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exact

SPA

LN method + SPA

thermal average within BCS (Moretto 1972)

thermal average within BCS + LN corrections



The MBCS
� The BCS (HFB) at T≠0 ignores the quasiparticle-number fluctuations 

δNi=[ni(1-ni)]
1/2. Consequence: superfluid-normal phase transition

� The MBCS includes δNi via the secondary Bogolyubov transformation
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Thermal-pairing effect
Effect of non-vanishing thermal gap due to statistical fluctuations 

in realistic nuclei:

Blue line:   BCS     

Red line:   MBCS
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Applicability of MBCS
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λ
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ε p = ε Ω h + p( )  ,  p = 1, ...,  Ω − Ωh  ,

ε h = ε Ω h − h + 1( )  ,  h = 1, ...,  Ω h  .

The Richardson model

Exact solutions:

A. Volya, B.A. Brown, V. Zelevinsky, PLB 509 (2001) 37 
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Limiting temperature



∆Τ=0.2 MeV

Quasiparticle number fluctuations δNj
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Ω = Ν+1



Large Ω = Ν



Conclusions 

� The MBCS can be applied for light systems provided 
the configuration space is sufficient large.

� Within the MBCS the thermal pairing gap does not 

vanish at Tc of BCS, but decreases monotonously 
with increasing T (microscopically shown).

� Quasiparticle-number fluctuations smooth out the 

superfluid-normal phase transition especially in light 
systems (microscopically shown).


