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1 Skyrme Tensor force and its applications
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We included Skyrme tensor force into RPA to

Investigate Its effects on excited states

PHYSICAL REVIEW C 80, 064304 (2009)

Effects of the tensor force on the multipole response in finite nuclei

PHYSICAL REVIEW C 81, 044302 (2010)

Spin and spin-isospin instabilities and Landau parameters of Skyrme interactions
with tensor correlations

Li-Gang Cao (& ZN)),">** Gianluca Colo,>* and Hiroyuki Sagawa’
nstitute of Modern Physics, Chinese Academy of Science, Lanzhou 730000, People’s Republic of China

PHYSICAL REVIEW C 83, 034324 (2011)

Effects of tensor correlations on low-lying collective states in finite nuclei

Li-Gang Cao (%5@']),1’2’3 H. Sagawa,2 and G. Colo*?

Ynstitute of Modern Physics, Chinese Academy of Science, Lanzhou 730000, People’s Republic of China
2Center for Mathematics and Physics, University of Aizu, Aizu-Wakamatsu, Fukushima 965-8560, Japan
3Center of Theoretical Nuclear Physics, National Laboratory of Heavy lon Accelerator of Lanzhou, Lanzhou 730000,
People’s Republic of China
4Diparrfment0 di Fisica, Universita degli Studi di Milano, via Celoria 16, I-20133 Milano, [taly
SIstituto Nazionale di Fisica Nucleare (INFN), Sez. di Milano, via Celoria 16, [-20133 Milano, Ttaly
(Received 4 January 201 1: revised manuscript received 17 February 201 1; published 29 March 2011)

We present a systematic analysis of the effects induced by tensor correlations on low-lying collective states
of magic nuclei, by using the fully self-consistent random phase approximation (RPA) model with Skyrme
interactions. The role of the tensor correlations is analyzed in detail in the case of quadrupole (21) and octupole

(37) low-lying collective states in **®*Pb. The example of *°Ca is also discussed, as well as the case of magnetic
dipole states (11).



Cao L. G. et.al.,PRC 80, 064304(2009)
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M1 states: Cao L. G. et.al.,PRC 80, 064304(2009)
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M1 states in Sn Isotopes:

PHYSICAL REVIEW C 102, 034327 (2020)

Electric and magnetic dipole strength in '1%114:116.118.120.124g,,
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M1 states:

Sun S. et.al.,PRC 109, 014312(2024)

Pairing effect:
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2. Equation of states of nuclear matter
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Constrains symmetry energy from PDR

week ending

PRL 102, 092502 (2009) PHYSICAL REVIEW LETTERS 6 MARCH 2009
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this work: PDR in Sn PDR analysis
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this work: PDR in *¥Ni
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ﬂlﬂ 4ID EID E-ID 1III.'ID 1?[2'

All methods
this work: different PDRs
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isospin diffusion [9]

isosecaling [10]
+

isospin diffusion [8]
B e s
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T e ]
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041301(R) (2010).



Anti-analog giant dipole resonance and the symmetry energy

AGDR
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1) Spin dipole, Yako, PRC74, 051303(R) (2006)

9 a3 2
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2) In Krmpotic’s work, they claimed that the excitation energy of the AGDR is sensitive to the

neutron skin thickness.
F. Krmpotic, K. Nakayama, and A. Pio Galeao, Nucl. Phys. A 399, 478 (1983).
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Method Ref. Date AR,,(fm)

antiproton absorption [31] 2001 0.180 4+ 0.030
(a,a') IVGDR [69] 2004 0.120 £ 0.070
PDR [43] 2010 (.194 £ 0.024
(p.p) [35] 2011 0.156 £ 0.025
ap [41] 2012 (.168 4+ 0.022
parity violation [29] 2012 0.330 £0.170
AGDR from Expl [57 2013 (.216 4+ 0.048
AGDR from Exp2 [54] 2013 0.190 £ 0.028
(y,o") [1] 2014 0.150 £ 0.030
AGDR from Expl present 2015 0.254 4+ 0.062
AGDR from Exp2 present 2015 0.218 £ 0.015
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3. Single-particle states from particle-vibration coupling
limitations of EDFT
- Widths of GRs.

» Single-particle states and their spectroscopic factors
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Our fully self-consistent implementation

The continuum is discretized. The The energy-weighted sum rule
basis must be large due to the zero- should be equal to the double-
range character of the force, commutator value: well fulfilled |
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.
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. Colo, L. Cao, N. Van Gial, L. Capelli  Percentages m,(RPA)/m,(DC) [%]
Comp. Phys. Comm. 184, 142 (2013).
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Cao LG, et.al., Phys.Rev. C89, 044314 (2014)
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Spectroscopic factor
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TABLE IV: The energies and spectroscopic factors of the single-particle states in ““*Pb in various approximations. The
results are obtained by using SLy5 and T44 parameter sets. The experimental data are taken from Ref.[31, 32].

HF pve pve pve Spectroscopic
central central4+S.0. tull factors
@ Ag; £ As; £ Asg; €4 g5°P Sth SeTP
T4d4 3d /o 0.20 -0.55 -0.35 -0.44 -0.24 -0.44 -0.24 -1.40 0395 T.07 ]

29+ /2 0.14 -0.85 -0.71 -0.53 -0.39 -0.61 -0.47 -1.44 0.832 1.05
481 /9 -0.35 -0.48 -0.83 -0.50 -0.85 -0.47 -0.82 -1.90 0.896 0.98
3y -0.88 -0.72 -1.60 -0.81 -1.69 -0.81 -1.69 -2.37 0.855 0.98
Ljis,2 -0.30 -0.87 -1.17 -1.80 -2.10 -1.77 -2.07 -2.51 0.583 0.58
Liyy o -2.19 -0.39 -2.58 -0.51 -2.70 -0.57 -2.76 -3.16 0.884 0.86
2ga /2 -3.28 -0.52 -3.80 -0.69 -3.97 -0.68 -3.96 -3.94 0.877 0.83
3p1 2 -7.91 -0.08 -7.99 0.04 -7.87 0.03 -7.88 -7.37 0.905 0.90
2f5 /2 -8.92 0.03 -8.89 0.19 -8.72 0.18 -8.74 -7.94 0.888 0.60
3Ps /2 -9.14 0.11 -9.03 0.19 -8.95 0.21 -8.93 -8.26 0.844 0.88
liys;o -9.18 0.17 -9.01 -0.01 -9.19 0.01 -9.17 -0.24 0.903 0.91
2f7/2 -12.10 0.54 -11.56 (.49 -11.61 0.68 -11.42 -0.81 0.580 0.95
Lhg o -13.14 0.13 -13.01 0.43 -12.71 0.44 -12.70 -11.40 0.831 0.98

Cao LG, et.al., Phys.Rev. C89, 044314 (2014)
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