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As wioce electron occupy the allowed quantum shates in k-space 'Hm! £

on ochant of a sr\aere whese  vadios s l‘F ) the Ferwi radius.

Eaclh pair of electrons (TL) requires 2 volume of _1_3_ in itss}ace..
A"/

'H\e vo\uume of lk-space (om od'wf) occupseJ b y N ?’ e’chron: 73
; L o Site of 2 single ,
.3 3 cell in le-space
Mk = N;Q,_,;_ I ) R
8(3 ') 2 (V>

2e ,n A Sh.’-e

Deline N E;Nq; = "fee electron donsd‘y ¥ o} free electrons
Y

unit volume

Then .

Ak slem e |l (3p)
G : ;

The bqgndzrﬁs , ,,Sgp.ara{'ihj occupied and unoccupied state in k-space
is called the Fermi suface . The corresponding enerqy for shies
a¥ the surface s ist

B B (39“’5%, ».
m | '

-

szf,is, H\e +ofal enenﬁ of 'Hl\e, g‘_ec LA cjas,? S

A shell of Yhickness dle  contains a volume in k-space = L (yn 1,}\) dl
3 L




# og e)edrons in The shell "”2 V(l‘ SPJ“) = 2(_ W\‘ c“‘)

V (Cell) “W)

# oF electrons in Yue shell — Vo k? dk

axrt

IO wm

ana{ogous

E (> U (m&erul ererqq In ‘H«efmo«:\jvumlcs)._;,_

yov

The “chanqe in enemy § Yhe box expands \oj. an awmount dV  Yhe
'}b‘\’a\ evs_erc” , Aec\'eases ‘4‘]

/3 . ~5/3
aE = -2 w (3w ) oV v

dv
=




Recall from ﬂ"OVMoA%nlmicx izt 40 = AU+ W

In our case: 4Q:=0 So, dU =-dW = -pdV
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