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The energy density founctional for centeral exchange and 
tensor part： 
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is the spin density 

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  
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2+ states ISGQR:                  Cao L. G. et.al.,PRC 80, 064304(2009) 



ISGQR:                  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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Pairing effect  

M1 states in Sn isotopes： 



Pairing effect  



Pairing effect:  

M1 states：      Sun S. et.al.,PRC 109, 014312(2024) 



M1 states：      Sun S. et.al.,PRC 109, 014312(2024) 



M1 states：      Sun S. et.al.,PRC 109, 014312(2024) 





2. Equation of states of nuclear matter    
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Constrains symmetry energy from PDR  
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The Pygmy dipole states were also found in 20,22O and 130,132Sn   

A. Leistenschneider, et al., Phys. Rev. Lett. 86, 5442 (2001) 
P. Adrich, et al., Phys. Rev. Lett. 95, 132501 (2005). 



Ni68 
50.3-89.4 MeV 
 
Sn132 
29.0-82.0 MeV 

MeVL 7.158.64)( 0 

MeVS 3.13.32)( 0 

A. Carbone, et. al., Phys. Rev. C 81, 041301(R) (2010). 



Andrea Carbone 

Gianluca Colo, 

Angela Bracco, Li-

Gang Cao, Pier 

Francesco 

Bortignon, Franco 

Camera, and 

Oliver Wieland, 

Phys. Rev. C 81, 

041301(R) (2010). 
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Anti-analog giant dipole resonance and the symmetry energy  

Spin-isospin GRs 
 

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

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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R_np = 0.236 ± 0.018fm 
J = 33.2 ± 1.0 MeV 
L = 97.3 ± 11.2 MeV 



limitations of EDFT 

• Widths of GRs. 

• Single-particle states and their spectroscopic factors  

NPA 553, 297c (1993) 

3. Single-particle states from particle-vibration coupling  
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The values of σ are 1.421, 1.002, 0.907, 0.873 for T44 . 

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



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

Spectroscopic factor 
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thanks to Gianluca, Franco and Silvia, 

happy 60th birthday !!! 


