USEFUL EQUATIONS

Physical constants Waves
speed of light c 2.998x108 m/s Symbol Name SI units
Planck constant h 6.626 x 107347 s k Wave number m~!
4135x 107 evs A Wavelength m
h 1.054 x 10734 ] s w Angular frequency  rad/s
0.658 x 10712 eVs ¢ Phase radians
electron volt eV  1.602x107177 T Period s
electron charge e 1.602 x 10719 C f Frequency 571
Bohr radius ap  0.05292 nm I Intensity W/m?
electron mass  m, 9.109x1073'kg 4 Amplitude W/m?2
0.511 MeV/c?
proton mass m, 1.673 x107%7 kg f=w/2n=1/T
938.3 MeV/c? k= 21/A
neutron mass  m, 1.675x 107%"kg AP
939.6 MeV/c? Lyyg = -
hydrogen mass my 1.674 x 1077 kg 2
Trigonometric identities Intensity of superposition of two waves
of equal magnitude
- kry + ¢ —kry—¢
+ 1t P1—-Kk =@
cosa+cosﬁ:2cos(a2ﬁ)cos(a2ﬁ) Liotar = 2A% cos’ 5
cos’a +sina =1
A?+B*+24Bcos¢p=C>  Diffraction
Complex numbers asin 6 = A
DsinOy =1.221
i=vV-1
e'? = cos(0) +1isin(0) Photons
zZ=Xx+1y
Z'=x—iy p=hk=h/A

|z|2:zz*:x2+y2 E=hf =hw



Wave functions

p(x,t) =W(x, t)¥P*(x,1)
b
Pla<x<b)= J p(x,t)dx

a

joo p(x,t)dx =1

—00

Measurement rule

\I’ = a‘I’l + b\yz
P

P(l) = ——

W= e op

Quantum matter
Wave function of momentum p

W(x) = Ae'™*
p =hk

Heisenberg Uncertainty Principle

AxAp > h/2

USEFUL EQUATIONS

Schrodinger equation

h? d?W(x)
2m  dx?

Infinite square well eigenstates

+ U(x)W(x) = E¥(x)

W, (x) = %sin("Lﬂ) if0<x<L
! 0 otherwise,
72112102
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Harmonic oscillator

Ground state
2

Yy(x) = Ae™
1
a = ﬁ\/mk
2
p e _h o
m 2m

Spectrum

1
E, :(n+5)hw,n:0,1,2,...

Time dependent Schrodinger
equation

IV (x,t) I PPW(x1)
at  2m  Ix?

Time dependence of energy eigenstates

ih

+U(x)W(x,t)

W(x,t) = et (x)
E, = hw,

Double wells

AE = Ce < VmVL



