P214 Formula Sheet: Prelim 111

Complex numbers
e = cos(z) + isin(z)

AP = A2+ A2 =A"A
A-B|=4]-|B
|A/B| = |Al/|B|
Basic wave relationships
f=1T k=1/A
w=2nf k=2nk
w=2r/T k=2m/\
c=\ c=w/k
Wave physics
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Wave equation and solutions
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y(x,t) = f(x —ct) + g(x + ct)

flo —vit) + 252 f (= (2 + uit))

yo(z > 0,1) ZfTZlZQf (g_;(x _ Uﬂ)) } (refl/trans)

yi1(x < 0,1)

Quantum—Classical Correspondence

] Quantum Quantity | Relationship \ Newtonian Quantity |

Wavelength )\hk: f/;) Momentum
Frequency Vh: :E/Eh Energy

Heisenberg Uncertainty Principle
AxAp > h/2

Schrodinger equation and solutions
()

C2m da?

+V(z)p(z) = Ey(x)

P(x) = Aeth(@=0) 4 Bemik@=a) | =\ [20(F V) (classically allowed)
Y(x) = Ale=@=a) 4 Blealz=a) o = ,/%(V - F), (classically forbidden)

Geometric Series
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Intensity: 1(0) = I

Interference

Multiple Narrow Slit Interference

sin?(NkAR/2)

SiHQ(kAR/Q) where AR =dsinf, N = # of slits

d
Minima: AD/(27) = —sinf = ' where n= +1,£2,.. ., £(N =1),£(N +1),...

A N

d
Principal Maxima: AD/(27) = X sinf =n where n=0,+1,£2,...

Lessor maxima: A®/(27) = %sin@ =4
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Finite Slit Diffraction

sin?(kAr/2)
° (kAr/2)2
A¢/(2m) = %sin@ =m where m==+1,42,...

1(0) =

where Ar = asin6

=0 or Aqﬁ/(?w)z%smé’::ﬁ:(m—klﬂ) where m=1,2,...,.N—2 N+1,...

Multiple Finite Slit Diffraction

Itensity: (0 = (Iosinz(kAr/2)> <sin2(NkAR/2)>

(kAr/2)2 sin?(EAR/2)

Physical Constants

| Quantity | Symbol | Value |

Atomic mass unit amu 1.66 x 10~2" kg
Electronic Mass Me 1 x 103 kg
Electronic Charge e 1.6 x1079C=16x10"1J/V
Permitivity of Free Space €0 8.9 x 1072 C?/(N - m?)
Permeability of Free Space Lo 41 x 10~ "Ns?/C?
Planck’s Constant h 6.6 x 10734 Js

h 1x1073*Js
Speed of Light c 3 x 10°m/s
Electron Volt eV 1.6 x107197J
Angstrom A 10719m

where n=1,2,.... N -2 N+1,N+2,...



