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 pioneering papers on pn pairing in the BCS/HFB framework 

H.	  Chen	  and	  A.	  Goswami,	  PL	  24	  B	  (1967):	  T=1	  &	  T=0	  pairing	  
	  

Proton-neutron pairing in nuclei: 
           the beginning 

	  A.	  Goswami,	  NPA	  60	  (1964):	  T=1	  pn	  pairing	  

A.	  Goodman,	  NPA	  186	  	  (1972):	  most	  general	  T=1	  &	  T=0	  pairing.	  

……………………………………………………………………	  



Proton-neutron pairing in  nuclei:  main issues     
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4 types of spin-isospin pn  pairs  

Long standing questions 

       there is  a “condensate” of  pn  pairs in nuclei ? 

 Search for  fingerprints of pn pairing  
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“condensates” of  pairs 

	  collecOve	  pairs	  

proton-‐neutron	  transfer	  reac.ons	  

       what is the relation between T=0 and T=0 pn pairing ? 

binding	  energies	  (e.g.,	  	  Wigner	  energy	  )	  

excita.ons	  (e.g.,	  high-‐spin,	  low-‐lying	  GT)	  



Proton-neutron pairing & alpha-like quartetting	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  the	  biginning	  	  

pioneering studies on pn pairing & alpha correlations

V. G. Soloviev NP18 (1960)  

B. Bremond and J. G. Valatin NP41(1963) B. H. Flowers and M. Vijicic,NPA49(1963)  

“we must take into consideration the quadruple correlation of  alpha-particle-like nucleons in addition to pair correlations;  
           these new correlations evidently play a very important role and somewhat mask the effect of  pair correlations" 

A. Arima and V. Gillet, Ann. Phys. 66 (1971),    J. Eichler and M. Yamamura, NPA182(1972) 

…...................................................	  





	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Proton-neutron  pairing and quartet correlations: 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  main issues        

•  What	  is	  the	  relaOon	  between	  	  alpha-‐like	  quarteVng	  and	  pn	  pairing	  ?	  
	  

•  How	  one	  can	  disentangle	  between	  pn	  pairing	  and	  quarteVng	  ?	  

is	  quarte?ng	  “masking”	  the	  pn	  pairing	  	  ?	  	  

•  How	  one	  can	  probe	  the	  quartet	  correlaOons	  	  &	  condensaOon	  ?	  	  

•  Unified	  treatment	  of	  	  alpha-‐like	  correlaOons	  and	  alpha	  clustering	  ?	  	  



Spin-aligned pairs in nuclei: 
    the beginning 

….............................................................	  

B. Cederwall et al,  " Evidence for a spin-aligned neutron-proton paired phase from the level  
                             structure of  92Pd”, Nature 469 (2011) 



Spin-aligned pairs in nuclei :	  
	  	  	  	  	  	   open questions 
	  	  

•  How	  universal	  they	  are	  and	  what	  could	  be	  their	  fingerprints	  ?	  

•  CompeOOon	  of	  spin-‐aligned	  pairs	  with	  standard	  J=0	  and	  J=1	  pairs	  ?	  

•  Ground	  and/or	  excited	  	  states	  	  composed	  mainly	  by	  	  	  spin-‐aligned	  pairs	  ?	  	  

what	  is	  the	  simplest	  coupling	  scheme	  ?	  

can	  we	  speak	  about	  pairing-‐type	  correla.ons	  based	  on	  J=jmax	  ?	  



Recent advances on proton-neutron pairing and quartet correlations in nuclei

10-13  September
   PROGRAM   ProgESNTWorkshopPairing2018.pdf

Organizers:  N. Sandulescu (Nat. Institute of Physics and Nuclear Engineering, Bucharest, contact), M. Assié (IPN Orsay), E. Khan (IPN Orsay),
M. Sambataro (INFN Catania).

The goals of the workshop are to:
1. review the most recent studies dedicated to proton-neutron pairing and quarteting,
2. analyze the recent experimental results related to proton-neutron pairing,
3. discuss possible future experiments which can probe the relevance of alpha-like degrees of freedom in nuclei.

Exposés -TALKS- Invited speakers

– M. Assié (IPN Orsay): Results on proton-neutron transfer reaction.
– J. Cseh (ATOMKI, Debrecen): A symmetry-based semi-microscopic no-core approach to quarteting and clustering.
– R. Lasseri (IPN Orsay): Pairing, quartetting and clustering in the Energy Density Functional approach.
– S. Frauendorf (Notre-Dame Univ., USA): Signatures for proton-neutron pairs in N ~ Z nuclei.
– P. Van Isacker (GANIL, Caen): Generic features of the neutron-proton interaction.
- N. Itagaki (Yukawa Institute, Kyoto): Towards a general description of shell and cluster structures.
– E. Khan (IPN Orsay): From single-particle states to alpha clustering.
– D. Negrea (NIPNE, Bucharest): Proton-neutron pairing and quarteting in odd-odd N=Z nuclei.
- C. Qi (KTH, Stockholm): Effective pn interactions in N=Z nuclei from a shell model perspective.
– H. Sagawa (RIKEN, Aizu University): Spin-Isospin excitations and proton-neutron pairing.
– M. Sambataro (INFN, Catania): Quartet structure in N=Z nuclei.
– N. Sandulescu (NIPNE, Bucharest): Proton-neutron pairing and quartet correlations in nuclei.
– A. Vitturi (INFN, Padova): Pairing modes and pair transfer reactions.
– R. Wyss (KTH, Stockholm): T=0 and T=1 pairing from a mean field perspective.

PROGRAM (updated 7  September)

Monday 10 Tuesday 11 Wednesday 12 Thursday 13

10h-11h
Assié

10h-11h
Wyss

9h30-10h-10h15
Welcome Coffee-Opening

10h-10h45
Sambatoro

10h15-11h15
Frauendorf

10h45-11h30
Cseh

11h-11h15
Coffee Break

11h-11h15
Coffee Break

11h15-11h30
Coffee Break
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Coffee Break
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Discussions
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Discussions
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Lunch break
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Sandulescu

14h30-15h30
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Negrea 14h30-15h15
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Coffee break
15h30-15h45
Coffee break

15h15-15h30
Coffee break

15h15-15h30
Coffee break

15h-16h
Discussions
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Discussions
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Lasseri

15h30-16h30
Summary & Closing
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Talks:	  we	  recommend	  10-‐15	  minutes	  to	  be	  le_	  for	  quesOons	  &	  discussions	  


