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I.  Antiferro  Smectic-C  State 

II.  Phase  Diagram  
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  Let	
  us	
  consider	
  two-­‐component	
  fermionic	
  atoms	
  	
  
with	
  a	
  magneEc	
  dipole	
  interacEon.	
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Physical	
  parameters	
  (dimensionless)	
  

	
  	
  dipole-­‐dipole	
  interacDon	
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  strength	
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Extended	
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staggered	
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  direcDon	
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AnD-­‐Ferro	
  	
  
SmecDc-­‐C	
  (AFSC)	
  state	
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Local	
  number	
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1.	
  Fermi	
  Gas	
  State	
  

2.	
  Polarized	
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  State	
  

3.	
  AFSC	
  State	
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  In	
  the	
  following,	
  we	
  will	
  represent	
  energy	
  densiDes	
  in	
  units	
  of	
  	
  
the	
  energy	
  density	
  of	
  the	
  two-­‐component	
  free	
  Fermi	
  gas.	
  	
  	
  

1.	
  Fermi	
  gas	
  state	
  

2-­‐component	
  	
  
Fermi	
  gas	
  energy	
 Contact	
  Repulsion	
＋	


No	
  contribuDon	
  from	
  dipole-­‐dipole	
  interacDon.	
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2-­‐comp.	
  Fermi	
  gas	
  energy	
  
with	
  spheroidal	
  deformaDon	
  

No	
  contribuDon	
  from	
  contact	
  repulsion.	


Dipole-­‐dipole	
  	
  
interacDon	


with	
  Deforma;on	
  func;on	
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y	
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one-­‐comp.	
  Fermi	
  sphere	
  

aJracDve	


repulsive	
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Kine;c	
  Energy	
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  energy	
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  plane.	
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Compete	
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Coupled	
  channel	
  RPA	
  analysis	
  of	
  the	
  spin-­‐triplet	
  (S	
  =	
  1)	
  excita;on	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  with	
  the	
  angular	
  momentum	
  L	
  =	
  0	
  and	
  L	
  =	
  2	
  states	
  	
  

Fermi	
  gas	
  state	
  becomes	
  unstable	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  against	
  	
  spaDally	
  varying	
  magneDzaDon	
  along	
  the	
  line	
  :	
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Summary	


  rho-meson in neutron matter corresponds 


  to photon in fermionic dipolars. 


 AFSC state (localized, staggered state in one-dimension)


 is favored at strong coupling or high density regime. 


  Phase diagram of  two-comp. dipolar Fermi gas is updated. 
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 Concept of the AFSC state in nuclear physics  
may be tested by table-top experiments in ultra-cold dipolars. 	



