Formelsamling for Statistisk fysik F7035T

Nagra beteckningar:

Temperaturen: T =kgT
Inre energin: U
Volymen: V
Antalet partiklar: N
Kemisk potential:  p

Mikrokanoniska ensemblen, (U, V, N givna).
Antalet mikrotillstand: g

Entropin: o =1In(g)
Sannolikheten for tillstandet s: Py =1/g

Kanoniska ensemblen, (7,V, N givna).

Partitions funktionen (tillstandsumman): Z =Y, e /"

Sannolikheten for tillstandet s: P,=e %77

Helmholtz fria energi: F=—-1In(%2)
F=U-710

Stor kanoniska ensemblen (Gibbs ensemblen), (7, V, i givna).

Partitions funktionen (tillstandsumman): 7 = Yy, e(nN—=¢)/T
Sannolikheten for tillstandet s: P, = eNr=slT /7
Gibbs fria energi: G=U-—710+pV

Den termodynamiska identiteten: 7do = dU — pudN + pdV

Mekaniskt arbete : aWw

Tillférd varme: dQ =71do=dU+dW
Specific varme: Cy=r1 (g{)v = (%—%V

Cp=17 (Calg)p

Carnot cykelns verkningsgrad:  n¢ = (
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Carnot kylskapets effektivitet:  vo = (
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T % (g—g)v N T = (g—g)v N T is independent 7 is independent
variable variable
p t=(Wun p=—(w),y Pp=—(5v),y pisindependent
variable
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g 0= (W)VN g=" (E)p,N
2 U= ()
Fermi—Dirac fordelningsfunktion:
/ (67 22 T) = m
Bose — Einstein fordelningsfunktion:
f(67 Hs 7_) = e(e—uﬁ
Plancks fordelningsfunktion:
<s§s> = e?iw/lT 1
Plancks stralningslag:
Uy = %eh"fjj—l
DOS (i 3D for elektroner):
3N (e %
D(e) % 26() - %(%) Ve



Den Ideala gasen:

nQ = (2%7;2)2

po = tln(n/ng)

A = e =n/ng

F = Nt[ln(n/ng)—1]
pV = Nt

U = %7’

o = Nln(ng/n)+3]

Massverkans lag: Hjn]’ﬁ = K(1) = Hjngje—Vij(int)/T

. B .dp _ L
Clausius — Clapeyron: ;2 = —%-

van der Waals: (p + N?a/V?)(V — Nb) = Nt
Blandnings entropi: o)y = —N|[(1 — z)In(1 — z) + z In(z)]

3 2
Maxwells hastighets fordelning: P(v) = 4 (2L)2 v?e M0 /27
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Fri medelvaglangd: [ =

Fick’s lag: J, =—-DVn ;D = zcl

1
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Boltzmanns transport ekvation: Of /0t +v -V, f 4+ a-V,f = (0f/0t)cou




Stirlings formel:

L (L
n! ~ V2rn n" e "t tO0Gz)

In(n!) ~ ~In(27) + (n + ;) In(n) — n + — + 0(;2)
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In(n!) ~ nln(n) —n

Nagra integraler:

/OOO dz ‘/51 ~ 1.3061/7
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00 X (A
d = — ~0.8224
J, de s = 5~ 0.82246703

o0 X 3 5
/0 do——— = TV/((5) ~ 17832032

|7 de—— = 2¢(3) ~ 2.4041

00 e T
/O dz = 1z ~ 6.4939304




