Leckure &6 BlotW's theotew~ ekc

5 ‘("'('l“'\ wel J
P ° of ewerqy le els - Effect of poteskial

S {2’ de-\ocakize d
Stele g

Cree eleckro~
el ks ==

e F’
A /é
2e S é
i
N s




| Sola.*ro‘(

E

i A/ enqakjshnhs

— 1 E ap
e >’

ﬁ!@’»

Sewu' (G“A“Ckor
e

E/‘\ _
%g Baed O\Jdla_{)
%)

F7Z7

EX’ AQISb

OW'&--Q\QC\‘IO\A O‘PP“’{"“‘\H““

;\Qw

Corl
©) @.@ .® @{ Asswmne thak every valewce eleche—

@ ® " 6‘.) - ® ‘@. Caels o Saw—a_ Pul-ew\-\d
@ ) @ @ ’ @ ’® V(?‘) :\/('curc_( F} *\/Ud(;)
K ‘o
V(7)) pedodic in Hu lato owerage pateh
Feser
\/(F) = V(F¢ E) val, electro3

/

Solue gd«ta'/,knjcr

Vval(F) Crom —e i (‘{jd-l2
J

all valewce eleckio—s



MQ"'L\G(}S V}O S‘LHJ}#_ pwne -elegl-mtf_sl’wl{g

L~ 'Peﬁmdxic. Pnk—"‘*ka’kf \V(7)

@ NQC\(I') FQQ eletkrou_ wo&kﬂa
& ’rrjwpg:ﬂ;:kj i

@ Nowedcad wisda kg

NUMLF\(.} V"\OJ-Q\S

.

Meklod Searc (o\r solubions &o Sclsdi—ger Q‘F'
e d
pof ove eleckro- - Per{oJ(q Pol‘em)n’@i V(%)

L (G, S =
o 9 HE) 2 VO = £ ¥P(F)

== l‘le pLP?-/tPS;"' etls 51262153/"‘
Fill stabes with N eleckrons

= 2
Fadpuloby =€ e %]

5=

— Se)' e v V(?—") =3 clhieck :Q V(F) (s

. Slﬂs«bl"ﬂ_
V) ~_{33/;3f>\—ezw—,ﬂ
A | .
Y
b2 Yo e | Mea )
Checl —
GMa\!\
q( aw)e_ HARTREE

DOV\L_



Blocl eleckions

pe(‘]()d;’( Fo{‘e\-ﬁ,'ﬂ\c_}\ U (F-" i )= U( F)

% w92, U :I\P: EY

l-___,_.

MNo ‘cw«scf (f‘t& decl‘muﬁ
\V
Rlac\ electrowns

(Ome _bleckrio- aPPro Xt wadr m\)

Block's Phesrem

A ’t:* -
Jgegy wih H==5¥ <N

awgd U(F) ?eﬁoé\ic (w the lath e

lias Solubiows O( the (‘ofw-m

ik
WnE(F) = UHE(F) e

bauo‘ lh-f\a\&)f

Hecre vz {,2/3_“ IS the \




Prood - Blocl's Neoree

Zk-: Sy
Superposiho= of e.‘sc“‘-‘,aks

»-6" =
U e r ;Feriorlig ?e.}m\,\‘ﬁi

k-7
e afe C"‘*Loaou“j ﬁ(n(“"‘-‘ﬁ 2~ A;F:F(f(wk‘ lé.
L7

pa( C‘LCL& hfh/\ C "S "_t?c_rol

,——-f—; Suw OF Cagﬁl{c“\ev_\s

A 72 . B B
( * Cli) fZUqC(E—-C?) = gc(k)\k _

- 5

C‘e"((&r&x e L{{.{ﬁ‘ﬁk\ - -)7_7_”_74—#——7_7_7{_7_ B =
- | (gﬁz,i)c;(g)arz%c(k-c?) = 0%
. 2
e

TWs e?_uck\-':g“ élianas Haat Ceic) a»\hj )cfcuots om k& -veckevs
d"Féeﬁ"\j 19«3 Fulwocd laktice vectors g

Q

2

Coukt. —



— . (k-G).r _ 6

W (F) = s c(l-G)e = del@)e }e‘
£ = =
G
| L7
au Cﬂjguj"a("ﬁ SN
Cﬂou—\ be Cowstruche] 0’8(4-‘( @t p(F)
uS'--na all re ‘Q_H’_ol
C(E) Fervas
o . wlleF E-R
((F+R)= S cli-g)e e
- € o= an
S
N g e 2
= {(®)
U (@)= £c/)
— - E\:-: ' '
—y \P‘:(r) = UE(F) & B)o(‘«& theace
- £ ke (Fe')
WiFie) - o U, (F+R ) =
;E'E -y - -E-E
s (ke '
=e ey m = e P
uf_\\./‘-—J
Wi(7)
'“IL walkiv T o, o S —_ - i;ﬁ |
Alteccative Lok YiFrR) = e Yery

O£ Blocu's theorew— /

M?: Assume /:uw( that  Wo(7) :((;)eff:
s =, DY e =, (LR k-® g
]
W, F)

e S ﬁ(\:ﬂ‘é): £c7)

‘E.

8



&

NP t‘?l"? W 17—
Ceunlrah eiqur-\Q : (.—-——— ._E) c(l) + 2— UC-— C(‘:‘G)) = €}
(e ! sl afk ) Chen 6_, )
el

Qesl"ai‘emevp(' OC Haie Sc{«r&“o‘u’mjcr ef?uq_{—{o\.. with VP"-F‘."J"C Fahu""‘vl

(€ wae defive g’ So that k= k’-l-E; is i Tigt Brillowin

Zo—g

'Fz — = B \ - =y k- -7 =
;(k—e) s) €Ch-§) + FUze(R-4-6)=0
épé‘?‘ G/ - - g e ———______
“_____i;z__ﬁ;_:z - --f"; B C(E—E' ) \
7 (8) -2 ) (b26) + 2 g £j ==

T S o e i

—

L Fuks Qichr:b'-a k I3 = e (5t B2

= e have  Separsled preblens Tl N frdepoadent

5¢ab Ve, e
?r \e L One fof eacl. value OF e Th Flee Tid g’%

EO‘CL‘ ?rab\eu-__ L'QS 5&‘&.’1‘{:5-.\5 -l—hqk Cowsig\‘ ch
PIQV‘(— wlave g COK‘&;'\;"\j wave VQCQ‘O(? l+z_;

OV\“j \:-—\ae.f.l-or; cowntained fo Hlw l.st B=. need
'(-c be Cauq?&ewecﬂ, Nao »reua S']’G"'QS ore. (ouﬂa\

wWith L oukside dhe fiv BT,

T lha eﬂua_l—{m—s abave has '\«\f—.‘“:k(j Mmu3 e?L|¢HQ‘S
for given -\: e iy BR (qH Aifferent C—})

= Soluhous With AC%@&J euergy E

lndex theese by the baud tit’( ,,H ' €%/€;>

—




Cfv]d-au\ i e e

- T

. (L-&)-F

_watce. (f{(;) = Z_C(&—G;)e
le

G

"“—'::'-> ‘hi 1S welb ei'jtv\\lﬂ-!hf- 1_10 wowew‘uw— o?em}mr

A

o= " B
(P(( \-f) e MQ((')

4 0z o .
P\’]Q(F): ’ﬁlkgi rUI((F)-f— @ '(—J't)-VU,‘(r)
K—/‘—v—_/ ‘_____F__,__.‘.._.L..__.,_,.;m._,__gi

LH.,(F) Qddtowal fodia

L}Jl( (?) "Ol- mau-«eu(“u“« ei‘j*euﬂ‘a,(-{

S

’{;\’\; l— 4 CQ,(‘?A ergt‘aj o emtfu——

_f—r —— e ————

]/‘Jb\‘j do wWe vieed to cowsidar ov\!.? 1:5} 6??

We \Wad kIJE(F)_—_ gc(,:_a?)e‘a"(v)'r

G L
S (k6 -C,).r E,
Y. _, (Fl= 2 c(i+g'-G) e 5
tc+6 = vee, latce
| - veekor

G
S B -
J LP___‘(F]"- WE(F) [5*1(2%—5“@ )
L(-f& S =




( \felecih) of PQ(HC\L = Qroup ve(ac\l—j o

wa-de_)

Grout \:t\o(l\-\)

Ve loct O Pecator 3,—_ E‘__'? _ e A - )
rle T minH)=E - ite
LA~
Appendix E =
0
.
g-rf—e— E\ec\jowﬂ A E;’t:ik'z -B_._EI - __E__\Z_,E u—:ﬂ(
2 e Le - 7 i
/le - - B B
Ly / =32 ke il
b o B ({f-me dep. J t le
| Scursdinger.) (T
§MI{U) (gfc_?_ F Q(th do—Lﬂ-\.\c-‘) ,—'.V._A_ﬂ g{:
Added Cuerqu - SE = Bu — (c o€
ne : - e POt = gf TS == ¢
7 e - By 3 )8
K (e E
D€ i
Bk SE = ;Z‘ 3 L - S QPP ) ek =S .,
s F Al
:;> SO — ﬁ —_— e
&¢ 7 de -

eiua_l-;n\-\ ﬁ( Mo(":uh_

Re? u:rcww}f :

1) e ll-de fined L
2) — o E,B



The ﬁ(ee. eleckron wave Guuc("to\ L(J(F): C - e:L;
Wb eMrc)‘j E= -f;\l}
2

—_—

LJ)A(F) Es U(ﬁ‘:)eil‘-r kg $ILEY = & mssh,
le L L

UL((F): UQ(F‘\‘Q)

But witlh  Block notakio- T io liwiked to T55tBR

Chose & Se ¥wak & is i

gy (-():(F):C-Q‘ e

Groweie? Th _7 >

(7o The voluwe of fha 1:3t BZ. T T

\/olu»(_ Per E"Fo’w\lr %T3 (4
N2 mebeof qts

=) Facu qunlh Aa_S l-/— -_-_M (evels
Spi- 1 -
F'“ % ﬁ 2N S(‘a,’l'ﬁS/ Eau—g(}



C

/

/&c;éina T,m_rlocﬂ( c ?aJ-Bu.HaJ

!

Eleckiouw waves ”Bfaﬁﬁ'scn-ﬂ'-’ ! at B? bouqJ“(j

CO\M?qu Laue Co-—\Jch b

b P - | - \l\.hk
k.(—)-aé? (—::BSCQ‘H‘C 3“‘9

fouces B2, boundary
Y

S*'fochs\' v flucuce own E(L) at B, Z. bouday,

U

(Bamaq <3QT_> at B,?,J:ouno’mﬁcq_

| 7 \H\ - '
Q\—/ Nz ( /64? BANDS’ [
>~ '

= B
\ s L ¥ = ,/ 2,3 .-
_T I
o a
l( +he Va[émce '8 ;5 oJe "___"'?> bamJ mm7 L&

Cq'[fcj fal- 125 r\LH( L:) )

DD — odd \\/;

\d/ le-) be (Solator

& but possible-

Metak )

——————— . R_EF

Fecwi Surface

E=¢(k)
= F
{\/

. " No {o-ujcr- SF’"'Q'"Q. = l(



Van Heve gingularities

Tlﬁﬂ. AQ\AS‘“"? o( S{-o_t.es oC .(.Iﬂg S‘Ljﬂ-:\.._ M’.Hﬁ rcﬁoé:& s\&l'.

9(6) = Zgn(e)

m
Vi
Leaud 1-dex
, As

[+ caw b Lawa- ()= — el R
& e STlhewd 3‘" lmz )%in\

Shfa)

COMSl’ﬁ.ml’

euerﬁvl Sul‘(at&_

(
gxf ﬁn(gF) — ‘;-nl-eo)taq oved Fe‘M: S'ugr‘(acg____ oF —;E-
e
Close 4o dhe Brillowin Rowe bouudary :
'F'V — 'E'g“ —> O _—-——-_> dtMS'lL‘j °( J'l'a.f'es ;w"(a’ra.a-\l
9 s diver
5es

y/

d?\lcrjeu\ta o( ij:\
dE

called Van Hove gfhj w‘ar:l‘b
e
9. (€) P N N

/\\ ch?itai 3"(6) \
hot Qwob‘n\\)




E‘(C C\:\\J( s 'S

J . L2t £ 4l
y Y F= 4 ot
4o i Redk L2
ou' % .h 'bk?. ¢ . .kZ a z ‘ F
(N
"Q"
DCFML -L = .{_ a_-‘-z-é'
wik ‘b\l ahl
EC‘QCHJQ wat$S VV\*
Free elections BQE ,;_\2
f“”'_" ——-[;z = :
g w* =~ = € o sk,
énuua.ﬁ(b VM*‘ = W*(L:)

e ————

Free eleckions Block eleckions

(guam\-uw— L
it e k : l<’ .
Hov&@-ﬂ* Lo r;p--.:t\\c_ ﬁk‘ -4: ";
2
P le?
Ene\rﬁj £ = %_i E” no Simple Eppressto—
- !
Velociby gtk _ L2 R
v~ 1 a'-(_ hlﬁ 2 2‘:
Mass M | _ f -aj—é
o S el
Wauccu"r W (7 [V iler ‘E -
: y o) & f N tle?
k V) e \[Jn h(r): U,,'h(r) e
= s Sieaple

(D) (" = B re
v )= (r+ R
o M, b ) Qx?rtsﬁim_



