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Zonenschemata (fur V=0)
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Recap

Nearly free electron model

Single electron eneray state
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Where do the bands E% and E%_ﬁ cross?

PK W) = R'= K+ & -2R6
2 Z”l ( ‘]Tmmloer &{{M&\m wndition! )

2ee=c” |

= l&mmt(wn‘oou’c pofeutnal kas sts ohran,
2

|

otks a the zane bovndades g
£ th nhs, . bawd opens mmein 0 3G
4 arefff\ %e/fﬁe_dzﬁm?w@\ MﬁR\F\
N e
Aane JQPMVS te Foin"s

ot which &2 ¥ 2.2



Bandliicke
3. Band
Bandliicke
2. Band
Bandliicke
1. Band

Elektrohen

k (n/a)



k

0
fernoducc - zone schemé

Reduceotoaone 6(1"?em@

0,
k

big
!
z2one sdheme

—lp
k
E
E
0

vrended

1\




€
Why a gap? !‘M&

;Lere e~ Wﬁj IS dﬂﬂeneml'e at 2B = Sdar q solohon s %uper]aa%\%o\

OJ' <2 WAves
%(,r): Cq,—Gq em(qr-ea)F
' (F) = Cq-e o v(4- @7

?mbaki&'[a dtwmfy {wudcim«s g}the 2 wPerinosad UWAWeS |

| \{Q(?)lt I AGET A 2 Yo ‘a‘iwfﬁlb o= Caop=
| GEf= - = 2l (12 ws(6:-G)F )
- —_— ——  —

b{mmb.'y wave



@ = 2(c? (14 w@d(G-&) 7 1)

p, probability density

- 2 — Traveling wave
N\ ” b

l——a—

1D G- =nll
aC

Vi teuds to wreubrate o- Fnobo.!m(»{y dm&‘tsib cose 4o ionic cores (lower €)
y. - conceutrates if pefween ionic cores



the ns nes d the nearl
fv&klf) e modd g fas iﬂ y,

o

E

\

ﬂauemloer each band 4

the Prilleuwin &one @n N

anN elecbrons

ﬂ'FrJ;ﬁ+iwe ne. v One ijéAOkQ

k

ladn

T

Second
allowed

band D | __
Forbidden band o e L

First
allowed
band

A from 2.6 . BCK\ i ol +o,free e~
(.e. chuigfy~swc»1 relatknorme&wqacs



1 b sh them boged. en how
Metals and Insulators = mo;t Fﬁ:j\n

I
elecnc wurgm{- no arrrent ]aows

,[Lew.s wnder B Insulator/

Metal Semimetal

oK Paf’ria@ “"."@L semiconductor
. band E !
E ) M
___'_\v C \ |
_______ Er ———'q,v— = E
eﬂm\f&k/
0 x/a k 0 a ; 0 /a k
E AE s E
~

> D(E)




Alkali metals

Alkali metals
(body-centered cubic)
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