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PG B SR T RPA M SRPA #5173 F Skyrme A T /F
SGII{EH4, FH SRPA LAY {1 BB I TR & it 5. it
Bk IS ER (T, U) = (500, —280) MeVimd. S25& 45 FLHL
E Sk [50], BRBCE STk [51].

FIRF BB AS RN 5 B N — ), AR AR 1A
WORAST S EEDTBRIASSEY, ke iR kel B
FHEF, ik E 1A T RELEAN R JR A% b 18 K B ek
INBEEARE R, RIS, AT LI GT £
WD B AR W G — FUEAR LR IA . Rk, RA1E
I K& SRPA TFHE XTIk & 1S Bt 4T T4k, B (T,

S GT E RIS AZ M B 32745 L2 WA A — BT .
3 REgMRE

JE AL SR A BE A R SR 7R R 235 R 1 R i
TRM T T EARR], ARREBCOR AR IE RERZ M R AR
R P — S B B S N AR TT . A SO T I TR S
KA SRPA BEE, 1Z AR A5 1 A LA FH v 3
B PTATEARAHEAER . BERTE) RPA BRI E R T 1p-
Th RIARATARRL, P BT 5 (19 15 % B 1 9 52
e R, (HZ5 Y B AR 5% ARG BRIE DA K B - R A7 e
IR EEAE AR E X B S e TS B, BT SR IR A



%1

MW FE A B TC AR AR BT A SR A S R RIT AL " 219~

)8, SRPAMEEIIIN T 2p-2h 4135, 51N 2 FI 44
HAER, —J7 T fext 5 IR 0 5 R Bk fedh
UFRORER s 55— 7 THI RS 2 2 T 5E 1 BE- 1) 67 e R 1
PO A, B O SR S AR M R . FRATI/E SRPA A5 A
FOIN N BK B A R4S 1 SGII+Tel Ja,  fEsuEx 1°0
I RE O AN 37 AR, I — R FAZ M GT B3k
e BE R AN A 40 U R, RIS Rt — b B SR
JEMERF2910% 47 . &k, SRPA XS GT 5 J& AR L
Z10% iAo HE—, RABERAHESKE IS
# SGII+T(500, —280) MeVim? 5, REXTHFEH M GT B
LR A8 A5 FE 25 tH b SGIT+Tel B 47 (IR, [FHF B
B AR I AR P SE RIE P 2 4% 291, 68 T8N 1 p e AR
FHI. EEMEIASKE IS, HATr SRPABLALL K
IR BEBUR A5 1R 50 AR AR B

W T B 2L S B R G T B R A TR Ar A A, SR
B A e B E RO S ISR, Ak, BATE
T4 Ja I8 AR o itk — 2 5 R T 48 25 o 40 A7 1) e 5

KW

B 6

SE k-

[1] GORIELY S. Phys Lett B, 1998, 436: 10.
[2] MEYER B S, MATHEWS G J, HOWARD W M, et al. Astrophys
J, 1992, 399: 656.
[3] BURBIDGE E M, BURBIDGE G R, FOWLER W A, et al. Rev
Mod Phys, 1957, 29: 547.
[4] COWAN J K, THIELEMANN F K, TRURAN J W. Phys Rep,
1991, 208: 267.
[5] BLAIZOT J P, BERGER J F, DECHARGE J, et al. Nucl Phys A,
1995, 591: 435.
[6] VAUTHERIN D, BRINK D M. Phys Rev C, 1972, 5: 626.
[7] SPETH J, WOUDE A. Rep Prog Phys, 1981, 44: 719.
[8] AIT-TAHAR S, BRINK D. Nucl Phys A, 1993, 560: 765.
[9] SHLOMO S, BERTSCH G. Nucl Phys A, 1975, 243: 507.
[10] ZHANG C L, ZHANG H Q, ZHANG X Z, et al. J Phys G, 2006,
32:2261.
[11] BERTSCH G F, HAMAMOTO 1. Phys Rev C, 1982, 26: 1323.
[12] TAKAYANAGI K, SHIMIZU K, ARIMA A. Nucl Phys A, 1988,
477: 205.
[13] TAKAYANAGI K, SHIMIZ U, ARIMA A. Nucl Phys A, 1988,
481:313.
[14] NIUY F, COLO G, VIGEZZI E. Phys Rev C, 2014, 90: 054328.
[15] ROBIN C, LITVINOVA. Phys Rev Lett, 2019, 123: 202501.
[16] SEVERYUKHIN A P, VORONOV V V, BORZOV I N, et al. Phys
Rev C, 2014, 90: 044320.
[17] GAMBACURTA D, GRASSO M, CATARA F, et al. Phys Rev C,
2006, 73: 024319.
[18] PAPAKONSTANTINOU P, ROTH R. Phys Lett B, 2009, 671:
356.
[19] TSELYAEV V L Phys Rev C, 2007, 75: 024306.

[20]
[21]

[22]

(23]
[24]

[25]

[26]
271

(28]

[29]
[30]

[31]

[32]

[33]

(34]
[35]

[36]
(371

[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
(471
[48]
[49]

[50]

[51]

TSELYAEV V L. Phys Rev C, 2013, 88: 054301.

GAMBACURTA D, GRASSO M, ENGEL J. Phys Rev C, 2015,
92:034303.

GAMBACURTA D, GRASSO M, ENGEL J. Phys Rev Lett, 2020,
125:212501.

GAMBACURTA D, GRASSO M. Phys Rev C, 2022, 105: 014321.
COLO G, SAGAWA H, BORTIGNON P F. Phys Rev C, 2010, 82:
064307.

BROWN B A, DUGET T, OTSUKA T, et al. Phys Rev C, 2006,
74: 061303(R).

ZUO W, COLO G,MA Z Y, et al. Phys Rev C, 2008, 77: 014314.
OTSUKA T, SUZUKI T, FUJIMOTO R, et al. Phys Rev Lett,
2005, 95: 232502.

COLO G, SAGAWA H, FRACASSO S, et al. Phys Lett B, 2007,
646: 227.

BRINK D M, STANCU F. Phys Rev C, 2007, 75: 064311.

BAI C L, SAGAWA H, ZHANG H Q, et al. Phys Lett B, 2009,
675: 28.

CAO L G, COLO G, SAGAWA H, et al. Phys Rev C, 2009, 80:
064304.

JIANG L J, YANG S, SUN B Y, et al. Phys Rev C, 2015, 91:
034326.

WANG S, TONG H, ZHAO P, et al. Phys Rev C, 2019, 100:
064319.

MINATO F, BAI C L. Phys Rev Lett, 2013, 110: 122501.

BAI C L, FANG D L, ZHANG H Q. Chin Phys C, 2022, 46:
114104.

LANG A M, PENDLEBURY E D. Nucl Phys, 1960, 15: 39.
RAPAPORT J, TADDEUCCI T, WELCH T P, et al. Nucl Phys A,
1983, 410: 371.

YANG M J, BAI C L, SAGAWA H, et al. Phys Rev C, 2021, 103:
054308.

PAPAKONSTANTINOU P. Phys Rev C, 2014, 90: 024305.
GIAIN VAN, SAGAWA H. Phys Lett B, 1981, 106: 379.
BAICL, ZHANG H Q, SAGAWA H, et al. Phys Rev C, 2011, 83:
054316.

TILLEY D, WELLER H, CHEVES C. Nucl Phys A, 1993, 564: 1.
KIBEDI T, SPEAR R H. At Data Nucl Data Tables, 2020, 80: 35.
GAMBACURTA D, GRASSO M, ENGEL J. Phys Rev Lett, 2021,
125:212501.

YANG M J, BAI C L, SAGAWA H, et al. Phys Rev C, 2022, 106:
014319.

YAKO K, SASANO M, MIKI K, et al. Phys Rev Lett, 2009, 103:
012503.

WAKASA T, SAKAI H, OKAMURA H, et al. Phys Rev C, 1997,
55:2909.

YASUDA J, SASANO M, ZEGERS P G T, et al. Phys Rev Lett,
2018, 121: 132501.

WAKASA T, OKAMOTO M, DOZONO M. Phys Rev C, 2012,
85: 064606.

National Nuclear Data Center[EB/OL].[2023-07-15].http:/www.
nndc.bnl.gov.

YANG M J, SAGAWA H, BAI C L, et al. Phys Rev C, 2023, 107:
014325.


https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1016/S0370-2693(98)00907-1
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1086/171957
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1103/RevModPhys.29.547
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0370-1573(91)90070-3
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1016/0375-9474(95)00294-B
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1103/PhysRevC.5.626
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1088/0034-4885/44/7/002
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(93)90170-3
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1016/0375-9474(75)90292-4
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1088/0954-3899/32/11/017
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1103/PhysRevC.26.1323
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90319-3
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1016/0375-9474(88)90499-X
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevC.90.054328
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevLett.123.202501
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.90.044320
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1103/PhysRevC.73.024319
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1016/j.physletb.2008.12.037
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevC.92.034303
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevLett.125.212501
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.105.014321
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.82.064307
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.74.061303
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevC.77.014314
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1103/PhysRevLett.95.232502
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1016/j.physletb.2007.01.033
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1103/PhysRevC.75.064311
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1016/j.physletb.2009.03.077
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.80.064304
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.91.034326
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevC.100.064319
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1103/PhysRevLett.110.122501
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1088/1674-1137/ac80ee
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0029-5582(60)90280-7
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1016/0375-9474(83)90632-2
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1103/PhysRevC.103.054308
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1016/0370-2693(81)90646-8
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1103/PhysRevC.83.054316
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1016/0375-9474(93)90073-7
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevC.106.014319
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevLett.103.012503
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevC.55.2909
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevLett.121.132501
https://doi.org/10.1103/PhysRevC.85.064606
https://doi.org/10.1103/PhysRevC.85.064606
https://doi.org/10.1103/PhysRevC.85.064606
https://doi.org/10.1103/PhysRevC.85.064606
https://doi.org/10.1103/PhysRevC.85.064606
https://doi.org/10.1103/PhysRevC.85.064606
https://doi.org/10.1103/PhysRevC.85.064606
https://doi.org/10.1103/PhysRevC.85.064606
https://doi.org/10.1103/PhysRevC.85.064606
https://doi.org/10.1103/PhysRevC.85.064606
http:/www.nndc.bnl.gov
http:/www.nndc.bnl.gov
https://doi.org/10.1103/PhysRevC.107.014325
https://doi.org/10.1103/PhysRevC.107.014325
https://doi.org/10.1103/PhysRevC.107.014325
https://doi.org/10.1103/PhysRevC.107.014325
https://doi.org/10.1103/PhysRevC.107.014325
https://doi.org/10.1103/PhysRevC.107.014325
https://doi.org/10.1103/PhysRevC.107.014325
https://doi.org/10.1103/PhysRevC.107.014325
https://doi.org/10.1103/PhysRevC.107.014325
https://doi.org/10.1103/PhysRevC.107.014325

220 BT &Y R FaL

Research of Second Random-Phase-Approximation on the
Nuclear Collective Excited States

YANG Mingjun', ZHANG Chunlei>’, BAI Chunlin""f, ZHANG Huangiao®

(1. College of Physics, Sichuan University, Chengdu 610065, China;
2. College of Nuclear Science and Technology, Beijing Normal University, Beijing 100875, China;
3. China Institute of Atomic Energy, Beijing 102413, China)

Abstract: The collective excited states are macroscopically described as the nuclear resonances in coordinate, spin, and
isospin spaces. Researching these excited states may acquire the properties of nuclear structure and the information of nucleon-
nucleon interaction inside nucleus. In addition, it may also provide important input for nuclear astrophysics. The self-consist-
ent Second Random Approximation (SRPA) theory based on Skyrme density functional was applied to research these collect-
ive excited states, including normal parity 07, 27, 37 sates, and charge-exchange Gamow-Teller (GT) transition. In addition,
the effects of tensor force under the two particle-two hole configurations are discussed primarily. And the research points out
that it may produce low-energy normal transition states or enhance their transition strengths. Moreover, the including of tensor
force is helpful for the systematical describing of the strength and excitation energy of GT giant resonances of a series of
closed-shell nuclei, and the  decay half-lives of closed-shell or quasi closed-shell nuclei.

Key words: normal parity state; Gamow-Teller transition;  decay; tensor force; Second Random Phase Approximation

Received date: 01 Aug. 2023;  Revised date: 15 Jan. 2024
Foundation item: National Natural Science Foundation of China (11822504, 11575120)
+ Corresponding author: ZHANG Chunlei, E-mail: lei@bnu.edu.cn; BAI Chunlin, E-mail: belphy@scu.edu.cn


mailto:lei@bnu.edu.cn
mailto:bclphy@scu.edu.cn

	0 引言
	1 理论模型
	2 SRPA模型对原子核集体激发态的研究结果
	2.1 SRPA对16O的0+，2+，3−态的研究
	2.2 SRPA模型对闭壳核GT巨共振的描述
	2.3 SRPA模型对闭壳核β衰变的研究

	3 总结和展望
	参考文献

