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Why do we see colors from thin films ?

Incident wave

Half-wavelength phase
change on reflection
from medium of higher
index of refraction

Reflected wave |
o aaemsansoe s 2

Waves flip when they reflect off
a less dense to dense media
Interface.

1. White light (which contains all colors) hits a thin film of oil.

2. Some of it is reflected and goes to your eye.

3. Some of it goes into the film and gets reflected by its back side, and goes to eye.
4. How the waves of the various colors add at your eye determines colors that you see.




The Michelson TInkn frometo

Movable mirror

This ¢
A .e@ Ray 1 reflects off M, passes through 3 b ok
PU— the compensator plate D, and reflects off Ae V/ o4 m,&fi- can
o i the silvered surface P; ray 2 reflects off o A )
We Monocfhromatw light is | i M, and passes through the beam splitter C. measuye leng e
MGY\OO‘AYW@ sent from light source A to 2 - & Bl "
%T{C—/} beam splitter C. N M 1 (& C(‘./(,g‘ {:'Q {
¢ lengfh wilh gread
Monochromatic light N Fixed B Coiiraait i 'f
A ' o mirror ' atd {
o Weans &
Rays 1 and 2 emerge lh Lo o
. AR s,
from the beam splitter e o lf:e/be , fv?n;,
and travel toward mirrors splitter plate LT Capy g0 b€

Useal wn eapive
L‘«}aua{‘eugm:. b%’(
M caguning shift
n ﬁr’lhf]f% )

M, and My, respectively.

A'A

@ Finally the two rays combine
and reach the observer’s eye.

, o , . .  Teuch
Park of The inciodent monochromahc Light passes [hvoug

[Re beam SFUH@L (a hatf silered mjyrer) and gefs reflected
6"”’7" Tu fixed mivroy M, - The olhe~ Pa;z}— gets ’}&Hedwf[o{e

- L -
ok (I beam S‘\a({H«% cnd lhen gets veffecked o [he Y710

lect A ek [héin
mivrev Hy» The wefeckd mays O M, and My 3
(sslen, YeSPaLFwe(y,

‘Y’C&c.hecb me ﬁ\tje ‘oy ‘YKHG?LHZM a bl iv-ou,.ism ) o
D i Me rmbeusakr plak of e same Thickness &2 =

beam sli fon,50 (b beolh voys [ veachiy (heg ¢

. S o fad -
Joge |hvougl, [he Same Thickness SF IR

The two vays yeathing [he e4€ (nbenferne. The ,
ih\[(')t%ﬁay,m 0(6{96_;;.'[,{5 cn (e Pan) d’;‘ﬁ&umo@ Of T fwo
Yoys  Ly-Lz:

Lf My ana M, e ot exacHy ot right ang ‘
bght vays originabng af- Ml sotivee | undlerge arner?
Pé‘kl'k ol ({’f’c‘f'umcg‘s‘ when yeathtrg (e g€ ek an vz e
patiezn L dovimest. oA

1}‘_) Ci ]’)ah;\ c’,’l(H&‘UZV)u f'

T{ M, i» Mmotecd lhyough (i
L mbhodued o (T i‘;ﬁ—omf;awm& fy,y,ﬂgs move [hrough €.

les , vartoUs




Lt We obsewe firge posihons [hdugh « felescope wilh a
vosshair eje—piece and find Thak m fringes cross lhe
C¥osshaivs when e Mmole e Miviey a distanw ¢, then

—m A oy Nz W
J= z A m

For a lange m (sevenal tTousands) | 4 cam be ‘Tﬂd&i&(k&d
dccuvakly and m can be trvnkea €xackly, Then prm [k«
above eczuaj—fm /\ can be measitvedd ceccuVﬂkiy» |

A Change n e fw‘“hye Paﬁmn con alse be ceused bf?t
Inserkion 9 o Thin bausponent makoial in e cphicat pet®
Of one of e mivrors - say H; . This will cause M frachi=s
fo SMH- B%— cetwyg [t mcumber 5} f""ﬂ"”é“- 51,1/”‘4Hic4:~€t can
defomine Re Mickpecs L © £ I matvrial- Michelsen wen able
[o Shﬂgﬁ%ﬁf ‘F[/%zum;%;y(aw meler woen u{afvalem}' e 1553163-5
wawlmﬁt;s 6} ved Light emifea bomn a Lf“gf”\‘f Souvee cemlaining Cadmium.
F or This Cereled Yeasurement Hichelson vecefved Nobel Prize in physics
i 1407,

One of ke mosk impoytent applicafions & Mt In fenferoimeferz
was [tw hiskoric Michelson- HMeorley Qﬁp«;‘l;meml- carvried 0;&(’- in
i85 7 Much befoe [ advewr of spedad lheavy of velahuiby - They
Wankd fo Sfudy e mobon of Ihe ewelt [hyough [fie elhoz; [he
Medium vt hich propagaHon 6 &ght was bellered o occur.
Theiy 24petiment gave a null Yesull ¢ e- M Mmokion of earlh
(hviagh T effen wotdd Mot cheauge fﬁﬂgés in (i i‘hk’l’f"wm@fé‘?'

* g . , ) . , ; it
This megative vesalt befHed physidst unkd (405 when

i N j
= i ,in NS speilad (eewy o velafivi " -
’:”’DWWA osfulaled T’Pm%f&‘g*/&{» gmpqgniées i vecum wilh

“ SW ¢ velatie fo all (henfred ﬁ’a/meﬁ, l‘nde/P&:w(ﬂwf- -

Theiv yelafive ilocifies, Thus [f elion decs no- pley ary
véle aua Ity concept () el way abandmea -




Ch‘cp L 3¢ =)
Di HYacHaY)

We Kwow fhat sound cuves can benel anound covrners (doors and
Windows) . The amain Yeasen for [Ri's phenomenn which we ¢4
é{iﬁiﬂ‘imm” 0 That Sotund toave have toavelenglhs componcble
W7 dimeusions of ab)e,c,Lg which ane {a(awat on [heir pelh.

When deating wfh yisible 4ight 1R sihuhion bquile

"i‘w@w”f The visible wavelewglhs com very small e

thfaum& cted ol fffrachion effects do net become :m/:;aﬁfmf'
(Ah{{’l,f,

we deal wh stifs ov crperfunes &) vy Gmeld
dih’\&é{@wg

| Thus allfough accocaling fo ray thi:ﬁtpyﬁzd— »
b‘raduw a Shwlp shadow on shewn o .
due fo d?f"ﬁr&tﬁ‘cf% ; Lighf Haﬁwg infy 2 u Shedetd
[T gemme\/vj‘caﬁ shaclerw ) (i s f/\w'\/f) SCyeen
Obslacle - This can be tnclenglsod

oh [Tk basls & Hu‘yy‘ews’s fD”'VV’”‘/”e

L hat eupy point on a cave front

Q)e,}\gwgg Like a Soterce ancd /D‘VOCfuCﬁ;S

% 5[)hb"ucu& coaves in it

fowara Adivecf7on As S%Cmmi/”’ ‘ 3¢ * farnges
I sceond frgave. This ol i fractiom i

& yeveals ringes on (Ta ST
loceded well beyonet MMe geomebical
Ghadow . See [T ﬁ‘gi,we on [
ned bage -




Diffraction: Bending of light around corners
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- Photograph of a razor blade illuminated by

2 monochromatic fight from a point source (a

Enlarged view of the arca outside the

pinhole). Notice the fringe around the
blade outline
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Area behind a geometric shadow is bordered by interference fringes

(a) Basic setup for x-ray diffraction (b) Laue diffraction pattern for a thin section of quartz crystal

Some x rays are scatiered as they

through the crystal, forming an interlerence

pattern on the film. (Most of the x rays pass
straight through the crystal.)
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Diffraction is useful in materials science




(a) PREDICTED OUTCOME:

Geometric optics predicts that this

setup will produce a single bright

band the same size as the slit.
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(b) WHAT REALLY HAPPENS:

In reality. we see a diffraction

-a set of interference

e

pattern

fringes.
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Predictions of geometric and wave optics
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