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Chapler # 2
lens Abexrations:

The oleviak ;
i ,;M ‘dan.s 079 +he ac.rua..ﬁ Image poduced by a lens
om fhe idea) image predicted by simple theovy of
image Fovymaheon ave Catled aberrations.

* Types of Abervyak ons:

Theve are Fwo Ty,:es A'P aberyations (a) monochrvomahc
anel (C) Chvomatic abeyvyohon .-

o meonochromahe aberr ahom -

These ave #he «bervahons pmduced by noh-FaYan;aF
Yays and these abevyatons are alse Called as
Seidel abewvcihons - These weve ddiscoveved by him
M 1958 and ae called Seide] monechyomehe
abervations

7%7 ave ﬂ‘rﬂ\w c{a.as'a'ﬁ‘d ar.- .-

(. Sphevical abexyahons -
. Gema-

in. AzH lo W DN

V. Cuyvatave of Feld
V. Diskovhon-

v Cﬂwomah‘c abe yyahovn
= - s
We Kknew that, -fl;- (le, I)(g 7
where, R & Ry are vadi/ d‘P Cuxvatyre gfa .(?epq/ 4 J4e
refrackive index of matevial of the lens and € i 1o
focas /e.ug*l\ of a Hin lens.

for a lens,  Ug>lp  ie focal length decveases
,Cfbn) ved 4o violet ehd Of the Spectrum -

A lavge numbe¥ of Coloured images of Liaient
sizes situated at diRevent positons due 4o o
Dhite oBject are seen. Heha e  image s blurved.

Thic Aefecr of the mage s Called chyomabe aberago,.
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* Types of menothvomatc Aberrabons
and +hewr ReduttHons:

1) Sphevical abexvrobhon .

wmarginal
racgina }
Marg inod vay< a‘f-&e,v n@-acﬁm come b a PO:M ad J:n
Poxax ic! Yeups afler vefrachom Come do & ‘;oiﬂ* at &p
As diffevent vass are focussed od diffevent poinlc  the
lens loes ot form a peink imoge of an axial point object,

The distance between Im & Ip s catled) axial o
|on%2+u&?nab Sphericad abermtion

The ciyeudax patch of diameTer Ap s called +he
civele of Jleast Gnfusion.

This abevyation avises due to lage apertuve
of +he lens:

¥ Reducton of sphercal aberohon:
G By yeduting the lens apevture
() By using plane convesx lenc

marginatvay

N 5
N ™
e s, _—
Paraxial —> | Fim e
Ly I e ey ! Axi s
il ) sphewcal
sphenc Dbe o
A‘:evmﬁm yroh

When rhe cuyued Surgnc,g P e planoc Convern leme faces
Hae ncident "'S"“'; e sPheyz,o,D abeyvohon g VAT M.

(ii)) By using Cyossed lens:
R _u(zu-0)-4
Ra™ m(zu+D)
af thic equetrion is sabished by a lens with vadii of
ey yvaluve Q, & KQ_/ sphev{Co’ akexyahon |5 nd“w_
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* Coma -
If a peint chject is siiored off Hhe pincipal pais | +he
lens foxme a Comer like image in place o point image.
Ttic defect in Hhe image i colleb coma.

Comatic . !
Abervraton. X A
iRk
Ra\r.: @ming fyem difevewt zones (i, 2-2, 3-3.-) form
iffevent civcles on +he Scveen Xxy. All +hese civeles
ovexlap , vesulhing in image having the appearance of

o Comet. The intemsity of Hig comel & qrealer at point
P ond decreases as i+ approacheo o €.
VR

educkon in @ma:

(> Ir can be veded by using a lens of vefvachve index

)JT-": QX”d E’:—.L
Ra 9 .

Giy Ir Canbe minimized by using a stop ““&'akh*agm-
(W) I+ Can be - . a.-mznn}u,.f each zone of +he
lens satishes +e Abbefl sine condirion:
A,y Sn@, = MaYy SinO;
vl ,Y’ & 0, nﬁex fo QI/ height cf O’b‘eu‘ & slope angle

of incideur oy
02, Y2 86, = R, height of image &siope angle of emevoud

0,510

Lasexal maﬂv\i?ica)im of :Mge_,/%: e
1('%}.'3 same for all vays iYres pechive o 6,&Q,, +e coma
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+@) At s-mo.h'sm :

When o peint obyec-is situaked fav off the principa) anic
(33 imoﬁe consSishks cQ-f—q-o mxd-unﬂy pexpu\dJo.&u [ines
Sepexated by a Finite disrance and "".'19 in
PQ"PW"“M‘* planes. This de fect of the image s
Called as asHgroakism .

Principal OXiC

The distance between pp'& QQ’
aleng the pyinupal axis 1S called astigmakic
diffeven ce.

ReducHon :

¢ The vays yoking large angles with +he axis & He
Jews ave cut off by placing a stop ak propex positian.

Ciiy By malang wse ¢f guitable Combinahion Of Convex omd
tencCave lens:

(i) Tn an OpHCa) syskem of
their posiHons, qs\-ismaﬁsm Can be weduced:

sovere lenses, by adjutg
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*@4) Curvatuve of feld:

3

— Pri ndpaj
A axig
OLJ'QQ i B!

For an exiended o@'ea, q curved image is formed.

Th : : :

-,;-.,.,wmm PovH on of the emage nearex to prinapal anig
. foufs,’m.r Mg blurrs as we go away £romthe

Gris - Thic defecr jc Called cuvvaduve of field.

Reduch ow!

- > N (for sycrem of +hin lensec)
2 wheve , R i e yadius of
Curvature ¢ &nal image -

for iw\age. o bef-\od-/ R must be af infm‘.‘f; 5

> g = o

a R / {4 ;
i A% +"-‘2-£2 S ‘idz_wak cohd"Hd?\_\

28 4, &y, ave same, £ &£, ‘hav opposite Signg.

Hence +he veduchon (¢ possible with a Combination
e Suwlable Cencave and Convex lenc-
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*(S) Distorton:
ihe Ve GEion fnSihe M%"\;e‘.w‘m pyo duced ")‘q. leas
Ho¢r difRvent axial Ljsrances vesult in the aberyation
Called disrovHoa:
Theve ave +uo Types ot distoytion:
(a) Bavve! shabed amd (b) pin- cushion .

o @

@Gamage)
obj eck Pin cus bion Rarre)shaped
= distoYHon disterhaon
(Image) .
Reduch oY) .

object |
L Stop La

A stop is placed betwoen tud symwemd lenscs, So
e pin cushion distockion produced by Hhe frxet lene
s Q,MP%:Q_RA by He barvel .s'haqhed AistoxHown

mdute& by +he second lens o gel- veduced|

digrotHen .

Prsjeckion and camer leses ave conshricked

‘v Hais m’f‘
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