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Formelsamling vid tentamen i fasta tillstandets fysik, F3-2003

1. Struktur och diffraktion
Gitter R = ma+nb +pc
Bas rj=xja+yjb+zjc
Cellvolym Ja-bxc]|
Rec.gitttret Gpk| = hA+kB+IC

bxc D RS axb

A =2xn : ;
axoxc a xoxc a>bxc
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Ghki™ (hkl);  dhk =

hkl

Diff. villkor : Dk = Ghkl ; k>G,,, = %Gﬁk, ; 2f,SnQ, = A

Basens strukturfaktor : S = §;fjexp(-iDk-rj)
2. Vibrationer, termiska egenskaper

ﬁ :1/(ehm/kT _ 1)
N, = V/8x for 3D

6NJ'|32V 3

Debye (3D) : Cv fonon = 234NK(T/Q)3 for T << Q; W3max = v Vo

Termisk ledningsformaga K = %Cvl

3. Elektronstruktur, elektriska och optiska egenskaper

Elektrongasen (3D) : D (E) %iﬁ_l’;'l(js/z\/g
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Rorelse i falt;

dk 1.
F=h— =qE+qvxB; v==N,E
ot q xB; v - N k)

M = hzlc?z—klf
Optiska frekvenser:
ioE
NxH =J =i 9E
1% ot
S = -iwe dar e = erey = (e1tien) ey

ochs =s1 +is»?
er = N2 = (n+ik)?

Ra = [(n-1)2+k2]/[(n+1)%+k?]
Wp? = ne2/egm
Halvledare:

m= |v]/E=et/m

Kh=-Ke; dn=1lel, Vh=Ve; mp=-me

Eg =2Ug =25*Vg

Eq = e*me/2(4pecerf)? ; ag = 4pereoh 2/mee?

KT 6™
n =270
€ onh” 9

anh kT03/2
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S = nemy+peny,

p=2

:} thz B nMeZ
e (pu, + nu,)*
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exp[(u - E)/KT] =noexp[(u- EJKT]

ex- wkT] = pexp[- wkT]
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Vid rumstemperatur och med mg = mp=m &r Ng = pPg = 2.5:1025m-3

Vid rumstemperatur ~ np = 2.1-1031 m-6 for Si

np = 2.9:1038 m6 for Ge

np = 6.6:1024 m for GaAs
Endast donatorer: n=Ng"+p
Donatorer och 1&gt T (KT < Eq) : n » (NngNg)1/2exp(-Eq/2KT)
Dielektrika: Ejok =E + P/3 &5

P=Np ;p=aEk

Magnetism
B = mmH = mp(1+c)H = my(H+M)
mg=e#n/2m =0.927-10-23 Am?2

El. gasen Cpara = mB2myN(EF)/V

param. salt:

N(WB)ZMO o
=208 Yo g g = g /3(3+ 1
VAR G

+J(J+1)+ S(S+2)0L(L+.

ochg =1
g 200+1)

3d-seriens joner: p=2,/S(S+1)



