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209. 

1. Introduction	 

M.S.Weiss, Fizika 9, Suppl. 3(1977), 315.	

＊nucleus-nucleus collision 
     energy transfer between  
               relative motion ⇔ internal excitation 
     ←　TDHF 	

＊energy transfer with pairing correlation 
　　←　TDHFB (model calculation) 

( P. Bonche, S. E. Koonin, and J. Negele, PRC13(1976) , 1700. )	

friction : 
relative motion ó  internal motion 
　　　R：relative coordinate 
　　　P：relative momentum 
　　　γ：friction coefficient	

K.Washiyama,	 D.Lacroix,	 and	 S.Ayik,	 PRC79(2009),	 024609	 



Gogny-D1S  
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density dependent 
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アイディアはシンプル	 



Lagrange	 mesh	 harmonic	 oscillator	 	 

D.	 Baye	 and	 P.	 Heenen,	 	 
	 	 	 J.	 Phys.	 A	 19,	 2041	 (1986).	 
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２．Basic equation	 
cf.  Ring & Schuck, The Nuclear Many-Body Problems 	

Bogoliubov	 変換：	 

time translation（with predictor-corrector method）	 



	  	  	

３．Numerical results: 
               20O + 20O with Ecm =  9.2,  9.4,  9.6 MeV etc    	

●harmonic oscillator shell  Nsh= 4 
●number of mesh points: 23 x 2 = 46 
●time step c⊿t = 0.3 fm 
●⊿x = 0.91 fm 
●initial separation : 21 fm	

≪　initial condition and parameters≫	



frozen density potential	≪	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 ≫	 



	  	≪	 Phase space：relative distance Ｒ	 and relative momentum PZ 

≫	 



≪	 Phase space：relative distance Ｒ	 and relative momentum PZ 

≫	 



≪	 Pairing energies vs relative distance ≫	 
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Eq. (3) in   
K. Washiyama, D. Lacroix,  
and S.Ayik, PRC79 024609(2009)	

≪　Number of transferred particles　≫  	



Eq. (3) in   
K. Washiyama, D. Lacroix,  
and S.Ayik, PRC79 024609(2009)	

≪　Number of transferred particles　≫  	

turning	 point	 



≪　Friction coefficient　　　 ≫  	γ (R)	

Eq.(9) in PRC78, 024610(2008)  
by Washiyama & Lacroix	



≪　energy dissipation　 ≫  	



４.	 Summary	 
	  	  	  	  	  	  i)	  	  	  	  Gogny-TDHFB calculation of 20O＋20O head-on collisions. 
 
    ii)   Friction coefficient γ(R), number of transferred particles,  
          change of pairing energy, and so on are presented. 
	 
	 	 iii)	 γ(R) will be calculated in the combinations as   
                 1) 20O + 20O, 
                 2) 16O + 20O     (no pairing + pairing),  
                 3) 20O + 34Mg   (spherical  + deformed),  
           and in more larger systems. 
 
   iv) Combinations of nuclei with finite impact parameter.  
 
    v) Refined method of calculating the numbers of transferred nuclei.	
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