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To find the radius RB
,

lets compare

yE' " " I '

= mow÷r and EW Awaaz )
From this we get

rrsn
,

= VII-w.cat#--VeI2bcntI
- So for the electron to go from the orbit

h to htt weeds to get a nice

A we
- For the sane h e

-

get the same ran
But hz and Pz can be different

LETS INCLUDE SPIN
-

For electron with
mug . momently

=  et / zmoc

its energy in B = firs i
,

with the spin we

Split  a Landau level into 2 Sub levels

depends'm  if puttB or

y Tt B

E Ch
,

's
, kz ) = tiara ( at 't ) t sµBtt¥

2- Mo
t

S = It
Sati ⇒

"
t

"

stale
- I

. . . .

"
-

"

. . . } the lowest level o
-

Note : Spin senores the Landau degeneracy for the

Same h we have h
,

s = -11 h ¥s= - I

( see page 8)
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⑧
- each stale

on the parabola
is strongly degenerate

/noteviiyeneracyis only absent for o
-

.

-

Since E continuously depends only oh pz  it
looks time we have a quasi - ID system !

Distribution of ELECTRONS in p - space

a) b) c)

In

B=o

here

Pz=o B to

Assume for have a single zone metal
.

with

a spherical Fermi surface .

if Be all the States are inside the sphere
and cocoa pit @Th )

'
.

So  we mark the by
points separated by 25Mt

.

The maximum

circle  is pf  = FEI .
For any other

X - section the States fill up the circle  of

ftp.h-pf ; as pz → pf the radius gees →  o
.
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The uniform distribution of States with

Px
, Py Pz corresponds to E  = Ecm , pypz ) kg
where oclplcpf

Now we turn on B : in the plane t we Cut %)
for pz  =  coast

,

to find the radius pa

we write dow E
" "

=
Px

'

t pya
→

= Pie
'

2 in
*

= EE " " "

? I b- we Cut 42 )
⇒

Pn =JznfwccntYI) I see tig bin

In other words : ale state ,
Pag - 8)

which we had confined inside the orbits with

a radio Ph h -
- o

, 1,2 ,
. . .

,
how collapse oh

the circles see fig .
a us .

b in page 8

Note the area in a ) it Cput,
- pi ) =

= zit m*h- we
Except for o

-

slate :
~

r

Ipf = Tim
't tu

,

B "

So
for each allowed orbit we have

the same #  of e
-

Ni -
- m*¥a4zkwL ⇒

degeneracy of those Pn  orbits is the

Same as the des crete Landau levels

Note since Pn is independent  of Pz aft



+ morbid:IT, stiff.FI:! cylinder . If
- number of

States filled up
by e- on each

cylinder depends
on its length within

Pt.

- with increasing ph
length t

- # of cylinder ,

I with increasing T

To be cont it
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