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Here Mp == Bohr magneton :5.
79x
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At T = 0 there are separate up and down

Spin Fermi surfaces :

&=H = -MiBH

+=t , n=
Thus

,
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6+n = k2
+
+k

= H=

m
*
is the Effective mas ,

which takes into

account effects of the crystalline imic
lattice in solids· Typically in semi-



conductors one has mt- to me.

Thus
, KF -> Pit :

① G
Setting Kry = 0

,
we obtain the critical

field at which 100% polarization sets in :

He= (6)

Pauli paramagnetism
Colt:MiHOi Mi = It
Number density :
u = Jd( g + (s) f(c -m) + (dag+ (d) f(5-y)
with9o() : Egl-OMH)
n=g() +gkSp



Then

Sp(T ,
n
,
H) = - ElkTR+ IBH123t ...

and

My -my = (da(gy() -g.(1]f( -m)

= - MiH DisciDgIyI + OIHY

=> M = -MB (4x - un = M glEFH
Pauli paramagnetic susceptibility :

X=Mig
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-andardiamagnetism
The zeeman Hamiltonian Hz =MpHO is one
of two ways electrons (or any chargedparticles
know about magnetic fields. The second way is

through the electromagnetic rector potentialAir.
The full QM Hamiltonian for an election in

an external magnetic field is mt is the

# =

c** (p +3) +MiHo "effective mass"
in solids

whereTx = F
. In QM class we learn

that the energy eigenvalues are
&(n

, k , 01 = In+ 1two
where wi= = cyclotion frequency
and tw = cyclotron energy. Then
In +eltrc = energy of

th Landar level (n = +
,
1
...)



Noteenerg,

a
In semiconductors

, typically me -0 . 1 Me

GaAs : m
+

= 0 .
067 Me , hWlAp = 20k · H(T]

Then &(n
, ke ,w = In++ voltw,+

with r=* In general , Mt is a symmetric
tensor

, i
.

.e . m .
Here we assume m = mag-

The grand potential is then

& ItV
, M , H)

= -twin
with N

Q(r) =
-*log

= Lisple
Now use Euler-MacLaurin :



FF(x+Fo-EF
to obtain

Na
= 2Q(-) + (Gr - EltwQ(-) +...

as an expansion in powers of H . Then

X =-E =/1-
- compressibility

k
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= n- 2 ; n gla
k
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= ng(y) + [(g"(y)
So for T<TF ,

K
+

=ng(t)= andl

m*IMe XC0 /diamagnetic) andm*
=> x30/paramagnetic


