“§: boals v.S. bands
/ _A/'\ atomic orbidelS 1S 25. 2p, -
Paulvog g @?s ?.S in the bttice, obitals from ol:-ﬁlavenx-
atoms overlap Such elechins com

S‘to\nx fo‘ilwh'ﬂ( that
hop .
bonels —— plae wave basis wwrhs better for weak perivolical (attice
bomels — ctaU potertiol , — Suitable Por insulator, o metal [ insulils
KCPU"’Ri,) #M.‘ﬁdn
O T T ke e ety
a D
- 72: Ofomic ovbits PU-Ri) is--- N
Fw= T e g B,
Ri
2 - 5 2
H= -8 T Ve = -2, vir-ry + aV(T-R)
m 4 w—
AR; o R g2 B,
Hw= Z €75 (Huw +av ) $3-R) = & Z ¢
‘ + 7 B avgdr-R)
1 D. - Ry
- 8k) T R ¢ (F-R; )
R; 'LR' ¢b;) ; )
: TER aVQ) -K;
> (ew-8) % N S L
- M 5 ¢#R fd, ¢U,p).)4vu)¢cr-n;)




Cil?ﬁ' Ry - Ri-R; ®

ek)-8) e o8 7 ydr Forrpur-R)=e wh; Zfdv ‘“ av(@P-R
R ei‘ha ¢*cr)- -7 s
$(r-R)
> (8hk)-8) [ | + Z o((R) e"kk] = fdr ¢(r)4¥(r R) 4’5‘?"3)
Zex
-Ze‘” fdr FOHR) Avcr>¢¢r) L
FFR) av(ryLr) S
5 aheg - (0 §G "yaVid) Gur) + mf ) avny
I+ Z\ e k' X-M ¢(r+k)4>(/r)
/\/\

assume jd" ¢*(.?"?i) CP(-;)._. 0, (voa smal{

——

¥+
2 8k)= & +fd, AVOr)“PUr’lz 4 Z e fd,da(?m)AV(x)({Ju
N——/ \/\/‘“_/

7 sh:ﬁ dua & other ss _71RY < hepping Wl

P

JR)= j‘dn u+rz) aviry ¢
reR = (ar GFR-R) ovi 60 = (ar R aveH ger)

= ¥R if Irwer sion sjmmtd

[
2 ek )= & - F - Zﬁjmsz-.&? T(E)
k *0




———

. = XCR-P
H= - & ‘('t)' C:C- ‘ J X(&—%)
% J
L 5 o
G = 2e"
S5 1
_i1k-B ik 4
5> Y= 2T ze" e G G
H T -ég-k 4
—ilb -4 ii'-(k--q
| e«.(h k)-R SR e
W 2 %
Y
. [ {“*,‘B
A + -ilh-kR)-R
_ RZ C{.Q'(Z ) ,) ge t®):
4 1
= ﬁ' c?md G(Ck z € /ﬂﬁ\)
_ Z @ e
21}! ( ] ) Ch(n
> 8lry=-Z (@R — “Z(Mw
2 nn 3= X Y.2
Cubic (atfice
« Wannier um/efmd‘tm
S -:a, Vba Cluse‘f"
g L 7 e P i vkt fuc
1 ArN- G'Bi‘

discreste  [owrior 5“"]&"’“‘ ’

(q.or | %U’?))‘CB
U’l’ﬂw




§ On‘lwaum\l P.M-wwe (OPW) @

c.é;":?/\-—/\—
Lordu e ivmic Potut:ai (s very S'LMP.
elecliven
we neesl & use a bt»—:{f plane basis beoatse
e fon VB has oot op high momertum CTPTEE
a andl ?3&“)&”‘

Hf we do so, Garéaindy we can get all the speclr
which incluwle the core eloctms, Bwt we ave not wloestest ¢h
cove. eloctimms, Which ore Locali 2ol , TAeawterW boads O

very doloonlizesl, we dmit noed S0 mnch Camponent.

: - - iz'? b cu)
" ‘ 4’&- ) ) %fc ‘LP;\ wcwefuctivn
~ dasign £ be core e o3
deton mined 2P':U.) «Je 1 ‘l[[‘(r‘ W
Ri
onel requwe
Ly

c
Id‘" 4’:")4’,‘ Ur)=0 = | = —[M 1[::*(:) 2'i
using this bacis of Gy the malrix elomert

| V,(G'G')=f¢:+@(k) Yo CP&_W(” dr  odlecays mach faster
tan V(G-G')

B £ PSEM'AO— roﬁid_
cnside the exact wefudim 1}2(?), which aat'.sf;es




Hy = en ¥ ®

T e weite the plone wave part Qs 95&0-)
*
Y= G - (@ fd»'w}fu’, %“,)] Yo 3 far o0 =0
5 Hfw= Hew-Z( fu’zf;&',c;kw,) H ¥ o)
‘)'c' -, c

= & (‘f’{y) -Z fdr'zk‘wcphw) 1{2(;)]

H '*:Or) = 82 1[;;"
S H Q) + 3 CEE )Ud,,' ] B

_ - *
=& ¢, pseuclo - pitential
defir VE g1e % “’ﬁ'ﬂﬁ{gw $w gy ¥, o)

ro-tool aporstar / Q‘f’ by
S (4 Rp) = T b [ Yo [ P
% @& | [ AR

‘~¢MWw@wmmm%mw&






