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Attempt Five questions

Ql- For convex-plano thin lens if you have l:0.6 Frr n: 1.45 , the lens thickness (t): 1.38 cm and
the paraxial ray tracing results are, shorvn in table,l while for principle ray the results is
shown in table 2o where Cr:0.0445 cll-r , Cz:0.0

Calculate astigmatisim coefficient for thin lens?
wherel shape factor X=0, Magnification factor Y:1, c:4.3186, d=8.6141, EFL:400.66 mm.

(10 degree)
to minimize the structural aberration coefficient for coma

(10 degree)

p3/ Write the constraint equations for apochromatic lens? Calculate the thin lens polvers for a
400-mm EFL apochromatic using the glasses (with the properties) listed in table (?) and APij
listed in table{, then determine the curvatures of these lenses (assume the negative lens
between

Q2l Find aprocedure which can be used
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For thin lens if you have 1":0.6 pm, n: 1.4.
ray tracing results are, b1:.020308 cm-t

, the lens thickness (t): 1.3

, Az:0.0

(10 degree)

;m and the paraxial

rurface v u u'
I 0 0.087 0.06
7 0.081 0.06 0.087

Calculate coma Wl3r,i" Seidel aberration for thin lens?
(10 degree)

5/ Define the following;
Stop, Bntrance pupi diameter, Conic , Shap factor, Abbe number, Dispersion, merit function,
Back focal length, Petzval radius, Airy disc? (10 degree)

Q6/ Write the equation represent the wave aberrations in polar and Cartesian corodinates?

--_.**-*-t':---,,'-*:;" (10 degree)

{"uurr,fu-

Table-1 Table-2
Surface Y u ut v u u'

I 0 00.087489 0.06006 4 0 -0.0s592
7 0.0828 0.060006 0.0874 3.922774 -0.05592 -0.08r531

the tive lenses
Table Tabte ti

Vender Glass vd Pdc Nd
I SCHOTT SSKNs 50.88 0.30294 r.658477 LP32 -0.003434
) OHERA FPL53 94.97 0.308158 1.438763 APl3 -0.002630
3 SCHOTT BAKl f, /.55 0.304724 r.572s29 LP2l +0.006064
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For thin lens formula for astigmatism is given by:
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The la$-ange invariant (Section 5.O is given by:

L - nluY - ull = t1Y - 0'349955

And since oiii=l for astigmatisim

srn = (0.349955)2(0.020383) - I

Sw = 0'002495 crn

The wavefront abermtion coefficient is given by:

W2n = 0.(D1248 cm

wnz = 2J"7"L



a2/

erration. A similar pnOcedure can be uSed with the Stftlctur . l: :erration coettlcient

for coma, o11. Figuie 13.7 shows a generic plot tbr ou. I ; :, linear function de-

scrihdby:

CIu = eX-fY (13lr)

At tlre point where this plot ctosses the abscissa 0r, = i;- Therefore:

x=fflr
\e)

For an object at infinity, X = W e)-For an object at ulrit

Consider a BK? singlet with an object at infinit'"'

n= 1.5168. Consegugntln e = 3-21O7 and/= 2-6593-lr
Equation 13.12;

X = 0.8283

Recall frorn Section I1.3 tlat the shape factor for mirLr;

O-T3n,which is not far from tlmt for corna
r:pherical was X =

03.r2)

*irgnification, X = 0.

'''erating in d light,
, 
'1 

these values into

f-tg L3!l Cencric plot of c t



a3/

The thin lens apochrcnnat,on the ottrer hand' has three constraining

0r+ 0z+ Qr = 0

[+,.$,)o'.[t)"='

[+)*'.8)*'.[t)', 
= "

c.21.2l

The fust constraint is on power. The second Constraint is on p'" \ tolor'
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v1 vz vr
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vhicle reduces to:

Tfte s('cond dctc(oinarrt ia:

a:[ffi]*

wtrictr tPcomos:

o -[*]*
Ttrc Iast dctorrnioant is glwcn by:

and tbis b€corrEs:

t : fe'ztlt
LvzvtJ

Tbc porvcr of ttre firet olerrrcrrt' $t is given lry:

V1 w1

*:l+:+l
l+"31
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Muttiply the deflotninator by rrl Arl' Or s'hich rhcn |teco[rcs:

,=[t-S t* #.(*-*)
"=*.fr.*

Itrcre arethw ruse<teterrninants tlrat ncciltobe gcmated' Thc firstis

lo' r 
I

o=l'*+l
lo&alI u\l
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ffi tl

Sz=

0r=

Sub*iudng in th TaUc nalucs, the denosrinmr in Eqt'

tobq

UA& + rl,Air + us$Pzt = -O'l74TXL-O24gnt+ 0'34

Inscrting into Equation 21.13:

uAP-O 4.m04368
o'= foffiI = a;57551-

Therefore:

0r = 0.005?85 or ft = l?2-869 mm

Follorving the sanrc prodrre fc Equatiurs 2t ' 14 and 2l-15'

$z = O008269 6 fz = l&-%l mnr

03 = {).011554 or fi = -85548 mm

?1.13 bfdt

:-i = 4.O75!

[Z-*v2arp + vraPzr




