


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                    
                

                
                    
                        
                            
							
                        

                    

                

                
                    	
                            Log in
                        
	
                            Upload File
                        


                

            


            
                
                    	
                            Most Popular
                        
	
                            Art & Photos
                        
	
                            Automotive
                        
	
                            Business
                        
	
                            Career
                        
	
                            Design
                        
	
                            Education
                        
	
                            Hi-Tech
                        


                    + Browse for More
                

            

        

    



    
        
            
                
                

                
                	Home
	Documents

	Di-neutron correlation in neutron-rich nucleikouichi.hagino/talks/RIKEN-HPCI14.pdf · Di-neutron...



                




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

30
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            

            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            Di-neutron correlation in neutron-rich nuclei 1. Borromean nuclei and di - neutron correlation 2. Three - body model approach 3. Coulomb breakup 4. Two - neutron decay of unbound nucleus 26 O 5. Summary Kouichi Hagino Tohoku University, Sendai, Japan Hiroyuki Sagawa (U. of Aizu) 
        

        
    






				            

        

    









                
                    Di-neutron correlation in neutron-rich nucleikouichi.hagino/talks/RIKEN-HPCI14.pdf · Di-neutron correlation：spatial localization of two neutrons parity mixing neutron-rich nuclei:


                    
                                                Download PDF
                        
                        Report
                    

                    
                        	
								Upload

									others
								

							
	
                                View

                                    6
                                

                            
	
                                Download

                                    0
                                

                            


                    

                    
                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                            
Pinterest

                        

                    


                    
                

                

                    
                    Embed Size (px)
                        344 x 292
429 x 357
514 x 422
599 x 487


                    

                    

                    
                                        Citation preview

                    Page 1
						

Di-neutron correlationin neutron-rich nuclei
 1. Borromean nuclei and di-neutron correlation2. Three-body model approach3. Coulomb breakup4. Two-neutron decay of unbound nucleus 26O5. Summary
 Kouichi Hagino Tohoku University, Sendai, Japan
 Hiroyuki Sagawa (U. of Aizu)

Page 2
						

Next generation RI beam facilities : e.g., RIBF (RIKEN, Japan)
 halo/skin structurelarge E1 strengthshell evolution………..
 Introduction: neutron-rich nuclei

Page 3
						

Introduction: Pairing correlations in nucleiMean-field approximation
 stable nuclei neutron-rich nuclei
 weakly bound systems !!

Page 4
						

11Li
 halo nucleus
 weakly bound systems
 large extension of density

Page 5
						

+
 open shell nuclei
 + + …..
 weakly bound nuclei
 Role of redidual interaction
 residual interaction(pairing)

Page 6
						

Neutron-rich nuclei:- weakly bound systems: low neutron density - residual interaction (pairing interaction)- many-body correlations
 many-particles in a confining potential
 finite-well confining potential self-consistent potential a challenging problem
 cf. a harmonic trap
 laboratory for NS matterat low densities

Page 7
						

Borromean nucleus
 residual interaction attractive
 particle unstable particle stable
 “Borromean nuclei”
 •What is the spatial structure of the valence neutrons?(To what extentis this picture correct?)
 •E1 excitations?•Influence to nuclear reactions?
 Remaining problems

Page 8
						

Borromean nuclei and Di-neutron correlationBorromean nuclei: unique three-body systems
 for 6He
 Yu.Ts. Oganessian et al., PRL82(’99)4996M.V. Zhukov et al., Phys. Rep. 231(’93)151
 for 11Li
 G.F. Bertsch, H. Esbensen,Ann. of Phys., 209(’91)327
 strong di-neutron correlationin 11Li and 6He
 Three-body model calculations:
 cf. earlier works A.B. Migdal (’73) P.G. Hansen and B. Jonson (‘87)

Page 9
						

dineutron correlation: caused by the admixture of different parity states
 R rF. Catara, A. Insolia, E. Maglione, and A. Vitturi, PRC29(‘84)1091

Page 10
						

spatial localization of two neutrons (dineutron correlation)
 K.H. and H. Sagawa, PRC72(’05)044321
 →easy to mix different parity states due to the continuum couplings＋ enhancement of pairing on the surface
 parity mixing
 cf. Migdal, Soviet J. of Nucl. Phys. 16 (‘73) 238Bertsch, Broglia, Riedel, NPA91(‘67)123
 weakly bound systems
 11Li

Page 11
						

pairing gap in infinite nuclear matter
 M. Matsuo, PRC73(’06)044309

Page 12
						

spatial localization of two neutrons (dineutron correlation)
 K.H. and H. Sagawa, PRC72(’05)044321
 →easy to mix different parity states due to the continuum couplings＋ enhancement of pairing on the surface
 parity mixing
 cf. Migdal, Soviet J. of Nucl. Phys. 16 (‘73) 238Bertsch, Broglia, Riedel, NPA91(‘67)123
 weakly bound systems
 11Li
 dineutron correlation: enhancedcf. - Bertsch, Esbensen, Ann. of Phys. 209(’91)327
 - M. Matsuo, K. Mizuyama, Y. Serizawa, PRC71(‘05)064326

Page 13
						

Coherence length of a Cooper pair:
 much larger than the nuclear size
 Spatial structure of a Cooper pair?
 ?Di-neutron correlations in neutron-rich nuclei
 Pairing correlations in atomic nuclei

Page 14
						

Density-dependent delta-force
 coren
 nr1
 r2
 VWS
 VWS
 G.F. Bertsch and H. Esbensen,Ann. of Phys. 209(’91)327
 H. Esbensen, G.F. Bertsch, K. Hencken,Phys. Rev. C56(’99)3054
 K.H. and H. Sagawa, PRC72(’05)044321
 Three-body model with density-dependent delta force
 11Li, 6He

Page 15
						

vnn
 n
 n continuum states: discretized in a large box
 contact interaction v0: free n-n density dependent term: medium many-body effects
 scattering length

Page 16
						

uncorrelated basis
 diagonalization of Hamiltonianmatrix(~ 1500 dimensions)

Page 17
						

Two-particle density for the ground state11Li
 6He
 K.H. and H. Sagawa, PRC72(’05)044321
 r
 rθ12
 strong di-neutroncorrelation

Page 18
						

cf. “di-proton” correlation17Ne = 15O + p + p (S2p = 0.944 MeV)
 vpp = density-dep. contact interaction + Coulomb
 about 15% contribution
 T. Oishi, K. Hagino, and H. Sagawa, PRC82(‘10)024315; PRC90(‘14)034303
 similar
 17Ne = 15O + p + p 16C = 14C + n + n
 cf. two-proton decays of proto-rich nuclei beyond the proton drip-line

Page 19
						

Role of pairing correlation
 with pairingwithout pairing [1p1/2]2
 (z1,x1)=(3.4 fm, 0)
 configuration mixing of different parity states11Li

Page 20
						

K.Hagino, H. Sagawa, J. Carbonell, and P. Schuck, PRL99(’07)022506
 BCS-type
 BEC-type
 infinite neutron matterM. Matsuo, PRC73(’06)044309

Page 21
						

M. Matsuo, PRC73(’06)044309
 Matter Calculation
 2n-rms distance
 K.Hagino, H. Sagawa, J. Carbonell, and P. Schuck, PRL99(’07)022506
 11Lispatially compact
 K.H., H. Sagawa, and P. Schuck, J. of Phys. G37(‘10)064040

Page 22
						

Coulomb breakup of 2-neutron halo nucleiHow to probe the dineutron correlation? Coulomb breakup
 T. Nakamura et al., PRL96(’06)252502 T. Aumann et al., PRC59(‘99)1252
 6He
 3-body model calculations: K.H., H. Sagawa, T. Nakamura, S. Shimoura, PRC80(‘09)031301(R)
 cf. Y. Kikuchi et al., PRC87(‘13)034606 structure of the core nucleus (9Li)
 also for 22C, 14Be, 19B etc. (T. Nakamura et al.)

Page 23
						

Dipole excitations
 Response to the dipole field:
 ground stateexcited states
 K.H. and H. Sagawa,PRC76(’07)047302

Page 24
						

Btot(E1)matter radiusor HBT
 (11Li)(6He)
 K.H. and H. Sagawa,PRC76(’07)047302
 “experimental data” for opening angle
 cf. T. Nakamura et al., PRL96(’06)252502 C.A. Bertulani and M.S. Hussein, PRC76(’07)051602
 Geometry of Borromean nucleiCluster sum rule
 3-body model calculations
 : significantly smaller than 90 deg.
 suggests dineutron corr. (but, an average of small and large angles)
 reflects the g.s. correlation

Page 25
						

6He
 K.H., H. Sagawa, T. Nakamura, S. Shimoura, PRC80(‘09)031301(R)
 Energy distribution of emitted neutronsshape of distribution: insensitive
 to the nn-interaction (except for the absolute value)strong sensitivity to VnCsimilar situation in between 11Li
 and 6He
 •Coulomb excitations A problem: an external field is too weak
 other probes?
 two-neutron transfer reactions two-nucleon emission

Page 26
						

A. Spyrou et al., PRL108(‘12) 102501
 17B 16Be 14Be + n + n
 Other data:13Li (Z. Kohley et al., PRC87(‘13)011304(R)) 14Be 13Li 11Li + 2n26O (E. Lunderbert et al., PRL108(‘12)142503) 27F 26O 24O + 2n
 3-body model calculation with nn correlation: application to 26O decay
 “dineutron emission”
 no correlation
 2-neutron decay（MoNA@MSU） 3-body resonance due to the centrifugal barrier

Page 27
						

i) Decay energy spectrum for 26O decay
 without nn interaction
 with nn interaction
 η = 0.21 MeV
 very narrow three-body resonance state (Γexp ~ 10-10 MeV) Epeak = 0.14 MeV with this setup for the Hamiltonian
 cf. e1d3/2(25O) = 0.770 MeV
 K.H. and H. Sagawa, PRC89 (‘14) 014331

Page 28
						

ii) angular correlations of the emitted neutrons
 correlation enhancement of back-to-back emissions
 K.H. and H. Sagawa, PRC89 (‘14) 014331

Page 29
						

ii) distribution of opening angle for two-emitted neutrons
 density of the resonance state (with the box b.c.)
 r-space p-space

Page 30
						

SummaryDi-neutron correlation：spatial localization of two neutrons
 parity mixingneutron-rich nuclei: scattering to the continuum states
 enhancement of pairing on the surfacehow to probe it?
 • Coulomb breakupenhancement of B(E1) due to the correlationCluster sum rule (only with the g.s. correlation)opening angle of two neutrons
 •2-neutron emission decay decay energy spectrum opening angle of two emitted neutrons (back-to-back)
 dineutron correlation



					
LOAD MORE                                    

            


            
                
                

                

                
                
                                

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coulomb excitation of neutron-rich Sn, Te and Xe isotopes ...wolle/INDIA/IUAC-2013/PAPERS/Coulex/... · Coulomb excitation of neutron-rich Sn, ... Lab < 50°)# Precision ... 132Sn

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            The description of stable and neutron-rich nuclei ... · The description of stable and neutron-rich nuclei: correlations within and beyond Density Functional Theory Università degli

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Collective modes of excitation in deformed neutron-rich nuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Time-of-ﬂight Mass Measurement of Neutron-rich Nuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Fission and Properties of Neutron-Rich Nuclei · Proceedings of the Third International Conference Fission and Properties of Neutron-Rich Nuclei Sanibel Island, Florida, USA 3-9 November2002

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Neutron rich matter - Kyoto U

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Unstable vs. stable nuclei: neutron-rich and proton-rich systems

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Symmetry Energy and Neutron-Proton Effective Mass Splitting  in Neutron-Rich Nucleonic Matter

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Correlation between neutron skin thickness and R np  for neutron-rich nuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Probing the symmetry energy of neutron-rich matter

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            MASS MEASUREMENTS OF NEUTRON-RICH COBALT …publications.nscl.msu.edu/thesis/ Izzo_2018_5563.pdfmass measurements of neutron-rich cobalt isotopes beyond n=40 and the development of

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Realistic shell-model calculations for neutron-rich ...vietri2010.na.infn.it/talks/Coraggio_Vietri10.pdfRealistic shell-model calculations for neutron-rich calcium isotopes Luigi Coraggio

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            PRODUCTION AND ² DECAY HALF-LIVES OF HEAVY NEUTRON-RICH NUCLEI

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Thermodynamic Properties of Neutron-Rich Matter

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Invariant-mass spectroscopy of extremely neutron-rich ... · Invariant-mass spectroscopy of extremely neutron-rich nuclei with SAMURAI at RIBF Yosuke Kondo (Tokyo Institute of Technology)

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            DSSSD for  b  decay investigations of heavy neutron-rich isotopes

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Quadrupole collectivity in neutron-rich Cd isotopes

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Observation of neutron-rich -hypernuclei by the …personalpages.to.infn.it/~feliciel/pub/mySlides/AFeliciello@SNP... · neutron-rich -hypernuclei by the FINUDA experiment ... mposium

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Search for multi-neutron system in extremely neutron-rich nucleibe.nucl.ap.titech.ac.jp/cluster/content/files/2020...Search for multi-neutron system in extremely neutron-rich nuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Spectroscopy of neutron-rich nuclei at REX-ISOLDE with MINIBALL

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Shell structure of the neutron-rich isotopes 69,71,73Co

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Symmetry energy of deformed neutron-rich nucleidigital.csic.es/bitstream/10261/72953/1/Gaidarov.pdfexpansion are resolved by considering data on deformed neutron-rich nuclei in which

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Mass measurements of neutron-rich strontium and rubidium … · 2018-01-15 · Mass measurements of neutron-rich strontium and rubidium isotopes in the region A ˇ100 and development

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Search for neutron rich  -hypernuclei with the FINUDA spectrometer

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Reaction mechanism                     in neutron-rich nuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Study  of Neutron-Rich  L H ypernuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Isochronous mass measurements of short-lived neutron rich

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Chiral effective field theory and neutron-rich matter

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            STRUCTURE OF NEUTRON-RICH NUCLEI · ORNL/CP-07160 STRUCTURE OF NEUTRON-RICH NUCLEI Witold Nazarewicz Department of Physics, University of Tennessee, Knoxville, TN 37996 Physics Division,

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Impact of examining neutron-rich lanthanides and pushing 

                            Documents
                        

                    

                                            

        

    


















    
        
            	About us
	Contact us
	Term
	DMCA
	Privacy Policy


            	English
	Français
	Español
	Deutsch



            
                

				STARTUP - SHARE TO SUCCESS

									
							
	


					

				            

        

    












	



