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SCANNING TUNNELING MICROSCOPE: 
dI/dV ~density of states

TTHEHE PSEUDOGAPPSEUDOGAP PHASEPHASE ININ HTC HTC SUPERCONDUCTORSSUPERCONDUCTORS

SPECIFIC HEAT: Cv=gT (Fermi Liquid
Theory); discontinuity at Tc



•Finite compressibility at T=0
•Finite magnetic susceptibility at T=0
•Specific heat ~T

THERMODYNAMIC CONSEQUENCES OF THE FERMI LIQUID HYPOTHESIS

22 *
3/2 2

0

( , ) 5 15
1 ...

( ,0) 8 8

B
n n

P µ T m k T
b

P µ m µ


  

  
        

2

 
  




GRAND CANONICAL EQUATION OF STATE

b
 

 
 

 





(effective magnetic field)

Compressibility

Effective mass

Susceptibility

FERMI LIQUID PARADIGM: the low temperature thermodynamics of a normal Fermi gas
is dictated by the behaviour of long lived quasi-particles with renormalized
parameters (effective mass…)

TTHERMODYNAMICHERMODYNAMIC PPROPERTIESROPERTIES OFOF THETHE FFERMIERMI LLIQUIDIQUID



TTHEHE PHASEPHASE DIAGRAMDIAGRAM OFOF THETHE UNITARYUNITARY FERMIFERMI GASGAS
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b=0 kBT/m<0.03

Exp. The*.

m*/m 1.13 ???

xn 0.51(2) 0.56

c 0.27(1) 0.27 * Fixed Node Monte Carlo (S. Girogini, Trento)

EEQUATIONQUATION OFOF STATESTATE OFOF AA UUNITARYNITARY FFERMIERMI GGASAS
(S. Nascimbène et al. Nature 463, 1057 (2010); S. Nascimbène et al. 

ArXiv:1012.4664, accepted in PRL )



Our 
value

MIT EXPERIMENT (SEE A. SOMMER’S TALK)

T=0 FIXED NODE MONTE-CARLO (S. GIORGINI) + 
EXPERIMENTAL EOS

FFOCUSOCUS ONON SSPINPIN SSUSCEPTIBILITYUSCEPTIBILITY FFERMIERMI GGASAS
(S. Nascimbène et al. ArXiv:1012.4664, accepted in PRL )



FERMI LIQUID MODEL: A(k,w)=d(w- 2k2/2m*+µ)

QUANTUM MONTE-CARLO

(Magierski et al.)

DIAGRAMMATIC

(Strinati)

SSPECTRALPECTRAL FFUNCTIONSUNCTIONS



WWHATHAT ISIS DD*? *? HHOWOW TOTO QUANTIFYQUANTIFY ITIT??
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BCS Theory identifies the band gap and 
the width of the back-bending

From JILA’s data, at T~Tc,µ~1.1 EF
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Thermodynamics experiments, Monte-carlo : 
at T~Tc, µ~0.6 EF D<0.2EF (line broadening
0.25EF)

µc(Thermo)


