE)

3.1 [EBERE-FEENET

WE PR, W LRE RS 12+ ERgp
WERL T4, 70 AN HABIE NN v(s1)0,ds/2) P
W2 AR vhiy, P BRSO 9/2 A, R
SEAEE W N (14.6 +0.2) min fY [R] 4% 5 BE 25 27,
TR —EL0REE, TR%R @y 74 11, 304
HABHR IR vgrn . AW AT 1 T B R4,
i R E S, /3, 5, Al 6, HF 7 J& Ma S B0
B, B FRANAE B YR T B Ba IUREAAS
¥, s A T A 4 Al 8. AL L T LB B,
3—6 " A HEAH R A BE LA 3 AT JF A e o=, i (]
FEAEVE 2 BRIT 4z, i B AR ILHE A 2l
B A AR T REEEST ZEAR A PN BELH A . 78 3Gk [32]

112301-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 48 Acta Phys. Sin. Vol. 73, No. 11 (2024) 112301
e
1313, P 3
Ba (part 1) )
45/#‘\ 1228 i W8
v 43/2+ U/Lj = s
1205 x
),)7 s s 32 w9
il 1ds0 “/2 N 11/2
39/2 )T 2
439/2 ’ ‘( “ 118J/ st 4 397
509 R i 877 37/2
IR any o Lt
1 A 2 2
e 35/2- 4,‘2 . /H (!/ 332} 3l6 303
Gifo) 33/2+ 35/2+ .Y / s Heo
3172+ e 33/2 "1" 31/2 i
5 ;
29/2+ a2 20/ 31/2+ / 6. “ 29/27 10 1132
IR P j,jéq{ Ao 249 27/2-
i Z jﬁj/ 25 327 \
‘&_‘Js 3 < zi : 27/2+ / /7 7Z Jl) 64 ‘
EIChs i 5} z ST ; F T/ 143 TN
21/2+f 20Ts8s  Ways N M L/ MY 2327 1843 Tirll
T Eﬁz\‘ziri 2‘(% Tl ey \ /9
’i“ \‘549\ oSSy y V762 l‘J/‘z*“‘ElP”‘ \\ ; ) - ‘1‘ 19/ ¥
S0
156\5 — AW ] \‘,‘ RN 756X
\ w15 A BV ¥ s La S B
(N | W ol |
1}03 A ‘4\1 = 6 A
741 }—ﬂﬁﬁ 24 .
o/2ty 5% : ¥
* WT{U . e
ARRIE X 1&)5@&@*
s
1313 . Mi13
Ba (part 2) 13/2 14
- 4172+
Mrl2 118
1196
39/2 /2 37 /2
37/2+
] ! 15
1055 1091 1155 -
35/2 oy 1060 85/2+
— 33
s 33/2+
31/2- 2 86 g 0 g
a1/2- § o 969 31/2*
si2d
1132 183 | 202
27/2- -
3 25/2
e
il 1106 |
21/2 O o
19/2+ 326 23/27
s ’ \
e A7/
A 1076
w2y \
\ v
37
o 0, \
IR P
72§ 28 486
I e 5/2 '
{/ngx o’¥/2r

E 1

B1Ba Y R RE AN I, 17 Sk T8 18 R v BROE 5

RE B B0 keV, A TARHT R BLHY v BRIE 2L (A R0

Fig. 1. Partial level schemes of ¥'Ba deduced from the present work. Transition energies are given in keV and their measured relative

intensities are proportional to the widths of the arrows. Newly observed transitions are marked in red.
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Fig. 2. Typical double-gated coincidence spectra for the new
structures in '¥'Ba. Newly observed levels are marked in red.
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Abstract

In the last two decades, several unique phenomena in triaxially deformed nuclei, such as chiral doublet
bands and wobbling motion have been revealed. Up to now, there are still many open questions which require

further experimental and theoretical studies. To explore the collective motion in '3'Ba, an experiment was
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performed using the XTU Tandem accelerator in the Legnaro laboratory, Italy. High-spin states of '3'Ba have
been populated via the heavy-ion fusion-evaporation '22Sn(!3C, 4n) reaction. 7Y-rays, charged particles and
neutrons emitted from the residues were detected by the GALILEO array, EUCLIDES silicon ball, and the
Neutron Wall, respectively. A total of 1.2 x 10° triple- or higher-fold events were collected by the GALILEO
data acquisition system. The 7-7-7y coincidence events were sorted into a three-dimensional histogram (cube)
and the analysis was carried out with the RADWARE and GASPWARE software packages.

Through analysis of the coincidences between 7-rays, the most comprehensive level schemes of ¥'Ba to
date was deduced from the present work. The extended level-scheme consists of 15 rotational bands, and newly
observed transitions are marked in red. Three nearly degenerate pairs of doublet bands (Band 3-8) are
identified in '¥'Ba. Two pairs of chiral doublets (Band 3-6) with configuration zhi1/2(gr/2,ds/2)®@vhi1/e are
interpreted as a set of pseudospin-chiral quartet bands. The quartet bands are fed by another pair of chiral
doublet bands (Band 7-8) built on a nhf1/2®1/h11/2 configuration via a series of enhanced E1 transitions. We
extracted the energy displacement JE and the B(E1)/B(E2) branching ratios between the positive-parity band 3
and the negative-parity band 7 in »Ba and in comparison with those in '**Ba, ?>Th, ¥3Ce and '%Nd. The
energy displacement dE and the B(E1)/B(E2) branching ratios in '*'Ba are comparable with those in >*Ba but
deviate appreciably from those in ?**Th which has been reported to have stable octupole deformation. The
results indicate the existence of octupole correlations in !3'Ba without stable octupole deformation. A new
rotational band (Band 10) discovered in the low-spin region exhibits a level structure similar to a wobbling
band. Assuming it as a wobbling band, the wobbling frequency was extracted and compared with other reported
wobbling bands in the neighboring nuclei. The wobbling frequency of this band decreases with increasing
angular momentum, and even exhibits negative value at the highest spin. Considering that the wobbling phonon
should contribute a positive amount to the excitation energy, this band is unlikely to be explained by this
mechanism. The band may originate from other collective excitation mechanisms such as v vibration. The newly
identified rotational band (Band 9) composed of M1 transitions is tentatively assigned as a magnetic rotational
band through a systematic analysis of the level structure. Finally, the configurations of other 4 bands, Band 12-

15, are also suggested based on previous researches and the extracted quasiparticle alignments.
Keywords: high-spin states, chirality, pseudospin, octupole correlation, wobbling motion
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112301-12


http://doi.org/10.7498/aps.73.20240212
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

=T Barb A AR BRI

FH ARE ETER TE BRYEL WEM BaE 34 CMPetrache D.Mengoni A.Astier E.Dupont & k4%
D.Bazzacco A.Boso A.Goasduff F.Recchia D.Testov F.Galtarossa G.Jaworski D.R.Napoli S.Riccetto M.Siciliano
J.J.-Valiente-Dobon C.Andreoiu F.H.Gatcia K.Ortner K.Whitmore A.Atag-Nyberg T.Bick B.Cederwall E.A.Lawrie
ILKuti D.Sohler T.Matrchlewski J.Stebrny A.Tucholski

Exotic collective excitation patterns in triaxially deformed 131g,

Wei Rui  Zhou Hou-Bing  Wang Si-Cheng  Ding Bing  Qiang Yun-Hua  Jia Chen-Xu  Chen Hong-Xing
Guo Song C.M. Petrache D.Mengoni A.Astier E.Dupont LUBing-Feng D.Bazzacco A. Boso
A. Goasduff F.Recchia D.Testov F.Galtarossa G. Jaworski D.R.Napoli S.Riccetto M.
Siciliano  J.J. Valiente-Dobon  C. Andreoiu  F.H. Garcia K. Ortner K. Whitmore  A. Atag-Nyberg  T.
Back B.Cederwall E.A. Lawrie |.Kuti D.Sohler T.Marchlewski J.Srebrny A. Tucholski

5] Fi{i5 &, Citation: Acta Physica Sinica, 73, 112301 (2024) DOI: 10.7498/aps.73.20240212
TELR T2 View online: https://doi.org/10.7498/aps.73.20240212
A ZE View table of contents: http://wulixb.iphy.ac.cn

TR AT RERRAR A HAt SO

Articles you may be interested in

THEA O T R AT RO A eSS HEMEAE
Pseudospin states and topological phase transitions in two—dimensional photonic crystals made of dielectric materials

PPz 2020, 69(9): 094206  https://doi.org/10.7498/aps.69.20191962

SER R T AR AR F VAL R A SRS AR

Topological phase transition based on structure reversal of two—dimensional photonic crystals and construction of topological edge

states

WIFEAEAR. 2020, 69(18): 184101  https://doi.org/10.7498/aps.69.20200415

TR BOL T AR AT R A e S R R ROV A TS
Coexistence of quantum spin and valley hall effect in two—dimensional dielectric photonic crystals

WIBEAEAR. 2023, 72(7): 074205 hitps://doi.org/10.7498/aps.72.20221814

FHMAREK R G e TR BLR

Experimental observation of chiral inversion at exceptional points of non—Hermitian systems

Y2, 2022, 71(13): 131101 https://doi.org/10.7498/aps.71.20220842

SAH B AR HIM B0 89 A e 5 i 3 ek

Quantum correlation between spin and motion in quantum chromodynamics matter

YIBR2FAf. 2023, 72(11): 111201 https:/doi.org/10.7498/aps.72.20222458

T PRICPT AR A IS K

Research and development of polarized photoacoustic imaging technology


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.73.20240212
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.69.20191962
https://doi.org/10.7498/aps.69.20200415
https://doi.org/10.7498/aps.72.20221814
https://doi.org/10.7498/aps.71.20220842
https://doi.org/10.7498/aps.72.20222458

WAL 2023, 72(20): 204202 https://doi.org/10.7498/aps.72.20230900


https://doi.org/10.7498/aps.72.20230900

	1 引　言
	2 实验介绍与结果
	3 讨　论
	3.1 赝自旋-手征四重带
	3.2 正负宇称带间的八极关联
	3.3 摇摆带
	3.4 磁转动带
	3.5 带12—15

	4 结　论
	参考文献

