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What is entropy ?



Wikipedia:

In statistical mechanics, entropy (usual symbol S) is related to the
number of microscopic configurations Q that a thermodynamic
system can have when in a state as specified by some macroscopic
variables.

S =-kg 2 p;log(p;)
If p,=1/N, then S =log(N)

In particular, at T=0, S measures the degeneracy of the ground state.


https://en.wikipedia.org/wiki/Statistical_mechanics
https://en.wikipedia.org/wiki/Microscopic
https://en.wikipedia.org/wiki/Thermodynamic_system

Motivation — the additional entropy of a mesoscopic system
coupled to thermodynamic reservoirs yields information about the
nature of the ground states, and at finite temperatures about the
low lying excitations.
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Thermopower measurements (Sheibner et al., PRL 2005)
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Thermopower of the single-impurity Anderson model: Costi & Zlatic,
Numerical Renormalization Group PRB 2010




Thermopower measurements (Sheibner et al., PRL 2005)
(Thierschmann, Buhmann, Molenkamp, unpublished)



Revisiting Mott Law:
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Explicit calculation of the extra term:

Non-interacting model:
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Interacting system, I'<<T
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Yes !

fle—wT)= log[1+ (N —1)f(e —p,T)]
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Result;

TP — TPyt = GAu/T="2GLogN
More generally, when tunneling between a g, 4, and a g,, -degenerate states

TP — TPyt =G Au/ T =" G L0og(9,/9n.1)



Result;

TP — TPyt = GAu/T="%2GLogN
More generally, when tunneling between a g, 4, and a g,, -degenerate states

TP — TPyt = G Au/ T =" G L0g(9,/9n.1)

Example: SU(4) quantum dot

gn=1 gn=4 gn=6 gn=4 gn=



Interacting system, I'<<T

t(e,u,T) = 2 (Pi+P )\Z | VAT MIVAIAT M7 5(8-Ei+Ej)}
i.f m.n

| Meir, Wingreen (1992)
to(€)

Arbitrary number of levels:
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If transport is dominated by a single transition:

280,(1,T)



Example: IAS

N=0 N=1

A= AplT



The procedure was derived for T>>I": TP(u,T) — TPyore (1, T) = G(, T) Aw(T)/ T

Empirically is works even for T~I'/10 :

Low temperature scheme: Au(7)=T Max[(TP(u,T) — TPyowr (1.T7))/G (1, T)]
7



Back to experiments:
(Thierschmann, Buhmann, Molenkamp, unpublished)




Interpretation of the data:
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AS = log 4 AS =-log2 AS=log2



Thank you

Yaakov Kleeorin



