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Phase transitions and Specific heat

TT

C C

g



Specific heat

∆𝑐

𝑐𝑒𝑛
=
14.1

𝜋2

-10 -5 0 5 10

0.0

0.5

1.0

1.5

2.0

 

 


C

/T
2

(g-g
c
)
z

/T

Nicolas Dupius

Ce=T+T3

𝐶 =
𝑑𝑄

𝑑𝑇
𝑀

𝑐 =
𝑑𝑄

𝑑𝑇

g

SSSS

S I   S   



Calorimeter fabrication



Calorimeter fabrication



Calorimeter fabrication



Calorimeter fabrication



Calorimeter fabrication



Calorimeter

 ac current applied at  frequency f

 Oscillation of temperature measured by the thermometer at 2f
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Quench condensation
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AF, PRB 2003

Quench condensed metallic films

FermionicBosonic

Fisher et al 1989
Finkelstein 1989
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Quench condensation set-up
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Resistance and heat capacity
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Specific heat close to the QCP

10 15 20 25 30
0
1
2
3
4
5
6
7
8

 

 

T
C
(K

)

t(nm)

TmfT

cbulk=0.3 mJ/gK

𝐶𝑠𝑒(𝑇) = 𝐶𝑡𝑜𝑡𝑎𝑙(𝑇) − 𝐶𝑛(T)
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Sn nonoparticles

Specific heat of small particles

Theory (nanograins)

Muhlschlegel et al. 1972
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 Oxidized aluminum

 10µm thick

 Disappearance of 

superconductivity

Worthington, Lindenfeld, Deutscher, PRL 41, 316 (1978)

Thick granular aluminium



Quantum fluctuation contribution to Cp

Cboson~#grainskB Cfermion~#pairskB

Nicolas Dupius
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Fermionic origin of excess specific heat

Bulk superconductors

Close to a QPT
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Cp measurements of ultrathin continuous films
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Specific heat of continuous films

0 10 20 30 40 50 60
0.0

0.5

1.0

1.5

2.0

C
e

s
(m

J
/g

K
)

t (nm)

2 3 4 5 6 7 8

-0.04

0.00

0.04

0.08

0.12

 

 
C

e
s
/T

(n
J
/K

2
)

T(K)

2 3 4 5 6 7 8
-0.1

0.0

0.1

0.2

0.3

0.4

 

 

c
e

s
/T

(m
J
/g

K
2
)

T(K)



0 1 2 3 4 5 6 7 8

0.0

0.1

0.2

0.3

0.4

 

 

c
e

s
/T

(m
J
/g

K
2
)

T(K)

BKT physics

Steel et al. 1993

Superfluid he

Pb films
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2D physics 3D physics
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Indium Oxide
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NbSi
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Summary

Granular PB Uniform Pb
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