EEAE MTL cefevence sneet.

LECVWRE L ‘ Newbon: light ica packide,
Hugaen: \ight 5 & oy

wave, functions | Eingain ¢ light is BOTH

£(%t)

- waves do vot e 4o | e pervodit
- woves do PO0T e, $o e sivusoida\

Toveilivgwaves @ 4 orguweut R o vravey wove
mMUSE foWlow 4ne forwma QX ] bf wiwy velotity

Ahoke : speed = |2 [i a%bmm n=? x4
‘-’““" £ a &b have dee. :o?ws—’a-?;d‘:-

|

Hvy vis Drindole i ewry pavit on . wavetvont can
‘ve tveuted 0s a Podvt “Sourte for secondary

Lectove O | 3 ways light cew dvave | = © trougia

s

D Wvorni sowe wiediom @Mmﬁm

Fermuk's [theovem: light fvows poivt A » B will aways
SRR e, SNORTEST | OPL.-

- S'
Towsrt fiwe = *§""* ‘5’ 5% = & Inisi= OP-;—.
Svd\s ww N $iubi = N25inB32 | #prook via lihjuo-d
AL B

£

—= U““Uf\ F\“Q\U nsmbe # “ZW:L

OPLs N § = 2 NSt

! gouke 10" = |6c = sin” ("¥a,
How tsa vay Aelived?

I C | #spedoRlight in vacwwm 2\
T o Ll Vo v s S PV TP T Py T i
whay conges o\(sqemm" vonyiny udices of veffuchon by A ‘5‘“1‘ Y x "7\ extue 4 sine
vecure, ) | Ticke le.vlscs oigugation: g 56 1.
Re e [ [ il Aowk =i *w - [‘ d
i oM ] e s LoV
o e P""""‘- come 1 Rouy retoacions * S
" hin ~fens | oppea: Yovt = Lin 7 Ot e [‘ ‘?]
Mz '\ o0 L 0 L V\mm = Nt I
R‘O"" - ['!}‘_“‘ L!-S{m-n; n.‘\ G | o %Q,e“’ O om
A T JLEm oever \’(ww\oQ 'ASicp wadri: B e
LNVMA\QU" ﬂt: L - V\z-ﬂ\ (.'-J-' 3‘—\((1\50\&!;) Rovt th/ax“‘ aKMbem x\h Wwvn:f(e:\i
/evidgat\y | ~is re\ayed e;vor. o [' L 26e4/o2i 20/ 26ie /'éi \{f
edidgen msoowt is refve (Wow
index (’ For FE — 200t /06
cousecHive |evises " ] M Qt’; D=0 | kw) Ql»o
) zxM/aﬁ“\ gg; j
‘"Mls M&l—]& 4’(05(«’@’@. *k& % _‘A ‘o !' Fw s = ?3:‘:: :0
Hack: deferminant ot an ABLD madrix i TS --\73=o
e w0 of rivoctive ndices e, wv«u{ is A opfimal eowmeNny
tov a g IE”Q&\V\!‘ mitvor ?

R W e
4% Systew: [/f; %“ g% <

Jvrerm-‘mwts 0? Lo = L\ Simce Nin = Vo

My %“ s {muging conditions ® all vays ¥ronr

@‘Iwmdls o al{ poidte, L Yo levs
oxis e o o plane A= +v oS

tecove, &

N

Po:wl’ Lomw"at'bp:xht
@ tatio MV 1y coast.

Tragng comdition (from B=0) ;!g':f - f; Z
- A - nane

A = s

ay |22 % ”r'(?'s)_]

Ay //&Mﬁ\' OPL shour& wel®e\v
P s(x)= X /4¢

[0
re

R

souity cvaeks o R0, e
ABLD watrir precteve s Su\\‘ Lw
snM\wL ©

A algwed (n Aperatove stop 1 bimikg @am&, 6% gut infont
pysthm e Bl Stop: \(wm" e FOV. (an pwyie)

[;:::l

Thig Sdve

Si N oo

= = Yo\ (}_ : 0 Fov=24a' ()]

35— whevre he ot

b eetial EFLTFRL ¥ "*'Q"' e

rea) ima &> (wwerted M" e«mi St roc-\ levgM ot
Virdvo\| {mg e evect EFL=BFL ¢ PV; mngts &£ A€ as seem | m‘ onveedge
. - N L fm kove oratter ‘} qwough cevfer
prindpal Planes L levg st sewm: thiek o0 AS4,



Lestuve 6| % geuwe
— - uwe v repasentation
i‘m MR“‘WS sovs, aindows, k pupds: o LELTVIS 3:'\ AbeoroW °'_‘£"" imag (viq
R ‘ ’ ;=\
.2?3!?;-\‘ & U Ve - Jp<
AN "~ m ~ D [j’ el ;_E‘ + o §'- 5 T ne-ne
4 d o 2 88 wwa (rovghly yetlow \;::
N \ ~. vdinh £ 486 vm (bw%a. ) ’
N 1 ' = oy J“b v (red \.gat )
) £gdstop | Shoal % [ o Towswvet vs lowgitudinal obervotions
,»IP(‘J. v 4 \,T " &Me& \'ud.'““
ot ' P vee ‘
- wote: a\ fm mgk Poss ‘ero\@\a CeNTe RS versy =
= c\%'::inlf"dh:‘ "W&ﬁ oF Curpsehic |, Adwomalic, g
ek Moys pass Wrough We EDGES of ES @st order)  Civd order) (
ewrovce, wivdew, b et window, £S oY %, . SR 7eE 1 : §p !
- \'“ o LD\‘\’ “l ove im%ts % o ‘““ A.h“m«k( M‘:;ﬁ .
- “ <} Loffhd= o
.o;d%ﬁp\:\ ave (MBfes K apelaiol Sops \efore o:;‘f RN (A R ¥R =i 1) R
E-\ ‘J\& —M 6: (\M“;am,‘,dp‘ ) W Yo —1 /,' ({9 e biw (2R
= neovaiwted (uopin) Jiverging lens frep e it h Vo ;.emms'
optic) devices + - ~J il e B a.g.".,: “umll
M(oroscope: 2asmariyg Javgsey (540, @ oy 2 wove \evss : [, v, tfy‘yf;'l
coMpouvd, Hroscope © Gatleo e 1C 0S4 —
* Javisse Y & ) A T
;m " i::m ¥ kﬁm:?h' \ T %=;*?'— L al? (""(N' Re =G(+1)
PN N ‘l . r 55 Pi Py 4 \l._pg
L.o ) | imagg glavess 1-B | 0opT rehque  2:0 et vsz?l T SE0 i ") <D
swal
‘Eud L oW ]ign Ex |50+ o far Wnloilzation tepi 4LV ;
W' Ba 2% $ o v e voy Ty A 20t =210 (1) 20
= y NI (-“Jec?;g os pgis g 2(utfa) veducg, vowatic. ov, mave duist
U R ‘Bp [ _’W"dl‘}lwg‘ e Cins 6 0‘5 UnC§ron = - berugen (evses = &Vs* (P13 gﬂ‘
v (4 (vd* } gg&
W wcomt . S A oF slw(n,p, ¢ ke ostec agpundnenion, s 264!
05 opit koot | | r Y ™Y [ Wh (w0, ) = ) ‘mw::m
Wave oA | gbevdion Tt | Wo (0 o, N (; wovio hvbvmeeks
¢ E R ’ = my Vv L - ‘0
JLM“&“& N ﬁ?;k‘ 4 ‘&QW! O ' CUPMtA ) sphencal ‘asfcw“m - Fiddo Y :( M‘.
rototion: n?2 0% h L < SO‘W"M\J - cavses (owg 1\*’ ' e
*Horemerod o ——r ks ke somenk Dy | o .
Wik, ¢ 2 A Wigch pleondp cowg v e_s' ‘T‘:Sw YAy s Thsteod
;71'\‘# w‘v;s in|_sumochig nvel be invana - s ‘G:fs- ::::ha‘.tw\bc:;s' et
it =02 ' - w
7 p ,-:,:... & A sty mahom § = verkiea & vara: tiget mwm«g
ﬁp o N :O Al ol ding - e (5 o vertical octs, iore foou
10y ;? F Wosg P *{wysi bip [pcos® Wb Wo?| _HAA corvatie) ’ 5, A compranie
¢ Waia Wp cos (F) *%3\ Wpeog(#) tlwuen h' “UR Y OVRA ok = yi :9.&' porped-eytoce A
Pegerical ¢ coma 3 DO+ oSty § Astor Ko 2t L % Zogg |t ol /18
Y —~——— 2 BT Distortion ) AN v :
y > % 3 g | mege ax(l




EENE MTX  CneofMer. | Moxwe s Eguairoms

Flane waves .l T
— A ~
Mathh  Badegrovnd I 1P Nan B2 RPN G0N0
T= 4+ iy AC,j + Ac. = 2Acos () ™ \ A ]
© Alws® + (5w ) Ae ™% + Ae' Gt . DA gin (,‘P) g\ﬁs% A= cos & T cos ¢
c Ae'® 2 epert Eocos (k2 —wt) = E,o'k? =
v /. Retation,
Wasor nofution

Drop e vmporal Terva I

Plcsoy
Real . B4 = Acos ( £ (st *sD2) ick)
Phosor-P(F)= A exp G 7—',‘3(«:5 &y +cos 62))

wheve

Spuerical Woves: |_@wwc\\ form: E(R O = ‘—E%Cos(kr—wg\

Y lsby+ cosO = 1y +2 4
- sprevteal  wones | Vetowe | e WEves oo ¢ oo = T4Eri ot T
MBXWELL's EQs. VARLW BLES
VxE = —9B/>t

Geedol Forw tor Plave woves -

Farada\d'.s Laaw | E(F)=£Cost’f3=f.e)<pziz'?}

t, E [v] S
Y xR = ‘3.5/()5 +3J Avmpe-ne's Law.. reid

- ~ k42
! B [WYh- o foe? —
VD = p Contowbs /Giowes L e Ewagvn:xz fux : 3
-0 for E- Qeds Acmsityy Foyuting Vector <
v.-B= Growves' Law. DLC/n] Eectne displawsst ) o o0 2
RECLATONS s ity (3[ Awp/im 1 Magvetie Ficld //a(- 4 Aredpe
D= Q‘E €=%2~ "pefwliﬂ\'vi’v]. T L Avp /o] E- comvend o\ev&i'ﬂ’ ) LS oy drection
B Mﬁ M= Mope "vuwm‘o\'u“j" @ [ ©/? ] chovye density. 7 povallel £ propagation
nzprer  c= (Mo2>" —_— 7 (3| X Potfprecr R surfoce
Ymuterial vefractive ind | ¥ speed 0P llght iy vacuom | Minth Areview +o:l44xu—6\\'s eq 8.
AXwe LL'S £ INIE L FOAM Grudicnk s P E> § '«)’E/a" a’E/a‘d Df/a}: %
Eu AR g T e T el o
R A = T« 0, Beda o L s S
-_— - —
&, D- o\i = Sﬁv A4V Ex €y Ez
%A B Aﬂ = O

Stobds Tawm . SB-aR = &F codd B- a5 = [fwlF-AdA

Physicg 38 Revicw vevtence T - ﬁ ;d?M) -dw

E-= ”L/Uﬁl%.»f") r ) 4 Proved vin Grawss L. PoLA R]‘_zw\'\ai T

QT-Q‘\/‘H‘)(IG»Q S(VI:)/‘F)\z 1 Greoera\ forn R @0‘0‘{‘2“*‘.0\/\.. E Z Ex 4 E\j

E- 1,(€+ & x E) = \ﬁ-‘\v u/‘:ié = & Box 0§ (kz=w&) ggileOSCKQ-wt)
eXeckvoStatve  maguvetie (Loveutz)

L’E‘P/—"'& RCP (5 vespecsivaly)) VJ

lf—'- Ao s (12 -wk) T §1Es 800 (kt:wt) I

Lineor = F = (EoCsl®) R + s SM(Q)T:‘V)COS(k%““t)
Ciredlars E= R Eo cos(ler -we) + 0 Eo sin(g =wt)

e AR

J
LeP ace

Add\'v\a LCP &« RcP , 5™ A Cncels oudl

& - | Creetepace = :
i Euee * Eaeo = 2B (Rcos (2 -wk) ] //"“ea;fl

my - Xver 22 e ;%'w”zd

| wes af Doundariey
> | Boywdery|

\

Paltel &S < EWotinl . E= REy cs (kasot) 4 § By s1alkz-ue) |

Hoceors whewn P & RLO do v | pertec™
Perpendittar & P A TE Cavcel encn oMer out. P 9

relettve o plave. (0 ncidonce ™ .
Ec ‘T.\\?"‘—_Sj e Fresnd Moms X Brewstarg ovgle
g - - e —
Eb!’ pld B ote wamiw\mwww | Nicos B ~NatosBa = 200881 -~y casd
8 . '\o -
| vavytng | vefrchive, jwdex =3 polavizackion

S -
V(CpS O 4N, cosB2

Nd)\\/‘wq woave /Uxsg bevnves a¢ ex\[){(ﬁ((,\ 91 n=WNo

w-bmow\\‘ww\j v /oaxis . ivnves d\’??twv\*\\ﬁ kX nzne

1208 By +NcosO2
- —2nicos B2

2N, \

ts=

" Mcos Biaces bz To= 2008 O1 + i Cos D2
Uniogia) Ve~ Bional  Crystale Maly s Lo lee = ancton ") l 0= 1BV . \"M_‘ ':'wpedow,"
U, ©-0 o1 E = 1i (0519_1 “ongle  wheve rp=0% ° rd £
o oo | VS | g O i T A*
oo N o D Ny Ao/= A cos ©



Va & My _love lotes | 0PDE 4 ((ne-iel) Juturferences itnsity as a weasyved

- e
Phace. &e\a(j < pP2 = oPd 7 'hw)g avévaged|  {Varkeven
T ) 1z 2c¢C £€ Iwferbevence Tom 2
My dote: = L d(tvo-wvieV) = GO A | L L & Sovaz

E\’=E|"\’E1 =3 I? i.C(E €>

- o~ = i c

af ﬂ""& 2= d((w Vle\) _)J. = s.c (5\ g + E:.'Ez + ZE\ E1>
—

— Svlb gy . “
To% L. (e TS 5.CEC | Tz= 5iec Ezj ?/W T2 In e
|1 = 2 {TTe Leoc 28D | ‘Z‘ 2. B Ear eos 2%7)

. where Pis e phage Adiffevence yetueen
Jo g3 dovdie- ik expeciment. {ml dsind ' e 2ovres,
& distanie oeten sits |0 e frow widfuiet gz "‘;\”;?ew.m e GOty Towk = [Eog + Exig®
AD
povoxial_approximation  sinf = {oub = Yo D ‘3 '10\— ) |A, exp(19) * Agexp (R |
D digtuuce o bwoajmg Pave , | Y3 locatiow mve Pho\svs\n&\w\ MlerRevone vy cvepfes & iwogeS
Fta- flwm_infackevonce I Lo = To [\ Ymeos () | At ?

a0PL= A= V\f‘_(ﬂﬁ)*(.%)]-vn(m Iuz To L% v cos (ol +nDT]

WD | A :z2ngdcosby | o= kJL J5 | Phoge hm%(f“" " Iva/ (o~ Im)
L usdeosBe £ Awglitude * Az |FetTre +Txa Tow,
4

CoVlerence, geo.“\u\ % Tevmpom\’
(Torg's D | CMicversoms)

Req vivemteviNg | for nterResvevice. Soawvme ?L)
sowe Ao zaWon COAERENCE |

Oy A

413 W, MUK - oo | Tukler.
—d (@mq\ veRlecton, | 1 ¢': ivternal refleckion
Refeckione: Toneuissisng’ - | A *\/:tckv‘ess o £lvn
B> Eogl” Ew® 14 Eo.. M
Ear = rlg B g™ Eu: tt T
Bar= £r'% B Bie= t00 B =
Ber- 10U B S B LA Tt 3 ﬂf,,w quuLJL

-
comghric sum (T2=) | ot tomer v =D

fnolevenk = Il= T, + X2
cobhevent | Tz T+ T, ¥ 2{1X X2 Lcos 4"P>
pom\ Comevence, | fuvctions o

L AN

3

. (v ) T 1 (t) j B (OB (:+T) ot o #"
Tzt Y D2 cosS ’ ﬁz_(t) E.(-Udt G"S- V) »C?I(I)

e ~ 1. (T)

DiReuttvom= Fouvier fvovickonm™| (XY= S‘_,o 6> 0‘\“(”’“ Fx X) df [T0< ﬁa/‘.\’:z \< 1

(0% ) ockion \ag o single siok viddn 4 |

ik (r = Xsimb)

govermiag kel 0y Boderts peintiied € 3 f ¢ dx
dks@
S L B = [E2U* sin” (‘A‘sme’)j—" doe 2% 1

swb =

Diftvuieiion o doddersiof— withSpatin Gk @ i"‘;ﬂ
E 1. Smcz(o\ws.v\e) s:.(a‘u S'V'e)

de vovpertor V5 e SRR~ Conmlodfon
coherence hiwe: T - S |3 (o)) 2T
cohevene | lemgtas = c'C» :

Pomer Specivel dewn Sﬂa Sw) ;SNG., © C— .vatd_[

Spari\ (oreeng oveq : Ac= DA /TT ar

J@ L0 ) wheve | D Avsteance, » dwweXer oR SouveR
Ac Minmuw oq,pequ‘\'u@ O\V‘C.O\ vaeda)  +o

“CS QS S V\Q\ ? (ewg_ kviow 5\48"(\.\/11\ H‘& sote\n icovevenel

3= {g(x') $Lx Xy dx' pse. vesquace oS00 MR, Ell o

e e ow e vesponge Ho Reld o obs. ploe (%) €oim | input
“"“O‘"‘s RSO 96O ) pittmchion oF (‘wt\/kﬂ‘ e Plovie (elv)) E! 1 ILron)
m(x) [ i () h (x- X‘)dKl of diown A peastes Elxvy)= 3—7\ S EE% 1) {‘h‘*
convalikion lin vesl gloce, € | o (0 B x)) Sust miviivina, heve areol (v "”M e
WMUIPNSEoW | M Fouviesr SPUs yF dzl22 22 Y| Vo7 \]27-4—(7(-2)‘ Ty-*
Frodmincter Divoctiov &) %\ afpl | 3| A Freswe vt
ik i % (x"4yt) 4

® - T 2 +4 (q{ l‘) R y_") L]
efrer PR D 2 T (4, 9) expl-{ &8 (xp+ t =[ = ( > )
EfxD= T SS (49 QKP‘_\\ 7 ety ) E(’X ) SJ( (5 1 ;‘J’h) dsdy

ot | Spodeal MMVWC%-“/A% RE 1D "J; exp| S (o ay ﬂq"m F
JAZ

cike i Yhw (x* *‘1 )
E(‘K\j Ta% }:25 (= 'Obg rv(w,( Aq) = du QXP['\)T"’\?— Ci* +w2.3—]




Ruiz &. practice

N
* = T o veorts Wil
1 E- tme,r % comnpovesrts will
e ey M s 67 )
-
dEg = A4l ws B %\
um io(ﬂl‘lz)
ymeg, CRE*2) Rz
- 2 ﬂ R‘e r\
uéo (R*+2 1y 2
) = L= -
B Sc> uTe, (R*422)3"% { Zz. (2R
Iv> A T
w\( AB= {%{ (x4 xc) /(A1 av'ﬂnoguvwl ) ,euc(,,
v
t
1 ‘ D+ M AW R Z A
( = ¥ T
\‘ | = U (r+2)’ £
¢ (
K--,.&;v_,: L M;‘wK2 ’\\
| (R YR 2

Maybe  vevicw cmpesne’s - Lan) & | awperian | leop drwivy.

Do) Tufen S“'lj Al wmutth that of | Yo ovw‘gx'v\o\\ nCdend WAVE
\/\owgwous % oright

7% op: kL = &1




B e e 2E 4 (R

= 00 ¥ '\’\(G'ﬂ'- @

Need 4o b aWle {0 wdve O W.

e My pate  owd | Waer  pdavistl {y  sevies.

-

E -
o——> _ @ —_— i Beut
My Livear Polavizen
(RCR - Liviesr ot an adjustoble

o\m\c]\e, )

%) i frec - Linane  poavizec (s ok a0° 4o We Uvueaf\lj Poluized Iﬁ\:[lﬂ‘l'

Q)(('Jﬂ'wcj Fe My glate. @
W (\)W < () U Oo t q !25\4) >

(&) Breweked's o\A@\c. ocuvs  wwere =0

0\) 0se glas and p[uce, at Prewstecly p«ugle X  (nedead (asecr.

vse veflected Ve Wit Vies enyg Yz infensity B8 haw inpot
o system (W 2a),

Yorer SW\  Joared —W\muﬂh Ve O’Tom'mg 22T \/

Com*\j o — O\OM“ S“ans Sawe

Max | QOIS Ao @
Re—do pro\o\evwsl \



