_alave - Opties

Tinciple o Super  position;

Pﬁncip\e is

then accomh‘nq to the PﬁnC‘lple

- the olcdebmic Sum oF  the clisPlac’omenh ok

l/\“\cn '\(oo o1 Mmove naves ha\le\ S‘ImuHOheouSllj;

then 1he resultant o\i.s[)\(’xcomon{ ol the Tndividual

wilh each  other is una\ to

n ca  medium

raves then '\hexd ave  Super t”mpo.sed
rodividual  waves - This

callecl kSqu POS'\HOO.) (om (T)ﬁnc‘\P\e of SUPQT Posikion.

| &P\onoﬁong,

(R

let Yo Y be the diSPlacements of any two waves

havels  Simultaneously h @ medium.

When the fwo woues  Super meosed pith each othey
of Super pos'\l'ion. The resultant

| &Sp\acement Uy can  WE pontten O |
|
1
M the vesultont c\is\o\ocemenk \ | :
o, the too waves Q1€ travel 0 Same divection

1

— | ﬂ
www.Jntufastupdates.com 1
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Cose - -

N Suppose W oo waues  tavel in oPPosih? divection

then the vesultant clisPI(wmonk.

-

W ’: (J)* (JL

QQ’lejggi hlaues: -

The  waves which are ha\!incd Same amP‘H'udi

Same mauelen?fb and constant  phase- dilference v called

“coherent IWaves

(hevent  Sources s-

Th licdm dources  which  can exhibit  coherent yoowes

ave  called (C‘ohment Soutces

www.Jntufastupdates.com 2
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o [’
_‘l n] cY l‘\CnCC r‘

When e Hwo cohevent  waues \SuFm fmposod with  each
oher thao  the  fovmabon  of  maximum intensity ond  minimum
ntensity (o bﬁﬂht ﬁinﬁe and  chak princae in o Tegicn ol

\ )
Juper PosiHon This Phenom@non is  called Tnterfevence

oD
When the Yoo coherent  hauet JUPQT fmpos@d with

each other dhen Hhe intensity o amP\i‘rude can be mcdi[g in the
W'Egl'on of Super Pmih‘on- This Phenomenon s called (.Tn]?YFGTEnCP?

EP&L 9} @Eirevﬂe'fence ’-

“The 7n’cehﬂerence Pa%em i mainly oo ’rgpesa

'Tﬁexj ave : @ (onshuctive Tn\-mcefenoe,

® Deshuckue  interference.

© Conshuckue Taterderence : .
Th ichich Tu  vesultont amp]i‘rudj is  sum of Hu
tndividual oum-ude! of e waver then interlerence s

called conthruchue 'inlerrevenr-e. ‘

let o, a., be the amP]iktdes of 1he any Jwo ke,

T 0 e o vesultant nmleude ob e waver Hun

OCcovolirrJ 1o M Ccenstiuchkue i’n\crrerence.

www.Jntufastupdates.com 3
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e sult ant Aml)‘ilnd(‘ A -a,4q,

Op = Oy 20 " 1
! 1 n = (Ol.lnl)

T - (ara)
LT\“CHI = ”fj}

N

Destructive  fhterference .

The Tnl-mrerence v which e esaltant

amplituce

waves  fhen  then  the

Interfevence.

'?nlmrc-‘rence % called Dethuchue

1S diterence o the Individual omp\iklde; ot the

l.E\' Q, ,.Qm be e GmF]iHldQ DL Cll'llj hoo 1mua.i

™ A be fe Yesultanl amplihlde‘ o M waves Hun Ocrnrdr'ncjj

ot destruckive inlmpevence

A = Q- Qy
- 1=

ﬂ = (Ql“al)

T s (@o,-an

www.Jntufastupdates.com
Scanned with CamScanner
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~ e
1 =@
- L her
min = =y, o

s R TN TN

—

Condtions shen  the  fwo waves  Super Impose with each ofpors.

let 4,4y, be the displocemen'h o} any two  wavey
Which ooy ke taken o Y, = Qq, Sin Wt — @

9y = & Sih (Ot +¢) —©

1] Suppose ‘(d’ be the aesultant disphcemen} ob above

|
|
|

e woaves  then we can be written o
Ld"‘ Yty
~q, $in Wt t aq_ Sin (Ot + ¢)

=qa,Sin Wt + a, (sin wt. cos ¢+ cos cot Sin@l

"

Q, Sin Wt +a, Sin OF. cos @ +a, cos ot Singd

]

Sin WL (o, a1 cos ¢) +a, cos cot sing

let a, t+a COS¢ + R cos © — O

a sing =R sino ——@

" (3) 4 o] |

A~ o |
(a, ta, cosg) + [acsin ) - R covo t R sin'o |

www.Jntufastupdates.com )
Scanned with CamScanner



v ~ 1 [ -,
a1 Qu (‘m\d) 1 0, q, Cos ¢ 1 Q ,x‘m"f)‘ - f?‘ oy O 4 R sinp

a, 4 N [(‘05'l ¢ 1 s‘m"gj] F 20,04 pmff . R ((‘03“0 { suﬁ’o]

‘\f-\ l-‘
io. 10,1420, 0,C05¢ 2R |— B

lF O[:lea
“ -
Q 4Q 4 Qa7 Cos ¢ =R
e ‘v e
W+ Qa° cosg = R
N\

R = Q0" [H—Cos ¢

- o (2 cos _é]

L

PQ“'T =ya  coy [ch—ﬂ

The  above equakion  Can  veprelenls the yesultant

|
{n[—ens]{q OL twoo waues  When '\‘hgq Qe .SUPeT I.I’I‘IPOS@C‘ With ﬁ]d’)l
|
Cther. ‘ |

!

|

Case (- Por the eonstuc bue in‘teffevenc@ @) Monimum intensity

> Bght Pﬁntae-

) | The phase diference  ualues should be 0,27, UT, 6T, ....20T

! -G-r \¢ '-“lnTT 1/\”’7@79 n'-'-"]‘ll?),__‘_

o bor Al constuckive  inteference fhe ualueq of PG*5|

|
!
‘ di“mence =0, A, 22 3A, WA, ---n- ni. f

e

www.Jntufastupdates.com 6
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] ‘\ \ o
e, Yoo the  conthuctive  thteslerence
&Olh wmsn =N q

g . - :
Cace GD:- Tov the  conshuckive  interlerence (om0 minimum intensity

@) dak -?u'mcae.
Th P\mse‘ dethuckve ih'}exre’l@nce‘ the ualuec of path dl’”e:@nce

%1%?&. ?)&,%l'______en+()%.

Pon ditference ‘—@”'H)LL-

‘s]a’won belween  Path d”erence and phase d\Hevence-,

Phase diHerence = %E (Pcﬂb di”emrieJJ

)
lnLe e . -
. n[ewrence i j&n 16]25:-

let ws consider a thin %\m whose thickness

C bt and  the YeF‘ricécHue indet M as shown in Hu vfi?u:re.!
_ QRO 1

] < R ‘
I egeczc;ﬁ 1

; | Upper Jmfg(e : l’; v
| (I ° |
f e |

| \'UK)QI JUYchE \l, \t

o
—

www.Jntufastupdates.com 7
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IMhen o meonocyomahie li(l]h’r ay (ﬂfg) ihoident

on the  Hhin Klm  the some portion of fncident light 1ay

vellets  Hom the  upper sface ol te Ahin film at BGPR.

The  Yemaining poron of incident liﬂhr ray

YG{F\GCH b0 the Rim s 5¢ and acacu‘n ft will  7eflects

Lom  the  lower surface o} the thin Bl emerges 'Hamucjb

Cl\l’h a¢ CDhe shown 10 he -ciqm'@-.,»

Hove the Hwo veHlected  vays vetlecting [om the

uppey ond lower surtace ot the thin Film super ‘nmPosed With

each othey than fiom the interfevence Paﬁem-

Hom  the l:iﬂure ' pe the Incident ar)tale .
‘¢ be the 7vefracted an?le-
ey be the PerP@nd[‘culm line to the UPPWL

Smpum avawn Fromn the lower Jmface J

at the pt e

‘D-G\ | he the Pmpgnc\i(‘ulm line diawon 10

the reflected QY é? fioro  the polnf
.

?wm the FI(]U'IC’ e th d‘“mence blio 1o fhe }oo alfected

7ays  con be vontten ai

in - (Beyeo) - BG(‘j

www.Jntufastupdates.com R
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Where |

(Be4¢n) be the path havelled by he secand 90y

e Bl

Bom  the nBCY

: CH
(C¢ ¥ = JFe
el IO
¢ s \ ]
cos Be

Sim’;\m‘g' fom the o cHD,

CH
CosY = T
s
y 2 L
o cD
(CD - t e
cosy
t
@+0® —s Bctco - . -
: Cosy CosT
3C + CcD - i
Cos¥

((Bc rep - 2 @

oLy

for the calculokion for BG Bt we thoud caleulate

[BD - BH+‘PEEJ-———@

Pom the  necw

Tany = B4
CH
BH
Tomr = ——
it N
— www.Jntufastupdates.com 9
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Ein"":' 1 Tany } @

0\
hom  dhe  nCuD,

Tomm = 1P
CH
Tlam = %L)

i HD = | 'I(’m‘dl

® +G@) = 8y 4 uD = 8D
8D =t Tanv + + Tany

BD = 2t Tam3y| @)

hem the  n 8D G,
BG

Simv 2~ =L
) IE]D)

8\'!'1\ = BG‘
2t Tany

LBG, = Sini (2t Tﬁng’

We know that,

@

Snell's taw =‘—S1\—m~
Sint

Lsm P )us"nj —@

Substitute the eq @ ¢ @ in (© eq”

t.
8- M iy
s con
= At (|- sing ]
€0$ ‘

www.Jntufastupdates.com
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‘(.ns{ o> ]

When  the h‘ﬁht Hravel From savey Yo denterv  medium

-

ten "m phase difference @ M path difference 1wl occuy in P/

Hu velected and ehocted Yyl

> Th mem path diHerence bl 1o effective Yays con

b wkatten 0S.

é‘ )
L

o - aut cosy ¢

(Condition [y Constuctive Trterference @ Maximurs  Toterl evence

D, Bri___g;rk gr_‘n_gge
for tht  conshuctive ‘\n¥e1“erence the path d'\”ewence

\

bhie th two effechue YAy’ Should  be @qUo.l o n).

?.9_, out Cosy %‘_ =nA

2t (03T = nA- 5,-

. ONA-A
L

\Q)Jt CosY = bn-t)%/;' 0

— _

— www.Jntufastupdates.com 11
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B b . %] ‘ 3 q
(gndition tor - Deshuctive .1”‘”[“”"”‘(‘ (@) Miniroum ('I‘r)‘f‘lH”'j

(!n\ Mok 'an‘al‘
'l}.\ the  deshuchue i’nlmré‘wncr the pr.ﬂh lifference
vays thould be equal b (004 f)—)%_.

bl Hu two  effective

i.e.. o ut Cosy 4 P @m—l)i
o 2 +

Dk o8y :(wm)];\: _X

Y

2 (rBpr - 2)
\Q}ll' (0S¥ = nﬂ -——@

Tn%erpeven ce f-

)

(ondititons Tor  Swhainable

_— o

should be  cohevent (i.e., the light waues

l. The h?ht waue
same frequency , Same amplitude, Same

have same ovelength |

Tnh‘nsihj ard  Constont  phae de@T@“C@)- '

Tre wdlh ol the St Should be nawow: The distance blw

2. ne
slik @) should be  minimum.

the +o0

%2 T distance bl e sl and  the Scveen should be

Moimum.

———————

L Ty bock?mund ot the doween  Shoud  be davk.

s——‘—r——- www_dntufastupdates__ggm._. O NNSRT  - W= |
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i f\_\mo}o_n ghqu (oD T_l_w_l_g!_fomnro paltem in _z,mﬁ[ov_r_n thin {_".],‘TD,“-

Alerwolon Rinc]s ave The altewnating hﬁﬂb! and dmh;
'Iin(]s which ave  formed dut o Al interference ol fwo llghk WO'jS-i

Bt e {ommation ol dhese imerfered  alternating  longh! and

dak qincj; was obsewe by neplon. tence these are called

Newton R’{n?s-

w l
Newton f?in?x ave -pormed due fo +two veHected |

ln‘c,jh% rays 'nsFIecha from  the upper and lower surdace of the |
ar film  which is  formed in  between plano  Conuex lent and
plane qluu Pla‘ﬁ.-"
M
| ST A
F Y Vv
e
J\ui\“,‘, 0 .P
\ 5 Al ¢ { \‘_"'
<l S i B 0 —
4’!7 — \ v ’ ‘ b \! ‘:'..’
G‘&;é;f:bb ¢ 'réns Source 0""‘3""
Y\ Y
\ (oruey lens
w)
lP\one ?\ou .
| |
= www.Jntufastupdates.com 13
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P .

Crparimental - Anangement:-

The expenmental cm)nqjemenb of formdh’on of

eicton Qincﬂs as  showh in the ﬁl'?me- |
|
Wheve 5" §s he [fﬂhr fource  which can emit

light rays. Thete  light rays incident on the 57 awangement oP‘,

q\uss Plal‘z then the l.th rays fallg noimally  on the plano |

conuex  |ens hom thu cdlau P[a&-

|
|
|
|
|
|

Du to oo reflected rays ve“ech‘nc} fom the
upper and lower surface of air  film (=1 Rhich ¢ formed in

~ between Plono conuer fens (L) and plane Glas pht (P), then
| |

forn  fterference pattern. Due to cheulay  Symmetry we can }
oberve  alteymahin by and dovk i s Shown in the |
9 ght o |

| -p-iﬁu-re.
Th enhre &'meHOD OF I\rQIrOI"Oh Qin?& caan be observe by*

t micvoscope {M) Khich is place top of the experinental

\ i
TTT— - www.Jntufastupdates.com 14 -
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GNODCJ ement

N

We know  that the path ditfevence between fhu +wo TeHecled

ays n the  cwe of hin  filw inke'rretento
n "
JVF can be wntten a:

D=k vt — @

.Tn the  cae o  Mewton f&‘nﬂs experirment e thin

Blm is Qv E‘;[m- for th  air Ko M=)

for the Tnorma) vefleckion Y=0

Sumshitute  thewe  two conditions D Q" @

N =2()t Coso t Ay

N attrdy —O
(Condition __ng B_p_‘_cah} gl;n_ﬂ'."
b "‘r)\/2 *nA
at = h)\'.)_\_ i
PR
ab = ']_h/\ "“)-\ l

X

LF’% = @n-\).f_\EJ —0Q

(ondiHon for Dark P‘Lr_xa;.

2t P\T - eraD) M

= www.Jntufastupdates.com 15 i
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A - (In) A +A(1 /\/L

@) —o

Where 't vanable thickhess ot air film

Colculotion o hickness of air fi

- = — _ .

let ws consider 't ko the voniable thickness of

;\\m, 7 be the vadius of any  one of the Cconsider ving-

let w draw a chele bkd Luin(d the Yadius of

Cuvatwe ol Plcmo conuex lens.

O
L anl ~ - A A
- ! =
- ! e
/ ; Re
/ |
/ 1 \
’ 1 \
| ! -113_{
' 1 A,
.C I ~
|
/
/.
__.___ -——-————-—(13
*. { ¥ /"/‘{:“: \lr
-
Q

ch'rdincd h  the PmPeth ob the aircle p\'om E‘aum-

ON X ND = NA ®NR

E xtRr-b) = vxa

WRE-L -
Fm R>>>>t
—— . — B ;_m‘————ff
c— www.Jntufastupdates.com —16
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r\\cgloot £ fom above lterm
2RE o
. il 7
: >R G)
(o)
SN )
e 8
L2 OO —®
8R
Subshtuti 9" @ in eq” G
] D-\.) X ?\
&(is‘pe > @0
q -
0 = (an-1) KUAR
_ N4
E s @n-) 2aR| — @

D
Knbﬁ?},{ = {2n-1 J2AR —"——‘@

The ahove
the bright iing.

equation can be

\o

n bﬂﬁht € iy ‘TJ

\Dn - o' md natuval numbe'il

Mow  Subshitali

&g 6 h @

www.Jntufastupdates.com
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1eP\esén'k the diameter of

|
|
|
|



. fa'(_ﬂf_) 50

2R |
{ K | |
.! o) ~ AR | —— (@)
ark
\Dﬂ dCﬁk 2 \]Lln AR s——
Dndo«\( o« In

L\ natural Number

Ondm\.

Applicakions P Newton &‘ﬂcis gn[)eﬁmen‘ce-

. Determina bion (_};‘- muelen?’rh of Ll'ﬁhj (A:) i=

let w  consider tHu  Condibon for th nt dagk |

'ﬁntﬂ. 0
[—Dn > L\n?x@ — Q@
Sim‘.lmltjl let w  consider th diometey ol mth dark nng
b')mv = YmAR —0®
D—-® = Dy -Dm = UnAR- HmAR
= HAR (n-m)
A - Dn - Dmbj_ 3
Y(n-m) R
i B - —
www.Jntufastupdates.com 18 e

Scanned with CamScanner



|

.-5:’- D(_‘}(‘mﬁhﬂ“tm 0‘ W(I(Jtm nl cuyalure 0] p]ﬂno Coruoy lem’

[Jo knm\) ‘"\Ol ‘”10 IOOUPI(’HFJ”) 0’ ll?ht
A s Dn - Dm\t
Hin-m) R

—

R - D‘lb a2 Dhn\'
H{n-m)

3. Deleminabon o Rehackive indew o} o liuid (s0):.

M Suppose the * enhre e)lper‘lmenl' formakion of |

a Newton 'ﬁnc!s will  be Yepmenl‘ in a liquid whose 1e£rarh‘ue!

. th 4 . o
tndew is W, then the diameter of v g wmh duk Ying} will

- Vv

be 'Cham&e D:-) GlDd D .

e know that (En\' = Dn;' 2y (n-m) @ —Q

Ihen the 11‘quid ts introduced  then
(}1 {_D‘n"‘ O'm)= U (n-m)AR_J —0

|\ \
.%. o Ao o) _ uln-mar
Ph - Dpy M{h-m) A R
l On"- Dm_
} i WA ' v
Pn - Dm
www.Jntufastupdates.com 19
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Djﬂac\ion

The bending P\me'h] o litdhl is called  Dithaction.

—> The  Scienlist gwimaldi WAy l"mt obsevved the  dithackion

Pa{{em n 1865, 1665.

When  the (ahk is ineident on an  obstacle oy
Small aperture  whose  sizes arve  com PmObl@ with  the  oave-
lGncﬁ*h ol lithl‘ then  th \ith Con  bendy  avound tu edq? $

o corners ol ik obttacle  then entey into the ﬂeom@h%cul

Shadow. This p\nenomenorv of benclfncj P‘ropeth ol lighk 'S

called "di[-chh‘on of lighk".

Types ot ditfraction: -

L _—

There ave  twoo  types ol diffraction pattern. They

over- @ Frespel's  diffackion.
O Prauntofor  diffvaction.

® FPresnel'y Cli[:prachbn ¢

N
| : .
| Tu  dithackon o which the obstacle s

F\‘n‘\t diJl’ane 'F'Dm 'H'\Q fouyce Ond the JC’T@PU H\GD ﬁ]p

dimoch‘on is called Presnel's  difvachion.

e

e www.Jntufastupdates.com 20
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|

. |
\___,______\_:__._——_: ;

o WA

LS — |

=] |

~— | {

‘k‘ [

F |

| RPN ik Py - |

<— LR Hm —— |
|

} distarce dittonce f

(

]l

|

@ Daunhdor  diffraction :-

The dinach‘on n  rohich  the obstacle 1 Thpinite

distance rFrrmn He scurte and the Screen then the d\HmEhor)

s called Raunholoy dif Fraction.

|

| i

, e h |

| Opst? lens 7 |

4 |

lens k f /7:/‘//':/ l;

| > / 7 f

= If% > % ii

—a | . T // \

| |’ )"‘-___‘__- :_ | i N, li

N

i !r jr.[‘lfu‘ﬂ_ rJ{;fr)h(q "< Tﬁ Lir)l' te > :

distance i

| |

|

I

e - SIS T s - - e — - e e 90 g i |
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l_jw“ns‘lu‘e !chlot‘t‘n rwms‘l '(

besnel's diffackon

N e e

o\
- dn this diWroeh‘on the obstacle |

18 present P’mﬁfi dittance 1EnamI

the  fouwrce and the

JCyeen.

a) .
2- In this dtH'mCh‘On poin’r Jources

or light  hom nawow  shik

Con be wed a hg}h% source, |

3. Sphencal (v Cylindrical vootee |
:
fonts ave pmh‘cipo}e in this

dithackon pattern.

 No lenses s uged in Yhis

dilfaction paltern

(6., ]
.

Ue con Ob!(ﬂlw Cli”m(‘h{)n
pottemn in only  pne divechon. |
|
:
E——

and

2 Bitended

|5- Plane waue anh are Pcnhci-

5 e can

Emunlwf'm _dimmzﬁon.’_

Ergunhopoa djfﬁroch'or)

B s e

{ e | e
| Wy N '
N =1
e =t L - '
" ‘-.‘_’. =H ,”” ]
I f 1
| |
' 1
| -0 !
| 191 Tl
| Teiheeta R T
—Thote ] Tehese
'._",“3, Ar '. s Bl a1y
|

L Ty this difhaction the obsfaole;

is present thinitt dictance |
From the  souvce and the screen

Sourcer (on) highly

luminated  ources ave used

Qs source of [|‘3hk- !'

Palt in ki dif Frackion
pattern
¢ lenses ave wed in thic¢

diffraction pattern

obtewe  dilfyaction

patlevn in - all divectiony.

www.Jntufastupdates.com 22
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' D_\‘{ Crences Lﬁ_{‘lm een Tn\ & [CT ence

and. Qi%ogbgﬁ

()
| ln\&‘rpm ence

. The

hterackon  tnke place bho

too  she¥ate  yoque Fronts organi |

Oilglnﬂﬁnﬁ Hom the  coherent
Jowces-

Q- The Fn‘ncae Width  may ©7) may

| R The Fﬁnqe width oL Uaviou g
}- ot be  equal. Frim]ex ave hever equal.

| 13 - . .

| Al the bnt}hk anqes bave |3 “The bﬁcjht Pn'n(i@l or have -

i the same in%ensihj-

'4— The dark J;\-mcjes ave Pe:QE‘CHq

davk. ; ‘,

Diffhackons

The intevaction fakey Ploce

| |
S t
!

|
n
|
between the SECondo‘rg Qe l
leks oviginaking different polnhll
o} the exposed Pa{-hg ol the i

Same wave Pmn{--

Vaviowy of intensi hy.

¥ Theve e¥e (s no pev@eck

donlc Pﬁncae -

| rpmunh ! [ .
lounrotar - dithaction  due to  Single Sl :-
2 -
vl
n — — —_ -
-® s . [ ATe /
&), \/ > : L | ;
\ | o
! &
SOURLE OF LIGHT / . L 5Te 5
Lens fere
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el w consider o sl (i’,-,l ﬁ,,,rﬂﬂ fit) NEoohose

(5 -9

When a Plone have lenc]lh Pronl W' ineident on

width v €

the Sinqle it hen we can abierve the vesullant thtensity of

eent
the non deuiated ‘Imd; at P. On the Screen that can vepreieot
principle maima (o0 central  manima.

M the Some Hme we can obwewe The vesultant
diffaction PQHQm ol dithacted vays with the dithaction ancjle O.

at  p, on the * Soveen &M thown 1D E‘gure.

From  the ﬁ‘cauve the path ditference bl the two
effeckive g is B

Fom  aaBC gino -

glne =

{BC s e Sinél‘ —QO

’0’2 3]2

;. The phate ditfevence 6§ - .‘?\_W (path di”euence)

= Q){T_ (B

Eg_““h%fl- (e sino) — 0O

e wwwedntufastupdates.com 24
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'N 'Suppow N numbey OI oayes e anrf] “'”U‘Jf]‘ﬁ

the single Sl then the  phate diffrence bl the any lwo SUCEilve

\iq\nl ay! can be  wnllen 8

4. Tolal phase dif fiaehion
D

2T (e sino)
x 4 [

|
' E : ﬂﬁeﬂ““@
l ni

ol Suppase ‘a be the amFlifude' of o wave,'n be

3=

% the no.of ioauer, g be the Pho_se diference  blw two [‘?}* ays

then according  fo uector addition melhod the  Tesultonk amplitude
R) can be wnHen o
a sin (29)

R = —@
Sin (A1)

Mo Subshtuti eq" @ in @
o Sio [‘\% % %’T_I (Q Sln&)]

J' R: |
; | $in [-‘)}x% (Q th@)}
o sin [ [e'sine)]

. . 6
Sin [% (e sin@)}

let m’ _®

R ~

W Jntufastupdates-eom , 25
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lE‘P as

Sdbshhult " ® n O

a Sind&
$in (Yn)

R -

assume $in (&) ~ %

R - a Sin o
%
R . (na) sina
(>4

We know that ‘na = Al

Tha  above

of the waves.

IR~ A (%ﬁ)}—@

equation can be vepresenks the resaltant amplitude

The vesultant mitensity o the wavel.

COndiHon

fox

el

E:Rm—

)

)

o] o

pinciple  maxima D Cental moxima:-

(y

consider the resultant

@ - [Sha]

R - g (sin«)

www.Jntufastupdates.com
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2 For the  mastimum value of R the neﬂah‘ue Yeyrm in the

aboue  ewpansion  shoud be equal to O

e[l —6

-T{— (e sing) =0
Sime =0
e -o

L] ' ' .
e, The cental mamima Y princide  maxima  occuw ab

>~ The wesultant Omp\'|}tld@ R-A
E‘L _ F]L

() “
lrox =8

Cg_n_cl_iﬁ_o_n Q__gr Minim Q (o1 Sec‘ond_qxrg minimQ : -

let w Consider the vesultant am,oh’rude
Sind]
R=A LT
for the minimum  value of R . Sind =0
ie., \o(: t mﬂl '
F=iﬂ,ran,¢3n,--_..jmnj

www.Jntufastupdates.com 27
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l\‘p knom “1(\' of = L (P Sln(\)

) (e siN0) -~ + mMT

(,Q',l_iii’” 1[2* 5€condmg maimaQ :-

-

‘ 1
fyy the fecondawy ™M@ 77 &0

d [ﬂ" ('Si?%‘f] =0
d«
v Sin a1”

A % [7) =0

¢ o (i) [

20

ol COSol ~ Sinoﬁ(n)J

&9”('5i¥)[ oz

o oS - 3in

. @ﬂv(s%g) [h Xt

« oS - Sina
—_— -—

i L

of Cold - 9ind =D

«]:0

o cos oA = Sina

o =

Sind
(oS «

=0

The  aboue chual‘fm can be hnlten ac




Now P\Ol’ Q cr"roph belween (E:od and E Tanat  then the

Tnkewsech'nta points  in the ‘Ef""Pb 3iues the Secendary moxima

- Values - el -
’ ""'r-\_ < il
A N\
! : )=
; . ‘/I
/| AT |
J ')"-‘-(" ‘ i
~ ) 1 . .;“-— = n:
| ‘ i', N
|
I. | ll-f i : |
| | |/ |
- /
\5&* "

JE
+

rl:\om the (amph the inleueoh‘n? points  are

+ -—,—_r-r— (oot @m0 ea‘wex secondary  manmaQ.

Wesultant cdgg_b:—
We know that the condition for Phnciple matima |

oL =D L01) © =0 |

AT 4T,
The 3ECOnanlj monimQ occund at t 3—?.# igy’l‘ =" '}(. )]—
T minima occurt gt 012, 43T, 0., T 0.

www.Jntufastupdates.com
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——————————————————
|

s r l '
" B0 / \ :
| ' / ' | :
(1) : " ‘
I ! / \ ‘
! / A .' / | |
/ ! / :
L L\ | :
i n — e =
A = At % -0 -"_j: -1 )
Difhaction  due fo  double st :-

\ '/ T l ' ~| ’
S \g—\'g "\ A7
I \ ', * .
Saucc® )\ [ WY LT
e : > —]
. \ /

\ers / |

Lel- us Considew Yoo !'mcal@ slit S, & S. each

Sinqle st widty  is €. Which ove SepprowdA 53 a distance d'

v The mean dis-langg b0 the fwo st .
Sl S)_ = e+ d '_‘® |

When the light passing through the 4o single

| s then 100 com  cbserve  the both interference  and  diffackion
|
[,

|
|
i
|
|

el ttevn.
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D the  0ween  the ]mmP Py can represents  the retultant

intensity of non  dewiated lqg]hl YOIP ”ﬂouqh the Slnqlp ik

S & S -wi*ech‘uelq.

At the Same time fhe point P en the Scicen  can

vepresenh  vesultant intenity  of the diffacted Yays with  the anqle
ot diffackon ‘o'

Hom the l:icaure the path ditference blw the two eFre(;hup
nyy equal to s,k. |

From n S S k.

Sin 9- 2 N
%Sy
Sin@ = 2k
e+d

[ %K = exd sing| —6

.+ Phase  diffevence  can  be toritten as
6:(?,%\) path difference
= Qb (5,10
A
§- 3 (erd sine)  —@

| (et g asume  OG  be the resultant omP]ih:de of
| though  he Single shit s,.

l‘ f—\Ccmdin? o Praunholos sincdle shit  dithaction.
‘ T vesultant amplﬂude .0—61 - [F\ S%”IS]

——
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Simi\m\lj let W eonsider Gﬁ e 1he tewlfant wechy ol toaves

Huouqh the Sinc]le it Q.-

—) A Sind
< G = E T]

. .
let (3_13 he the tesultant vecloy (R) of both O—C? and G,

Aaordfnta lo the f‘n‘an?fe low ol Vectors  From {-ﬁanﬂlo-

—_ L. L. —) -—_)
T ewtont  ector  (on NSRS (66) (Gh ) s &
3\ ) n S‘ i Q Si S\ d( (
h Ang [ (A AngT n¥f A _Sin
Q:{F\ d]r[ ocjt&[d J[ i )co.u,

-
N\ \ L
= 2 93‘”“)+a ASINA) i
(“ Ld_)o

2 (A0 )" (14 cor6]

"

'3

) Lﬂ j(ih d)m G,l o é-/l)

R‘— >y (ﬂ SindJLCO.‘:" (6[1) *\@

>4
e kY 1 1 ;
R & o (ﬂ 3;?0{) Cos [ i [eid) SHJQJ

4

lel, \_1% (e+d) 3ing - El —@

" @ (n o7 () ;=
Jna v
b‘: u(n; )-mﬁr———@

- (ﬂ Siw)n Cos” {E{_ e +d) !in@] St @
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The  above equation can be vepre;@nh the nesultant inlensif;j

of both in\en[@renaa paHern and A:[chh'on pOHG‘m-

The aboue equation the term N (%—”3{} ean repres@nh

dithackon PoHem-

1

The term Cosvl'g can T@FY@}Eﬂh 'fnh;r;ewml? FaHern.

Dﬂ&c@n pattern:-

: 1
The aboue equoh'on (H—%-I(QE(J can 'IEPT_esenh 'H'IE‘

ditfaction pattern.

| CondiHOn 1201 Pﬁnciple moanimQ * _

The mecipal manima  occurs at or

Condition ior Secondary  moaima :-

The Secondary marima

(ondition Epr minNimQe.

The rminima. occurs at

o = 2,4, +3T, - ...

occars at 1 3T +5BT..... +
1 ! y |

@ n+l)7T/a. -

-_— www.Jntufastupdates.com

Scanned with CamScanner

33




) M
Jn\\‘\[l‘lﬁ\(‘(‘ Jalen t.

?n the ecwaltant  intentily The -for}m fm”ﬁ

Emesenis lederence paH em.

(ondition  Tor  biight =

et W consider vesullant inteniily T = 083
for the wanimum intensity cos B =
SR e rl, 2T, A3, + nT
5;: (e1d) Sine = 2 N

(etd) Sing = NA

Cordition  for dark <-

For the datk printa@ s B 20
-'B c 2T, 230 2 ﬁlﬂ* 10On+) T4 .
.- - L 2

.T{_’ (e4d) SIn© = @n+l)%~
(e1d) $in®@ = (3n+1) A/,_
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—

|

ey

D_i_j‘_ﬂf_i"" QL_‘E}{HU%] -

4

Dithackon Gna‘rh‘n? is @  2mall ca]ou plate  which
tontains  lage  number of  equally spaced  transparent  povalel
Sih which ave Jepemied by Opaque lines "

(o9

Dithaction cam*h'nca is an oph'ca( device 1ohich i

- uged fo pmduce the cdro&h'nq S'Pechrum by the phenomenon
| of cliHrq(‘Hon.

T the  dithackon qm%h‘n? o' be the width of the

- cpaque. i

;
|
_4
|
I
|
q
l
1

'd’ be fthe oidH, of the skt

‘e+d’ be the distance behween the

two lines  hich is called <am+h‘n?

elemonk .

EGroHﬁnﬂ element :e+d"

1 Suppose ‘0 be the no. o} lines per inch on the

qmtﬁna.
\ (e+d)=t"
= .54 cm.

etd = L'SL' crol (o0

——y———
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[N
L (e4d) | M

! duppo‘se ‘Nobe the  no.of  lines per unit on the

carah‘nﬂ-

Generallg o ditfaction cdmh‘na conich oF 5000 o 30,000

(ines per inch on the afa’dnq.

The lines  on  the cfroHﬂgj an be wlled by a diamond

po‘mk.

“Ditraction §Pechum (00 Gl’fif‘l@ Spmrf:»

[ N el

the licﬂht faly on the ﬂraan then  the

u
Ihen
(collection oF 7 colours)

[t‘cdh’r con  difvact and fom the spectra

due to diffackon johich 1S called D Hrackion spectiurm 07

GratH ng Jpechum !

% The intensify ot the xpecha\ lines can be enploin by w‘mg

the  equahon. .
9 \(e’rd)Si”e -_-T)As

www.Jntufastupdates.com 37
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Q
o 5‘)@“
_White light! @0 ordinoy y
OOV \'q \Uaht_ 7, =
— &\é Zero order
MNATN XM Moy \“§-\\ (n=0)’
- P/jgm order
R \ 2 Jpecho )
/Pz Jewl'd O'dQ" )
JFQCfTQ:(n:)_—)
: (h
L/
Which it called qrating  equation. |
Where  (e+d) = Gwaking element [
eve e+ " . | N
vating elemen ; e

e - (-)ncal@ of diffaction  Monochiomalic //’:13/ oz

hﬂmi .'_/’»s\\
n s Order of diFchh‘Dr) SN \\‘ a=d
L)) : \\\r,.—\
Order of SPeCha i \c&
S Wouelength of litaht.

# Fora pabicular  ovder of  gpecta (o s constant) the wauolenglﬂ)
of the spectial line will be change with the ongle of diffraction.

e, [QoA | Where n = constant

Lz POI Q PO"HCU[C“ h')OVQle)gH') @L El\ah}f U.e., mgnochyomahc lqh})
fu order of fu spectium Wil be Change oith vespect fo the

an[e of diffvaction.

le., | ®an] Wher &= Congtant.
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"

¥ In any odes of fpecha the  uiolet jpe('hol Wne ic in  inner romt

posiion and the  ved colowy  spechial fine 13 0 euter mosk position |

o the 2000 ovder.

£ The maximum intentily  ob light concentrated ot the 2evo order and
|

T Temainin% intensity ol |fcjht- |
|

K Mt width of the it in the (amh'nq is  Small then the

jﬁcchal line: will be appeay ay Shavp:

£ Maximure  order oi- ditvackon pouible (M men): -

Py the maximum order of  diffraction (Pman)-

&=90

re., ?f then ‘n > Nmox
(e+d) §ino=nNk

le- 9] = n=pmen

Lefd) Sin' qon = NDmaw A

e+d) - nmml
+d v (e -1
i Le;) ( letd) - NJ

‘ )
n a —
L o "U

S———

— —
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1

| : N LIRS
¥ Disperive  powev  of galing:

The chancae in  the ancdle of dithackion with werpgct

: do
le., D=~ &2
e dl

leb w  considen et+d) Sine -nA
DiHeTenh‘ah‘n@ on  both di Sicles
@+d) coso = ndX
-de
do _ n

A e e

: de | nn [ ) I MJ
D222 = ) . _
[ dX CUQ e+d

P ———

% Determination of  Wave l_e__ggf=h:—
A
. - - no-=- ( n
(e+d) Sing =ni >. S CCT’-‘J
Sing =nnA

| _ Sn‘ne.
S

@eJOlUinca Poyom OF an oph‘cal imhr

u

T capacity of an oph‘ca\ inshiument o seperate

two ‘\maﬂes o1 objects or ravelengths nhen they are nem by

\ 7)
each other i$ aalled Q@soluincd Porer  of an ophca[ inshument .

o the chancae n muelencjfh is called dispeniue power of «Jmhna.
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Ky

L N —~— L —— N AA

dip

@ Aot Rewolved condition ® Jwt Rewlved condition
oV
Qﬂlg(el‘%h‘s \im) |
¥

© Well vesolved
Cancﬂfh’oo

let w consider any hwo images whote  ravelenqgths

are X, and A, TeJPecHuelg- pffﬂme ‘a0 Shows  the hwo fmacae: o

in not vewlued eondifion. ie., The hoo image ave rmerged  with
each other. pfcauve b shows the Rayleigh's  crdteian @ Rayleigh's
limit of an  opHcal inshument - Becer

ACtordl'nia 1o F?aqlerah's cveleria fwo images are

www.Jntufastupdates.com 41
Scanned with CamScanner

\ . , . |
eigh 's (:re{emn \-fiuj Tesolmn? power of an optical t nshument -




Said fo  be J‘usl 1e10ved . " The pvinciple matima o} one

Fmocl’e colncides  with the minima of the other imo?p.ﬂ.'mﬂm)tj

the cental  wmawima of other {ma?}e and colncid  with 1t minima

Ol' (:illt Imaﬁe i

/ Pl“tﬂ © Shows the Hwo Tma?ej e CQ”@C’ well 1910|ued '
f conditon .

Reoling  Pover of gquating-

u

The a[oihhj of an ﬂvob'ncl to depmafe fwo imacjes,
Ilhen H‘E’(d —QTQ nembLJ oach othen U alled eroluincd Porcey of
oking”
(on

u

The vato between the ma\relenﬁﬂh of one imaﬁe(?l)

and the muel@nﬂfh o ditfevence bl the Yo imacJes d) is
ulled Rewoluing  Power oF grofing’

|
Qesolu'm? povoer ok camH'inc;

R A
aa

et w  conside any wo Tmaaes‘ where lmue[erxam;
are A A+dd  on +P;e fcreen at Fo, P Wespech'ue[g whete Gy,

On tde, g the dithaction onca\es b the cenbal ranima't of

both imacae-s fiom the Po‘m}- ‘0. Where W' & the fneident wave.
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! )
— e
A /_/':\
-1 X
4 |
)y \!(' /‘TD, .
=
— > |
———P
! 2 ’
- // > ~
-____._A / y -~ p
- S ((/,
— | A£Z<d0n i |
9 | ‘
w i
_ T
S .
| B
NS S A
\1‘1‘1 . il

(4
let w consider any fwo tmages 1ohowe wauplengthg

e A Atdh,
Now let ut  consider 1ht condition fo Pﬁnciple malmaq

of {hu imoge whose mauelen?th ts N ol e arqu of dithaction o,.

t’.e.,‘ﬂam) th 8, =n — 0

TN be f number of clik on the ﬂrah‘ng then
e aboue egualion  cmn be  kmtien as
A (etd) siney A —@
foe., Ao, s, - oo 0N gives  manima.
Mow let uy  consider the  equakon for minima of the

[

i’maﬂe whose
|

ioaudeana s A

at  th 'an?le of  dithackion e, +de,.
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N lerd) sin (On 1den) = (anl 1D x) — O

Mow lel w consider the  conclition for cenbial mevima
ol {he imag@ phose ,r,eou@[pncjl}) is A "'df\-} at the anﬂk o Cli”’roch'or)

en *dGn"

\r\l (erd) 3in [On +d @) = My (At d@-———.@

hom e ® & @
(ON4+DA = nN ()\ +dA)

NN A A = nAdA Hoalda

A = nadh
% - m\l}
(oY)

Qeso\uin? poioe! of ﬂrah‘hg

\“‘%“‘”"‘J
A

Le., Tw 1esolving  poier of qating s depercly on Hhe |

erder of spectiurm (n)

The  Numboes d lines o faTQHma (W).

\

. y N

- L THE END
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S POLARTZATION.

| f\)o\uﬁmh‘om_

b R

The process ol conuevh‘nca the unpo\oﬁsed liﬁH (nto

| pn\mised litaM is  called lpolonrhsaHon.

I (J‘?ep'redenmﬁqn of L_J_gPolaﬁseg ._ljﬁh_j (v Ordinary light :-
(|

i
| N

| R /’
| ..
(09 1=

* o —
/ \ SN/ ™
| A 7 SN\
€ > (0D Jr s
v \’ vy v

There ave three {gypes of polatised \iﬂhk.

'Theﬂ ove ¢ -
. Plone po\m‘mod Utahk

2~ Ciredloly po\aﬁaed \ic[]hl-
3 G[iph‘m\ po\mhed “ﬂht-
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[).lQ.hc polm_isecl ;\iﬂ\y_l i

fhon L 18 called  plove polavised

T the elechical

l
vibralions  ave bclonr]s to one Plcmq,‘

\ith\-

FA4 A4S
= > P .
N AVEVRVEVR!
Jertical Horizontal
ye

Gr(‘u‘gvlg Pohﬁ?gd l_itﬂ\;t 8-

T two plane polarised h‘ﬂhh With  equal magni-

fude and which ave mutually Pevpendiculm Yo each other (i.e., Pi'me

dilference 18 Th ) Super ?mPode with each other, then fom  the

ciroulmhj

&y
@eu

t
| Eliphcal poloiized light e~ 7§ hoo plarised lights with  unequal
| maan'lhjde and which ave mulually perpendiculay fo €ach other (i.e., phase

1
E diHerence  tn TA) 3uper?mPos@ with each other then fom e“n‘ph‘cal

po\aﬁzed light-

9

YaVaVal
)\

/Pepne.seniaﬁon ot circulaly Po\oﬁa@d lt‘ahl:-

|
i
|
|

SRR . | - W—
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| [Ubﬁdf‘d 'f(th .

5 BO0O

“Pepresentation elliptically Po\anaohm

Methody g[ production ol Polarised ligit -

-

There o, six Types of  methods o Pmduce
polnmed liqht -

Q- Polarizakion bﬁ transition.
. Polav2ation by sehvaction.

W

u. flavzakon by selechue ab‘sovph'on‘

5. Polav2okion b'w deattering’

|

f

|

!

|

|

|

i 1. Polanzation bH aeflection
!

|

|

|

|

l ehraction.
' - Polorization bU dOUble

| Qﬂaﬁonon by SeHection: -

When an unPolamed \icaht wos  1etected at the

Jur{oce of  some hanspmenf medium  Such s glms, water ete....

T teflected medium Such at lffain‘ was found To be partially

P\one Po\om-zed The detavee of polcmaqhoo ehonﬂed with er}(e

o incidence - for the th(‘ula'r ona!e of incidence the tefleckecl ,?)r

oy dound o be complefely plan polonized - " The Onyfe o inceclence

—www-Jntufastupdates.com 47
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ff'l Rhich  the  1eflected  beam s mmplo{(‘l:/ Plnno Poloﬁ;md is krown

Q) rohm?n(a (mrak' 0 onal(‘ of P0|0"'m“0n” This anrllo is alo tnowon

o Brooester's nng{(‘-

D)
Brewester's  lawt.

\\\\\\\\\

3 1an<aenh’a| valu of polarised onﬂfe s equal to fhe

Yehachue  Tndex ol the medium 3 known as  Brewester's law.

Ei-h‘m ﬂ

0
It can proves that anale between  ho reflected
polaised lr‘ﬁhr

and 're}:rac}ed Polaﬁd‘ed lfcdhl- fs qo.

4
Qo 2€
| P LA N w\*@“"\la g
) \a—ﬁ%
e al
My p fP
N < D v
Glass
J
partially

polarized [Efahl'
(Polaﬁ%ah'on btd TE“ecHor)
M
i f'mm 1w E‘?wer

@;_u . i (onafe ol incidence)
M =7 (an?[e ol TPFrQCh'Or))

m—— www.Jntufastupdates.com 48
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'rcuia

s e
ﬂom dnell's  law,
s Sl‘f)__[ 6)
Siny
Rorn Breoester's  law,
. \’)Tﬂ?
Metan 2 =—— —0O
Cosi

fom  equations & and @ e qet

Cost = Sin v

Sin (0 -i)
Q- =7

(+y ~9p°

SinY

1

From the g‘cdme ;

(N0 HQOE.HNQR =180

\+ QR+

=180

QR 180" -(T+3)

XS

= 180 -90

= 9p°

Hence W 18 P?D\fed that Tep(ecled and reﬁracted

are at ﬁ?h{ ancﬂe s,
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-—

o SE— N S

an U”,Jﬂlaﬁ)e‘d ti?hf is inciclenl at Pofaﬁm(]
:'amalp e  veflected licahl i$ Complo(elg plone. larised and refracted
jlic,hl s partially  plane Polomecl . The hansmilted  contains a greater
ipopmh‘on o light \:‘ubmh'nCJ parallel o th  plane of incidence.
the vellection b polamzed angle i vepeated  using number ol plotes

all inclined at Poloﬁ?t‘n& Qma\e, ‘L‘nmllg the hanstoitted licahi hecomes

purely plane  polaized + Such ap awangement s koown at pile of

p\afés- The polomi2ed \i?hi is PerPendl"qum o th P\one ot incidene.

Qo\m'ﬁeé
gt
NI

\Gﬁ‘*eA

U g Pola %‘ﬁ;}m

L1 M
N/ IR

——e—a- o >
- ——.-——l——o-—}

——

' Double TPI:TOCHOT): .

The phenome hon of sP\iH\‘nca ito  two pl()he polarised

|
|
ﬂegockec’ Ucahl oyt When Unpolom‘ded h‘(ahf is (hcidint on the (
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Caleite C'ryskll s colld  double sehaction |
The vesultant vehacted Tays ave exhaordinary YAy o OlenQTj may.

: &L*l“ O'd““o‘“d na — vehaction

the
The ‘I’C(ld which con  not Obe(ds

s caled exha odinay Tay-

| deinm? lrgtd'--
The oy which con  be

called ordinary  vay:

Dbelil’rhe lows of vehackion s

Offeence;  befween  ordinary vay ond  E&ba odingry 1y:-

|
1
]
1
‘.
1
i
|

|

i Ordfnmﬂ Yy Bhva Ordlinary Ty

© It cn obey the class of faction | ® Tt cormot obey the clais of
vehvactions- [

" \ o
® T obeys onell's low 4y % ® T ook ooey nell’s law

A 3= Shl |
(®» The welocity or speed ol the Sirst

ordinary 1oy it same in all divecton @ The teloctty o speed of th
exhaodinary 1ay s different tn

diffevert  divections -
@ The vibrations ave Ps\rp@ndic'ulm (D The vibvations ave [xnpendf‘cu(ar
b oPh'c anis .

Yo pinci pal Sechon .

www.Jntufastupdates.com B Y
Scanned with CamScanner




i ) e aiasa - SeR— e —— B

\

R

A e i .
) ﬁ »UD > Ue "lrllh (Nj&l(ll 3 | @ _PI UG S “O ' ’WIE’” the ansfql

|
I " | |
alled rdegoh‘ue mgsfa\- ’ 5 called pos'uhue Cu;aml- |

he
Where Ny = te lractive ‘nder of  ordinary Ty

Me = T@FIQCHUE inden ol enha oxdinmg Tay -

Shuckne ok calcite crystal =-

|
“The dhoPe of  colcite cwdatal ts  Thormle hedral - Tha  common

angle s 7° 109°
| |

' Blunt  covner:-

e
e

i .A cornetT IrDh'lCh \')Q'g “‘fq‘f@e ob’ruoe QnCd(Q i$ CG“@C{

- Blont Cm@.

Dplte - s

"

A lihe J'o'l'n‘m(ﬂ op lwo blunt come is  called C_JEE'E
i
-ﬂn.d i which 18 Ponal\e\ fo opho axis 15 also

2N

|
li. teated oy cPh‘c onig. |
i

- i
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L_lh] anial C\Ll’.\jgl )
The  Cryutal  which hay onhd one ophic auis i3 called
umavial qustaLs :

¢ caldite, tourmalin.

Biawial Qqu:al -

. The Cndskal which  hay  two optic awis  are C‘GHE’&
Biawal Cnisml.

& Bomo

:‘ Nico piism -

Nicol prism i a optical device 1hich f1 made IYDh)
the calcite crystal which is wed to  produwce the  plane  polarised
lght ‘ R
= The Nicl pigro 18 invented by the  Scientist Nicol I 1§25

= Tw Al pism can be wed Qs a polanzer ard analvsa.

fl)rincig\ -

When an  ordinary \icﬂhk s incident on @ caleite crystal,
H SP\'\B into O-mgd and  f-vay hcm'm% OYH)DﬂomJ pYOJ‘ech-ong. The 0- a9
tn unde\qo ool Sntenal  eflecon Wilh 0 the  Alico) s ond

€-vay is tonsmited dhough prsm s o lineadly  polized light-

—
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(onshuckion :-

: fimey  its
A caleite  cwystal whote lonrdlh is  lhee

; unit
weadih T laken fy e combuction o a Nicol prisio: The uni

Sochon

all of  culate  Oystal iSO yhombohedion  hauing Pﬁnf"PC“

ARCH Wi angles N and (09" at shown in fuﬁ (@)

*‘.’
&
/ \o'\ A .
AX
© nzicd @ < ﬁ"ﬂ ®
N\ 00‘3‘ Y50
Q&Q o / = D

0F N[ICOl Pﬁ&m.

Cbmhuch‘on

T. end faces of the principal ~ dection  AB and CD is

Such  fhat ta Ongles N the principal plane ABeD bewme

68° and w2* T place of F1° and (09° a$ Shown in Eg(b)

= “The Yesulh‘ma 07‘1”01 % then cut d\‘ocaom.llll faes aloncd ac

o two parts -The sufoce ob each pait is made optically Pl
and then theie ave  polithed.
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B ' o ©

pb\ishec{ Swkaces e Joined ‘Ior]oum by ‘canada halsary’

@ thown o rwa The mulh‘na device is called oy Alicol pnsm’

Khich pmdurm plane PO\(\M(‘({ li(ﬂh[.

lnkig of o lisl e

\ schemalic dt‘acamm ol Alicol prism 18 Q8 shoton

n [\iatnc. The Pk\no Polmi?(\d “gh\ fvom Micol pﬁim cah be [noducod

ldorkinq of a plicol prism.

When a beam ol P\One Poloﬁ%ed Uahf is incident

en  the foce PR oith Cmca[e of 15° 1t JP\U;; intp two TGF‘IOCfed

Ty : 0-vay and  €- 10y These two vays Qe P\am Po\m'l?ed Tays

khote Vibratonr are at ﬁcahl* ancﬂles to each other: I

The 'rechh‘ue,.'- tndex ‘of ranada  balsam & )55 ;

| wheveas £ is 1658 for ordinany vay and 1-N86 .7[701 @Jthomdinmg.'f

. o
1ay - tlence canda balsarn lmder cap act ay Qo OPhCQllj aey

medidrm  Jor 0-vay and ophcally denser  medium Lo E-1ay.
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The 0 -vay travelt 0 dhe  Nicol prism fiom denser 1o
ey medium  and 18 fhcident ot the canada  bakam with an czrxale
?\@a{ev than 1the critical anq\e 69°, the 0-vay is  totally tnternally

Teflected floro  the C‘njata(.

E): . Sin”! [%. ! Sihﬁ\ ('l‘—m

The Q‘)Old \S -taoimJ fiom a e medium fo o denser

medium  and 1s  hanimifted 1o the Nicpl prismm  1ohich is a Plone
polavized lf(ahb :

Were{ore, wing the  phenomenon o} 1ot {nternal velection.

The plone  polanzed light s taenemlred form the Alicol prism.
Thus, Nicol prism  act ¢ @ polo2er  and  analyzer.

Alicol pisro Qs @ polorizer and Analyser :-
e v

When o bearm of  we polmized licah* is incident

on the plicol prism A, the emergent  beam form Al is plane
polmized [iqht- There bore, the prisko N, s called polanizev-
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F 0y ‘

WD

Ny

My

(b)

Q) ﬂincipal p\anes paralle] 3] ﬂ‘mcipol planes inclined  at

'n‘aht anales fo each other.

/

o the Po[omed bearn  from A, ﬁqllsf' on another plicol

pism AL, johoge principal  plane s porallel fo  that ob A, € -Tay i
fransm tted #hwuah Ny With  motimum ?nh?nsify-
TF the Micol prism My is sloly rolaled]  #ith Tespect fo

Ni, the ‘mtemi}g o+ e ay Taduallg decreades -

When the Pﬁnc‘lpo«l plahe of ay s Pevpendl'culo'r o th
prncipal pone of N, there i o Uﬂhf from A . Becawe €-7ay
behoves  as 0-1ay o e Aol pism. Mll and it is totally infernally

reflected by cada  baliam  layer:
% the Micol prsm Ny i Fother votated  about Tty
onis , the intensity ot \iﬂht Coming Ot N ;ﬂTOdua”cj thcreases

and  becomes  mawimum  When the pﬁnc‘npa\ plome My, 1 anin‘

poralel to that of N, .
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This  poperty can ke used for clolet‘h’n(a the plane

polmizecl light | hence the Alicol prism N, qgcle ot an  amlyzer

Thas , Nicol prists A, ard Ny, O known as polanzer

and Qm“ﬂ ¢ mgeh‘uelS .

Code e
lWaue P\ofes aie thu  uniotial doubltj fre‘:mch'n? posi’h'ue

& negotive aystaly  wohich  aan “nhroduce poth dilference o1 phose

diference between the  oxdinary Yay and  exhoodinary MYy

Idave plahex are mainlg +w00 ﬂpes-'f’heH are

. Hal llave Plu%e
2. Quater Wave plate

'[‘_ia_ll: Wave Plate:-

Holf wave ploter ere  the uniaxial clously ehacting
positive  or neraaﬁue' mqsluh‘ which ean  fhtoduce e path
| difference Al, or phase difference 51 between  Hhe ordinary oy

and exha ovdinmq mg' .

Colealation  of fhickvess @) of Haf woue plates-

et w  consider @ cdlom PlOle wohose  Tehactiue Index

v

o and thickness s 4.
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et Wo  be dhe ehactive Thder of O*C“nm}j L

and e be th 'reFmCHue fden  of  erha owdinmtj Tay.

Ueloci hj

<
=
eYVM—r— >

f\]e?ab'ue Cnd&t‘af Pasi Hue cvtlsml.

T totat poth difference  trouelied by ordinary

1y = piot
The total  path dilference trauelied by exhaordinary
10y = Jlot

The FaHn O\iHerence behoeen  1wo Yays

A = ,u,:)l.‘ *,UQI:
a ‘—'Quo -Me) b
We know that i th ditlevence thhoduced bU

Holl waue plate, 0= AT

e, % Mo - Le)

(LA | —o
) ‘D(ﬂok.uej

eeere———
et
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The  above  ¢q” TQP!(’S(’D“ the  Abickness of Hal oave
P\ole o n(xaaliuo (‘vvsml:
Stemilan ltd !

A B
QM - Ho)

P rePieseoh the dhicknets ob  Hal - 1oaue P\o}e Py |
|

pos‘\h‘ue ' C!tdsta[-

Quml‘ew Woue P\gie:-

Quarter rooue plates  are the unioxial  doubly

cr&jﬁols which can introduce  the j

T@chkinca Pwih‘ue oY necaah'ue |

path diuerence _ALT oY P\wme diWQTQMQ %— hohocen  Hu Ode'ncny

ay and e?xHaowdian mv-

Caleulation gt thicknets Oi\ Qudter  vooue p\_g@:-

——

\ P\ote rohose 'TQF!OCH ve

let us conmsider a cﬂlass
thdew £ ‘W and  thickness s E

et o e dthe vehactive fndex of e-vay and

e’ be Hu rehactive inder of €-1ay.
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(E N

¢ »
J, A Uelocity ‘L

MQ?QHUQ erystal potitive erystal

The total path havelled by 0-1ay - ot
The total  path havelled by E-ray ~ pet

Th FaHa oliprerenoe betoeen two Ayl
B - Mot - let

:IQJO'.UQJE
kle know thab e  path diference  tntvoduced by

Quarker  waue p\o&e 8 oae A

m
% ':QJU *.ut)) t
L A _®
LI(MO"ME)

Tt Yepveaenh Yaickness  of qUa1}ev Kaue P\a%e [ov

r\e?al-iue Cn‘stal .

-

Similodly, F =

— O
H [)Jo-ﬂej

T Yepuenh Mickness ol Quatter  aue plate for positive

Cndxml-
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