Constants (integrals may also be given as needed)
¢ =2.998 x 108 m/s
h=6.626x1073*Js
kp = 1.381 x 10723 J/K
N, =6.022 x 10%
Metectron = 9-109 x 1073" kg
e=1.602x10"°C
€y = 8.854 x 10712 C¥N-m?
Uo = 41 x 1077 T-m/A
o =5.670 x 1078 W/m2.K*
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Two Interfaces
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Multilayers
toz = 1/ayy
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B; = kjtjcos 6;

p-polar:
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Crystals
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Uniaxial:
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p-polar, optic axis L to surface:
Ne sin 6,
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Polarization

General Jones vector, standard form: ( B‘:w)

RCP: (ei(_lgog))

LeP: £ (,icdonn)

Angle of elliptical: a = %tam‘1 (
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Fourier, Delta, Convolution

f(@) = 5= 7, f®etdt
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Linear dispersion
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Quadratic dispersion
k =k, +vi(w—w0) + a(w — wy)?
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Gaussian wavepacket, through thickness z:
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Michelson, Temporal Coherence
Single w: Iz (7) = 21,(1 + cos wt)
Band of w’s:
£ = f_il(w)dw
Y@ =), 1@ dw

Sig(t) ~ 2¢(1 + Re y(7))

)

V(7) = visibility = |y(z)|

.= [ ly@2dr

FT (Sig(7)) ~ 2gy6(w) + I(w) + [(—w)
Young, Spatial Coherence

Pt source: Isgreen = 215 (1 + cos (l%h))

Extended source:
e= [, 101dy
y(h) = e MM [T 10y )e kY /Rdy!
Iscreen = 2<Ioneslit>(1 + Re ]/(h))
V(R) = visibility = |y (R)|
he = % ly(W)2dh
Rays: VR(r) = n(r)s(r)
ABCD Matrices

Translation: ((1) ‘f)

. 1 0
Flat surface refraction: (0 )
ny/n,

Curved surface refraction:

1 0
<% (ny/np — 1) nl/n2>

R = + for convex, — for concave
. . . (1 0
Spherical mirror/thin lens: (—1/f 1)

fiens = ((n2/ny = D(1/Ry — 1/R)) ™,
R = + for convex surface, — for concave
fmirror = R/2; R =+ for concave
pr=(1-D)/C, p,=1-4)/C, f=-1/C
Cavity stability: -1 <=2 <1
Diffraction formulas
Helmholtz Eq.: V2E(r) = —k2E(r)
ieikzgik(x?+y?)/2z

Fresnel: E(x,y,z) = — —

ffaper E(x, yr' O)eik(x’2+y’2)/ZZe—ik(xx’+yy’)/zdxldyl
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Fraunhofer: E(x,y,z) = — =

[ e EGE ', 0)e G490 20 dy
More Fourier Transforms
Comb function (N deltas): FT =

1 sinNwty/2
V2m sinwty/2

i it: =L gsi
Single slit: FT = =4 sinc(k,a/2)

Rectangle: FT = iab sinc(k,a/2) sinc(kyb/Z)

2 2]4(kpa 2z,
Top hat: FT = % % = a? jinc(k,a)
A= oar = A
Spectrometer: A = — AL = o
1.224

Rayleigh: 6, = >
Gaussian Beams

E(x,y,z) = Eo%exp (—‘Z—ZZ) X
exp (ikz + % —itan™?! (i))

kwg 28 72
Zo=—"R=z+2, w=w, [1+5
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Plank Blackbody Formulas:
h
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U= e
2 kg
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15 h3¢c2
_ smhf3/ct
Pr= exp(hf/kpT)—1
_ 8mhc /A5
PA= o the AR T—1
p(hc/AkpT)—-1
0.00290
Anax = m - K
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