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                         Outline

1. Formalism
  a) reminder HFB/BdG
  b) the gradient method

2. Nuclear Physics
  a) phenomenological Hamiltonian
  b) spin-singlet condensates (!)
  c) spin-triplet condensates (?)
  d) mixed-spin condensates (?)

3. The computer program hfb_shell 



Formalism for HFB/BdG



Gradient Method



Advantages of the Gradient Method

1. Guaranteed convergence

2.  Easy to add constraints

3.  Easy to do odd particle numbers



Ring and Schuck, p. 200.







Nuclear Physics 



Aside

Spin-triplet pairing in a strong spin-orbit field has small gaps.



Neutron pairing gaps

Phys. Rev. C79 034306 (2009)
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3. Mass Number A very large, N=Z 
Phys. Rev. C 81 064320 (2010)

1.  There is a large fluctuation of pairing correlation energies, depending on
the shells near the Fermi energy.

2.  Spin-triplet np pairing is favored in extremely large N=Z nuclei
(beyond the proton dripline).



4.   Large A, N=Z + a few



4.   Large A, N=Z + a few

GBL, arXiv:1103.5793

There need not be a sharp transition between singlet and triplet pairing condensates, as 
expected from the SU(4)limit.  In between the spin-singlet and spin-triplet there may be
a mixed spin condensate.



Some open theory questions

1.  How can we understand the mixed-spin ground state?

2.  Does a trace of the spin-triplet condensate persist in CI-based theory? 

3.  Do mixed-spin states persist in asymmetric nuclear matter?



The computer program hfb_shell

(RB, arXiv:1104.5453)




