
 

Heat capacity at low temperatures

The energy increase when me pese thetemperatureis
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Coming back to the energy

UU DE ED les fCE 1 NEE NEE FÉDE EDIE

NEE
F
de f DE EfDEIFLE

FÉDE EqDLE
DE EDCE flee t f DEEDLE fLE t EleEqDLE

FÉde DE EfDEIFLE FÉDE EDIE



FÉDEDIE fCE E Er FEDEDCE Ef E

DE DelftE LE EH

FÉDEDIE fCE E EF FEDEDCE LE

DE DelftE LE EH

FÉDEDIE E Ere FIE 1 t deDLEIH.esLE Ez

DEDIE LEE E 1 HEI Both contributions

LÍDEDLE feel le µ
are Positive

Energy to take un e up to Ef from orbitals
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Energy to take un e from Ef to an orbital
with E Ez

The heat capacity is obtained
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As we are interested in the loco T regime



Ernest 1 and me can approximate the lover
hunt by
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Experimental heat capacty of metals

At T below Debye's O and Fermi's Tf the
heat capacity of a metal may be written as
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where O A are constants characteristics of the
material
The observed values q T and A are of the
Order of magnitude that ave expected but

often they do not agree closely with the
values calculated for free electrons
It is Common to express this discrepancy
as a thermal effective mass
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These discrepancies come from three aspects

e interact with the periodic potential of
the crystal
e interact with phonons
e interact with each other

Electric conductivity
The momentum of can electron is related to its

movenector
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In an electric field É and magnetic field 5
the force on the electron is given by Lorentz
force
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It the E field as applied at to to an e gas
that fillsthe Fermi sphere centered at the

Origin Of E Space then after tweet it will



be centered at DE e z
The whole sphere is displaced because every e

is desplaced by the scene JE

Because of collisions of e with impurities
Lattice imperfections and phonons the desplaced
Sphere reaches a steady state
If the meantime between collision is z

H is also called the collision time then the
displacement is maintained at
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If we are in a Constant E tied and me

hacenelectrons of charge q e per unit volume
the density of the current
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we can define ne Conductivity
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we can also define p nez resistivity



Conductivity
me expect the chargetransported es

proportional to the dessityOf chang ne

the factor elm enters here because
the acceleration in un E field is

proportional to e and inverse prop to on

the longer Te Ale more the charge can

move


