wave equation Damped oscillator model
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Simple telescope

Compound lens
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Ray tracing
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Imaging by thin lens

Si SoSi
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Furior optics
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Fourier integral
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Polarization Multiple sources
— — . N N-1 2
. Ex(zz, t) = Eox cos(t + &) E,(z,t) = Egy cos(T + §,) . (or—atron Sm(7 ) r=r+——a ¢ =—dsin6
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S~ =7 g Interference in thin films

0x 0
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E = [Egee'®9% + Eyye 09 g]eieeD — [Eu| [Eope® 2n,d cos 6, = mi, 4o _my d=(2m+ 1)ﬂ
= B eilkz-wt) E, = |~ |E. eiox 2n, 2 4n,
0 y 0y. oy If equal amount of light is reflected on both sides of % = % S, = \/n_s
Transformation of polarization Ex) _ ( cos®f  sinf cos 9) (Ex) the film et Tt
E', sinfcosf  sin?@ E, ..
Newton'’s rings
Jones vector (on) _ (|on|ez:¢x) =< |Eoul > (on) _ 1 ( [Eoul ) Minimum (Dark) Maxima (Bright)
Eoy |Eoy|e®> |Eoye®® Eoy ,ng +E2, |Eoye®® R
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= A N \ = M n
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So = (EZ) + (EZ,) S, = (EZ,) — (EZ,) S, = 2(EgyEqy cos 8) 7~
S3 = 2(EgxEqy sin §) 52 = 5% + §2 + §2 (for § time independent) _ |mA,R
Degree of polarization /512 T 522 T S__% i p_2 Pm = —nz
TS —
Michelson interferometer
Total phase difference Circular symmetric (§ = 2mm)
Interference 21 2d Normal incidence 2d
Muwoporteonees | — — == — — 6=/1—.2dcoset =TC059r m=A—
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— 2 . = — max = —
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Young’s Experiment
Fabri-Perot (multi reflection)
Maxima Two adjacent maxima S=k _ 2mxh ———————— 5 ——
8 = 2mm v o_x AD =k(rp =) = 1D E, = Eje'(k7-o0 _E;(1—r“cosé +ir”sind)
— X1 = — — — e t— ) 4
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. E} E} High-reflecting films
It:Et'Et=1—2r2c056+r4= N2 2. 20 C L . . A
(1-72)? +4r?sin’ > Alternate layers of high index n,, and low n; with thickness d = —
_ 2 4np,
Até =2mm Ef _ Lnax n "
It = Ipax = 77— Iy = P 5 - For 2N layers (films)
a-r? 1+7r225in2— n
AtS = (2m + o E2 1-r? 2 M= n o BT 2
D t = Imin = g 2y2 0 _Tl_h [(—n—) 0 ] (_h) —ng
M, =M" = ! n
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o 1T\ @)
np —_— + ns
Visibility _Ipax = Imin _ 272 Contrast e 4r? ny
) VT et by L+ (F) T (1 —r9)?
1 Diffraction
Lnax 1+FSmZg r=1y+ysinf u :Jeikrds
; 1 P
Maximum trans Atl = %
5 pl 1 i Single and double slits
7= mm 2n,d cos 6, = % 61 =2sin! T Half “ﬁd;l; @) & T a - o - 5
? F v= a =—bsinf f =k=sin@ €' =alCe™™ = 2_ sin
. A 2 - |u17| —'m ﬁ
Resolving power STy Snp
7 o wd wd T Single slit w, = C'—= Double slits u, = C'—Lcosa
4] Aw 2 o minima maxima Minima Maxima
Maxima, at (6 = 2mm) (w—d = mrm) RB = mF T
’ I B =mn ﬂ:o mn =—=bsinf | x =_m/1D _ZAD
ap ’ b [Ty
Multilayer T asing = m tanf =B | #of fringes under central max
For 3 regions ng,Nq, N3 4 mAD ] 2AD w
- e e e e o =g | widtheenrat = =5 vtk
B\ Ligsing,  coss, ) 2 By = ;—an cos 8, Multi slits (diffraction grating)
_ ., sinBsinNa ,, (sinBsinNa\? I,: intensity from one slit
. . For multi periodic layers - - Y=Y T sine | =N 10( 7 sina )
—l N .
(Hll) = MM, ..M, (H’::) M = MM, ..M, = (—illlfllvl Mzzlz) Maxima | @ =mm | mA=bsin6 | Resolving power: RB = A’l_/l = Nm
Reflectivity . (BoM11 — BsM33) — i(BoBsM12 — My4) R=rr" Circular aperture
R (BoMyq + BsM5) — i(BofsMyz + May) iereJ1(D) JACNS p = kRsiné
Transitivity | _ 2B T = tt* Up = Ce™o2—— I=1, (2 >
T ~ (BoMyq + BsMy,) — i My, + M
: : : (BO 11 BS 22) (Boﬁs 12 21) A|ryd|sk . 1221 D — 2R
Anti-reflecting film sinf = — = ]
For normal incidence
6 =kd (ng —n?)? isind
€o R=—5 "1 cos§  —
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STUDENTS-HUB.com Uploaded By: Jibreel Bornat



STUDENTS-HUB.com Uploaded By: Jibreel Bornat



