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Qjcﬁv CF*HC *EEI ‘]SJC"C()
pefine = [obv g7y, ]‘wjd‘vcbj”‘wh
then we get %@(@M 14> =E£ 5,
ZGUhy ~FS) =

gSo the @7Ma7‘;im C0w7'7€ tuned (NAD
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(om’;we 3) ord (é) , 9(/5,’)—1— 9(/5;) - e(R+ ?;) i§ 5ﬂ:5_f;eol_
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P}

YO (R)

A > 3 e
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where K belwt\gs +o 16 -B2.

Yeft!)
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when B i§ autside the st B, the eijewfuctim Can fe wyittevn
(v Blvdv-form with lé inSide the —fwﬂ- £.2.

Wr) - ey"' ey&'”r nwhere Ic E‘l’b)n the eneﬁj is .

HE) = Mﬁiﬁaz_

Then we moy —f wd the enerqy of thoe k£, which con be twnflerteot
to T X .M in 15t B2 -
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mlooll k6t B2 Feor B = R (B)g m(—
o, Bl B4 B B e Fa 1»( w %
My Erzeh, Bxc ~)’ B)]=5¢ . Bm=
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Ard Sketch out the tord along the Fath, Tox->Y-T :
The numbey lokeled inthe Plot 1§ 1.

Empty lattice approximation for a 2-D square lattice




Then , let'’s pick 2 Places mayked with cvog,’.ﬁs

() Five {;ejha with the ecsiey one , paint @, wwef/;dy-di;ﬂ +o two €, |
ohe s (%”, °), He vHer (—%—,o) ,‘ﬂt’j have. the Same E ,which 1§ 3
They ave +¥ensluted !77 & . Gy +o)( Z,0), reffewivel\/ .

(i) For point @), there are fouy £, felosivg to 2d p2. ,-H»e/ bone the
are orogy E=44, ey ove (-3,0),(0-%) (%0 (2 )

tronSlected bj % ,53)67}, 37'.4) +o T(0,9) yegfew/uety.

y K T R . 3
i) For ot they ae G- ) (% 2% ).& %)L %

- - = )
+yons lated {77’ E?;, b , b, l7>y (-%113%”) 0 X (Z9) re;fettwelf

Figure Sources:

Ref (1) B.Z. of the 2D square lattice
https://demonstrations.wolfram.com/2DBrillouinZones/
(Ref 2) Band structure of the 2D square lattice

http://lampx.tugraz.at/~hadley/ss1/empty/disp2dsquare.html?
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hon;iwj Hfevim(

_ Yo —YEa Wea ke

W)= Cotom ok T € Fa) T € P * e Flw)#ﬂw?(—w)
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yca ) wica ke )
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T Cotom —ol =2t (oSl — vty lo§a
when sketchivg the bund ond-findivg the band Widkth , theve ore 2 ges.

cose | when ti 34ty
Emox = Satom ~ 0k t2t) 2 (the adge of 1t h2 )
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ase 2 I/Vl'\@lf\, + C q"tb;
Bmos = Loctom ~K + th Sty (within 15t 82)
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Remark: This is a general result. Here we use a complicated band structure to
show the general result.
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2.5 Since |3y 15 not @ jyound Stute of H. and 136 1s not

a growd steete 07’— H' we wrHe .
Hz [tV+ Uet-e|

H =T+V + Uel-el
g“!éd on Variat| el ?ﬁn cip/e/:
Eﬁsf<%5 ‘T‘l'V+ L/Elell %5) < <*}:,:5 |T+V+ UMAI %5) )
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Bom ) B < (Bag| vy ) = By + | TV W2 I 87 9
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Los + Eo < By Eog
Thus , the ex-ternal potential V?) T8 clnely veloted tv tine

Fart(de density h7) .



