Sommerield mm o Wetals,

— Por fwo p&adLS W Devas MoOlL/ Shod & some

%\w o) Moty racres

— i~ @2, the oltvelpuant of FL-stats [ Ferm~Drac
('f«hskc.s) way Fylolsh.epL ( B

L—" S'Ace S' oe ‘th‘mfoAS / X w\a\/ he
ﬂp‘()/b‘an‘a\‘f'é v the FeM,.

- Sommer/da( I?Z? - oﬂo/-ed— FO «tats {o Drude
. Moolel -

~ -ty aldp/"capw\ M/} CAAI‘)M 2 Co‘fé aF Fcrqhaej?d'.
) f/,g.‘ca/ c ;fzceds 1 vy
) heat ca/ac-'?‘yf <, .
— Resulh ‘f‘(f\a',' 0’0/“4 0( oA \/ r C Ap
ot c,b\m\j; aj&(‘*u : (I_'(:Ab ’
/ =
v \ 3 AC cand.
il %&‘« T

“borall M s olovely Feanck! ‘
Mo‘.ls o+; —7 Loy go« Wwﬁﬁ i&dﬁ)w ow.h)

]ﬁ we WN ""'\Vﬂ, ‘HMS ppﬂo("hl\ﬂ-) +o (@Lﬂ#\ a  fu

tredt pgut colidd

= ;\Zkézdum_ terminolo 5() Poro\m'(zr"s whitll ave




1

Considr  (olomb ‘oolmf*h[ Vi =

l{//f
\/ \/\ /\/\/
one ‘oA le’“:'o((, (0AS
— \

i eRSee o i

“ ¥ o4 &

Mmj wO\S coe \oo\f—& \:U(_ g ew"';de. M a ho%.

Schrsdheer's 57;4 . ;
”?;Lv"#(,l) = ]_2’ - \/rr:[ “Yily

- sk He nekel take | =0 /Frc& elcc't-roA)
m

s
Solutons$ + /“]ﬁ = [/ @‘ B V= \:ot,-ue_ of ox
e'%@;«dﬁ'bn / ﬁ;_; “~ - L
Rl ¢ Mt de = |

cigpn valve —5 E* “2m



| I__. | 1

Lorxg tb/ ./44, Mb""‘ﬂt}t“\ opmx/'vf' (F MTQ[M

 - | %f 3 "*V

F "fr) ful?r V";L(r)

oevu‘\f

Af(/) ..\ q/so o mom—e/lth 0/:

e.jen value, ‘h‘lz

‘ %(/)fs asc+'f(4_:’_‘_j£’_’~ ||

C«'DO\\M«(VL

[

e

#E/V(r)
i

!
|

‘ ‘ ‘
! { e | ' S5
|
i fhess|
| I {
| | | |
| | |
L [ |
| [ [ |
[ ‘ :
=3 s (TR | S SR, |
I T
[ | [ | |
| o
N N s
| |

|

|

I

74«&&‘&2 «-J

-
|
T T
J
i
i




Y

AW\ Bo.w;l_m‘3 cu,\o\**v\,,\s

= we are st nlerested (CVMB w &/rC&oe_x
aﬁ‘ech | R |

—> ! n(f}t, n,s'h_l'

A B""‘d“'j imauuhi ‘ A
' < LytLy ‘
/'71(%7 ’77l(x+L 7,%\,' | JTL
”‘/(17% ‘2’),_1 N

| '—-47,()1 7 ,%+L>

For* «ﬂmp(a "Hx,\, %) = "H x+L,3 ,%)

icztw,j, )

¢E(7L ,2)
SaRENITY

o

1._/__..
i, ‘";' ] h.,,(x-o—L)

.,h,‘L‘

Lle
(.




S
L' hew:ise R, = 21 A
y= oy
L 3
h; at 1\4»',":‘}-60(:

[n 2’0, ‘Hre a[[w(al b-IS'.

k

L ’.;”. . oV
GERESENE./" n 3D HleSe ae
o 0 e TL o o o ¢ C"lfe—s o m"'*‘?u,h"
- MmS
PRIV ﬁ. e ,kx f/"s
F I B 4 | S ]

e S ) >

This viwvalizaton 19 called R - space

or Mom&t“m -1 Space_,

- %L"’ used b o

/I%t(f) , W e ﬁ's sz""}-’d, orm  sotof

@

allo el 6'/\3(& ¢ waellachons

’NDF(&, “"'\f\h"' UA(\,\ (V»x hy,hq_) WS oA a(Soc&"lo(
k- Spoce volune |

i E_EQQLLM__E)_
2’1\/ )l:[‘-.l_xg‘/ 6“13
L 8.“—3

L (=




Ao

what s He %ro.mcﬂr skite o o 5«7§Q‘u\7

el | T=o Me # conduehbn &'

(total)

7/17?3 MAvplues F’”!l‘\ 7%& affwcd ZGM/S o /I/" C’l.s
Sh\r’h\'\s w e )la,ues'(— Wf%u& e B=0.

BoT . taol: exclusion Pn‘r\a‘p(e_:
each steft can mﬁ hold 2~ Z‘S! sfh '1\
b

What doey ti's Lok ke b-space )
kY '

‘4""’ ener ﬁj

-
oy

a 3-D this v « soohz/e
=] W\‘k\ \\ Mf-f‘s Ned
b

OLCCOUI\'W

DQ@\'L'. V\F_ = Ferm. wavevectyr |

~ radivs of sphare ) V:sPacL
vhos yolvma  containg o\ p.lled
h‘l J . ﬁﬂke\
Feremi S?Mrtlsw(-au,



3%

\olume o(’ sterc. @ redus R

-
Ay h
Pl I i V= real space
k-space  state dongty s R Volunne
B

#H qhetes i Fe.rmf—s'olu.re‘. < e )(
Brr"
)

Each stale can N\A 2-&'s (Pasl: P)

v (s

= 3 &
= -—E—k V pe—| N =-$L = k_E_ =S e dQns?*\/
2

I v
[k(: = (3173"'\) j

L_gaf'tam‘* terms

F = Ferm. wavevetlor — o‘F L'7l"€5+ oLV, 100 state
e T '=b.

EF - Ferm. evmfj - ﬁlk,;-z'
’3 2m
b = Fermi womedtm - Rl

VF = Fervv\'. vt\m:-‘\‘i = ﬁi = ﬂ; = s?fﬁ(k o(’ Mogt evwf%’ﬁc
™ ™M ers



pX

Te = Ferm: {~em,0?ra15f€ ~bIE =€ =T = —E:E-
(£]

See Table 2.\ G -\—\l(: e\ velves®

-1
Rl ~ 2 A
EF A~ /=15 oV = B?I\A«\f\j QA‘Q('(Q\:) m( H 'S l3-‘oe\/
Mg | /oem/s — o x's fastr than clascieal ost. |
(© reom -\-eu-.P-)
Te ~ 05K — Nk W melts @ a5 K

=7 See. sl on ARG bbBA fw.c/\‘a—\,
‘\/ha'/' 3 e 7fovn0( S{ft@ ener o'F ovr 57/[&»\:7

L/e mus"'az{ﬂ( the emerares of occupled stz & | e,
up to kF(ff,c): / P ’

U= 2z £ 3%
’E ZM
¢E,
7’1\3': ? ean e txp/ve.‘.be&( as an zh’QS/J "

(ensider our h'space. o(ws-"hj: # stales P-volvame_
M—— =7 AE = ,@I.rj =5 velome. er k-space
8173 v state . ‘0 PK

8¥r’3 A = |



38a.
/}c.'d,e, [

Jhet ooes +he cccv o foncRon oo Libe for
+lhe 357

'F(i,;) -7 Q)( ¢<_{-¢A T e l)a«f/':C/t§ " S‘\7/Q
stafe Wit Cl\(rjj E.:

= Some l-m\e_s wribtn o n -
il ako ‘caccitr L3R bR on " /wcf-or\

roan FEF we stected @ f«o ( -—0> anl
///ed catln SA5[€_ e state UF Fo [f;)

ftey = { | £ < £¢
O, €l >¢g

T&)

l

-

o+ A
€, 2

- c‘(‘cr funebon P £= € |,
> looks ke FINM«’D/&C pbslvlouhw\ (lrln«ps "

Some.  extreme [wmd .

- elear ‘HM“’ c‘, s Hee  eost Fp( odding 4

o

V\e.,M"V"\ e/ o FHre S g'fQM o / AR
4tet. M Cb\ T

Ferm' eu/jL] .



39
Take “ Semoth funchun of B F(f)

= AR 2 [ [ | - F% =S pulbp
* 5 g b 4 b\, 'l"b

ln )it tha a8 —=>0 or V— oo

Be YTV W |rwle

Bock 3~ Aoted oS- QM{S‘S:F

e
U=17 = 3Ry = e v & b 4%
Y 2 m RUr® 2wm
(o)
= M4
e
W= _\L__'E_ & . |
T 2m i
(o)
e ;/,_E’_‘kr nefe:  w= U
st om ' F V

Betnll: W= N &7
Tt

o 5/n¢")«) ‘p( PN‘R_L[Q 2 %: %Mﬁ & %__g
(wo\, A ()S)




10

The oavera w}\cc welsci Con he eShmaled

=&
noter  £2= BB - f
2w

E | L = 3
ol M < e
Ve =1 [3 2
‘r Mfr;
o
3
= \/D: &EJ—' VF Lty y—: :o-???

0 ften Ve & Ve .S ? v sed Qr eSf.‘maQS/[a/c.,/Afob«).

VF > IOGM/S ~ lo )“5 c(a(S:'COl eﬁ‘\‘M{d‘C Q (omn
+¢Mr ,
Nite %\e:" +hiz btz A @ -—O’[ C(am'cal()
2 T= V=0 | This | S |a §.3y\,:£v'cak+ plzloc.f ~

c(a(h ce %\eorb .



uli

Denc:4-\]: oE ereateS [ DoS):

D(é) or 3(5) Oy /V(f) —2 "ﬂlb # af q/[w?d <. h LQ??
stetey @ @ g ewz;}tb'

DefiAt-on r
=
= |/ -
Drey = L ¢ J(e-2,.)
> ~— AV‘ R
Secale o C,ou¢\+ #—o‘F
Voluae < beates

DES! ewn | alss Py do Cned ag

D(€) = o&fL\,_(‘—) _Q'L - \Q—sr)ace,
aLi volunra~e .
CCL\CU‘M D( 63

o= L = L1,
tsuM oVl a._,_l_( stelxT,

2/%_, E $(€-€,)

> (o oy s a((awoo( k!S

2 e"s (,)-&f k

i
gF(hB = 8 é'-/,, F(¥)



Y2

pley = 1 y J’(f—?ﬁ) L = APpr U A
Y’

A = YT Ak = YT E m L€
FE

¢. D(g) _m f k. f("z—i‘,) A€
L

Arey= L, o fﬁ&{)ﬂ
M“/

@ each 5:f‘t ,/"\Qbfa( velds \r?:

aSSwa f\) q Vr'tva/b Co/\"vhuw$ Iz'SPao&/ /‘.e 5

/a/%

O(e) = M (2m € = olrogped
YT zflle

Tkrwosl\ o SM¢!

D= B »n ‘ﬁ




413

D)= Dee, ) 2 ]

QU&V‘ '\JM F-(ee, é,— LSbmmtr Fdd> Q F:/\:“t‘{, -%QM?(/&,QS

-’70\40\11\

te T >0 wmeans e Wil Gl o

Le, e, allbwed <tates M < Lednt

G’f‘ar\o( Canen "Ca/ Cv\sembée.?

- cy./.ccf'cd sl'nfk =¥ f«h aau/a«cy <A -‘-‘)< f( fk)>

(A/i} = kT | (72
VT

o

M cher: cal {u{—evdﬁ‘q‘
2 = ng X2l T Funcf“orﬁ



