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Sﬁ"d; ng El echfomgheh‘c Waves

P s Bleckromagmebic waves Can gef veffecd
fom IR Surface of A conductor ov oF e dielechrc (glass) Tilae
ncideut avd he veflocked waves can superpose fo fom skanding
Wales yeny much Like Tl medhanical wates on a shing -

Suppose & Simusoidal coave aveling fo The £eft gefs 7EH€(H"C{
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Chaphn 33 ol

LQC»‘;uve é
The Nehure and  PropagaHon of Light

Nahwne of Lght

1. Copusculan or Pnbicle talure - Prgposw( by Newlon
Conld 2xplatn () Sheilght line propegatin, ) law of reHedion
Could mot explain (D) Law of vefrackion (@ val»mff/umzidi//fyach‘cm

2: Wave Noluye (Wovk of Huwygens, Yotung | Fresnel, Mexcoedd )

Ex’plc{fws veHehen, ve |[vachon , t-m,fc,umw ) d,,[’{ﬂabhcm and
fDOK,cm'BaHm
Maxwell's Iheovy showed That Light b an elechomagnelc coave. Work
Df }\R;WYfC’V‘ Henby conclusively proved Thak Light b inceed an
&léb\'rmv)é‘efhch‘c waye -
‘ D“T"‘Y‘Q e eonly pank of 1R 20Mh cenkury & some enponimenls
Mvolving absovplion er emission o) Light showd et Aight can have
A& barhcle matbure aud Light coales can cavry bundles & ENATY
Cadleel Photoms | [Tu quantwm of Light.
‘;T'M This Chaphka we will ddiscuss [Re woave Nalwuye Of Light
And s LmseGuences,
Wave Fronks anct Rays
A coave frinf » Sctwﬁioz of conslant
Phasz « 14 you have o pomtsoure Light
ekl P)’opaga,ﬂe in all eliyethons as
Shidn in Ry figuve. 1F You dyaw &
Surfawe 0f nstant phase U o [l e
$bhevicad as showr, The shraighh
Grows show Mu civedhon of proped®
oud e calded vaYS -
Fan away fom Mo souvee, Iy vadi( | 1
Of [ wavefonk will be lange aud | > voys

Wave font ceu bhe considenea 00 a plane -

SMrfan a , Hone (Tie yrys are |
wavuzcea 0 Sialnen weys p lanay weve ﬁfmfs
we Eiyst consider geomeicad §phcs e Light
M e yepresenbed Y vays -
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We have seen Mol when dight enkrs a makitar Mmedum s Speoed v
lowered. buk Us freqrangy yemains undhanged - Since A = ,;CZ <Apy I
wave lenglh of Light M a medjum will be lwered « e Ao & (K2
Wavelewgh v vacwum- We haive defined [he vefractive index of

I medium 5 = % > 1 for any medium. Nylass™ 15, Nt 33
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Laws  of ReHechon and RefacHon

I‘ncf,ale"éi‘ e PSR

When a vay of &ght shikes a S nadny
Smoolh ?V\{ro‘),f'ad 6¢ hio Pausparent medlia
(U(Q aly and glass ov walvr aud glass), port

e i Yeldedies Qia b D Yefraded ' p
of i Yeflecked aud a pcn(— 2 | fr Veplbohac
O Nowusmifed as shown in i figuve.

Experzimeurs show [(hat

O The inddeut, veHeded and refrackee Yays aud [k
hovmat o (T §uvfﬁw ath Ue on [u same p(.ane
}e[{e.;,f—fdn 6, = O Law of veHethom

@ The sines of [he angle 6} inddence auvd [ i
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These expenimeniad obsenvalions can be derived from coave Theavy -
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175. Figure 33.8 Refraction and reflection in three cases

(a) A ray entering a material of larger index of

refraction bends roward
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(b) A ray entering a material of smaller index
of refraction bends away from the normal.
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(c) A ray oriented alon
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g the normal does not

bend, regardless of the materials.
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Tolat Inkrnat RellecHon 5
Under  contain u'rcumesz@S‘ oM Of (R Light can be yefleckd
‘baoK ﬁvm Tt ivxb;fﬂw, with mone of lhem be;‘y,ﬁ refve d ( havismifid. )
Cen Mough (e seemd malcmicd s /YCWSPCLMWL. Examine [k following
figuve whith shows Sevemal [niident vays yeadiobing fom a
SI“ng/e '/;\0’)')4{‘ ource- In  Miis case we amume O’Lb{r)a so Thaf-

Ob> 6a- As e angle of incidence inovases @, also mieeases
At a cntain v pbead value of G = Fevik + B = 900, In T01'S

Cant S5m0 . = Mp fom Snell's Jacs -
rid — ——
ha ] -
" ) . - | na'r — '-i___ = '
For glass o aly hausibom  Ocvifir = 57 ‘,,,926%‘ Sin T3

Tolal  inknnal vefHedson will octuy when Oa) Ocriticat

(a) Total internal reflection

Total internal reflection occurs only if n;, < n,,.
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okl Tnhanat Yefdion  ha, many  appliafioms ;
® Povzo Prism @) 4

| efe, ght pipe @ Filben opbes (4) encioscopes,

Fov defails yead fext.

In e case Pvao prism, i et Light b inCideck
5‘/"’“ Ys® o M Cf507[aces aud gef- follly veflecfed. NO mivyoy
wll Yefleck Ligh Polally . Sach a veffedor o perimanent crecef
Mok affecked by fanishing. Bimodulars Lse combinalon of @
Pono prism - See figuve (vext poge)

When a Light bean enlens of ome end of o hraus parent-
Yod | U canc get plally veflecfed inlenincdiy oud T Light s
NMapped wrlhin i vodl - A bundle Of such flerible rods Coct
}ZMWM"'L Images fn_favmcuhbh an moduioded Aoain beams,
Tmmmuw' a{JP("CDthnS oy ¢ecloscopes [ fro—stesbes
bw feibes, bli”:jf_""i ltz, cotoy ad SO ) . Can bt eudosed
I hypodernmic nuolies fov shety dy Hssues ateel blood Lessels.

The light is trapped
in the rod if all
the angles of incidence
“(such as a, B, and y)
exceed the critical angle,

e




176. Figure 33.14a Total internal reflection
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(a) Total internal reflection in a
Porro prism

0 ._
S Oc= 4l' i, foled
N intknnad vefleckoms octy
Y N L4s° faus

If the incident beam is oriented
as shown, total internal reflection
occurs on the 45° faces (because.
for a glass—air interface,

6... =41.1°).
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