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FORMLER ETC
e Partikkel i boks

V(z)=0 for 0<z< L, V(r)=o00 ellers

2 . nmx n?m’h?
wn(x):\/;smT , E,= oIz n=123,...

e Endimensjonal harmonisk oscillator

<_h_8_2+ mw>¢n<> ho(n+D6a(@) (Do) = b

(o \YE L e oz
wn(x) - < 7Th> ompl € Hn(?/)a Yy = Wa
H(](y) = 17 H1<y) = 2y7 H2<y) = 4y2 - 27 H3(y) = 8y3 - 12y7 B
Pion() = tha(—2) = (=1)"n ().

e Laplace-operatoren og dreieimpulsoperatorer i kulekoordinater
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. o2 5, 1 o - h 0
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e Vinkelfunksjoner
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{Iﬁ }nm:{hl(Hl)}lflm, 1=0,1,2,... m=0+1,42 . +
L, hm
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/ dgb/ COSQ l/ 1 Llm — 51/157” m,

Y :L Yio = —cos@- Yig = isin@eiw'
00 \/ZE’ 10 = 1+1 = F . ;
Y, :\/izz—(y&fl_yﬂ) Y, :\/iy:L(YnﬂLYlfl)'
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5 15 ‘ 15 ;
Yoo = (3cos? 6 — 1); Ya41 = Fy/ o— sinf cosd e™?; Youo =)o sin?  e=%¢
’ 8 ’ 32m

167r
PYim = (—1)'Yipn.
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e Energiegenfunksjoner og radialligning, kulesymmetrisk potensial V (r)

0(r.0,6) = " vi, 0,0

n? d? R+ 1)
_%W_'_‘/elff('r) u(r) = Eu(r), Vig(r) EV(T)+W u(0) = 0.
e Energiegenverdier og -egenfunksjoner, hydrogenatomet, V (r) = —e?/(4mweqr)
E E, 1.2 2
n=— 5 = ) Ey=—3 eC s
nz  (I+1+mn,)? ! 2@ M€
wnlm = Rnl(T)YZm<97 (b)u
2 1 r 1 r
Rig = —= e "/; R :7<1——> e~ T/2a0. Ry = ———— — ¢ /%0,

10 GS/Q 20 \/Ealg/Q 2(10 21 2\/@@3/2 ao

e Noen konstanter

B Arreoh?
- 2

ag ~0.529-10"" m (Bohr-radien);

mee
e? 1
o= ~
dmeghe  137.0360

2
1.2 2 h

S0 mec” =

(finstrukturkonstanten);

5 ~ 13.6 eV (Rydberg-energien).

2meag

me~911-10% kg  hA=h/2r ~1.05-107**Js  e~160-10""C  u=~1.66-10""" kg
my~m, ~1.67-107" kg  kp~138-100%2J/K ¢~3.00-10°m/s 1A =0.1nm

1/4meg ~ 9 - 10° Nm?/C? mec® ~ 511 keV mp02 ~ m,c? ~ 939 MeV

e Noen formler

sinag = (eia . eiia)/Qi 7 cos q = (eia + eiia)/Q;

tany = =tan(y + nm), n=0,+£1---;

cot y

1 sinhy

sinhy = 1(e¥ — e7¥); coshy = 1(e¥ +e7Y); tanhy = cothy  coshy’

d d
cosh?y — sinh? y = 1; T sinh y = cosh y; Tu coshy = sinhy.
Yy Yy

ly < 1=exp(y) ~1+y
|21+ 22| = |21]? + |22]* + 2Re(z] 22)
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e Et par integraler:

/ sin Nwsin® vdr = 4/(4N — N®) ; N=1,3,5...
0

/OO r? exp(—2?)dr = /7/2

e de Broglie:
A=h/p, v=E/h

e Schrodingerligningen:
ov

h— = HU
"ot
e Tidsuavhengig Schrodingerligning: .
Hy = Ev
e Impulsoperator:
h 0o h
A:v = T3 p = —,V ’ — p
Pe=Zg- s D=2 f(p) = f(p)
e Kinetisk energi:
P2
K=-—
2m
e Dreieimpuls:
L=rxp
e Heisenbergs uskarphetsprinsipp:
AzxAp > h/2

AAAB > % [(iA, B])|

e Kommutator:
e Stasjoneer tilstand:

e Forventningsverdier:
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Bglgepakke: A
W, t) =3 cjnpy(x)e” "

¢ = /@D;(:p)\ll(x,O)dx

Grensebetingelser:
¥ (x) kontinuerlig overalt, di/dz diskontinuerlig ved oo sprang i V(x)

j=Re l‘l’* <ig> \If]
mi 0x

Sannsynlighetsstrgm:

Usikkerhet (standardavvik):

Ehrenfests teorem: J )
_\p)
dt<r> m

Relativistisk energi (K er kinetisk energi):
E? =p*? +m?* ;. E=K+md

Prefikser:
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=10 p=10"120=10"2 p=10"% m = 1073, k = 103, M = 105, G = 10, T = 10"

Kulekoordinater: z = rcosf, x = rsinf cos ¢, y = rsinfsin ¢



