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The problem i.加estigated. in 切e prese武 thesis is 

七ha七 of i助ge forrr日七ion urder p.rtia11y coherent and 血rtially 

poOErised liゆt ihln吐nation in apodised op杜cel syste皿s. The 

irgtng chqraoteristics of an optical systems can be modified 

by controlli昭拙e ampli切de distribu.七ion over 切e pupil of 

the sys七em. Such s. modification in the ampli切de distribu七i-on 

is called apodisa七ion. Gene取 ly 切e purpose of apodi舶七ion is 

to achieve be七七er performnoe of optical 町s七ems for desired 

apphications・ 
In optical sys七e鵬 like 吐croscopes，切e object is 

illuminated by an auxiliary 町stem consisting of an extended 

pr!吻ry source and a system of condenser lenses. The julu吐一
助七ion of the object wider these condi七ions ie p鼻rtially 

cohere武． The i助ge forming prope土ties of 切e i血gi昭 sy etern 

depend upon 切e impulse response 吐 the i畑gi.昭 87 5 tern 

(point spread fune誠 on),object t均ne吐ttance function a斑 
the coherence co魂i七ions pr evaihi昭 upon the object pl.ne・ 
A mathematical frame-work for treati鵬 the problem of imq.ge  

forme t正on has been given by Ho誹ina+． ェnHo誹i ne' 切e o ry,the 
ill如ination at the obj"ect pl日ne is considered as 血e to an 

incohere吐 effe e七ive eburce such t厩t the source intensity 

aistribution function a nd the mutual coherence function at 
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the objec七 p1ne form a Pourler transf or皿恥Ir ln acco血a.nc  e 
to the Van Citteret Zernike 切eorem. Ui心er condi抗ons which 
are usually met in pr円 ctice、 the exi七 upi1 of the condenser 
is I11umin ted incoherently and 助y be 1mo皿 as the effective 

sou rc e. The state of coherence in 切e object plario,is given 
白 PsraTfleter 「－ αeIlneU a 5 

_ 	. 	し n) . _. _ 	
the ratio of numerical apetture 

the co風enser to t垣t of 切e Objective. The coherent a nd 
incoheren七 i11umjitjon limits correspond to らo and r-+め 
respectively . 

In cese of image for加tion 切rough a. telescopic 
町s t em,point spread function (P卵｝ is modified f ro皿 i七s 
ideal shape due to atmospheric 七urbulence in 切eat皿o s phe r e・ 
As Eopkin& theory of image formation wss notapplicqble to 

deal with 切e inte鵬i七y distribution in 切eP田／飽r field 
diffraction pa廿emns、七he 切eoxy of coherexce was developed 

fur切er 価士oh led to Schellts 切e o re皿． Scheul、 s 七heore皿＋+ 
fa ci li切tes 切e calculation of intensi切 distribution in the 

far field diff均otion pa廿erna. The i.此ensi切 distriぬtien in 

the far field diffr日ction pattern depends on 切e incoherent 

optical transfer function of the i助ging 町stem and 加rt玩"y 
Coherent field at 切e entrance pupil. So in order to-e valua.加 
the intensiサ distri加七ion in 切e diffraction r 廿一，o叩 of 

the iii'gi昭 sy stem 加s to.be  wbrked out. De七er吐nation of 

o雪 has also become very..impor七りnt means of evaluati昭 切e 
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p erf o rnぬnoe of incohere吐ly i.11叫i期ted. optical 町8七e fl18・:1:n 

t加、c8lculation of diff'ec誠Onpa七terne,no'maJ,i sed mut助i 

inte nei切 of iiluniration which accou武 fox' 切e loss of 

coierence can be qoneidered, as a eeco皿 G鵬cadi共g 町s七em 七o 

iflcoherently ill-u叫rated teiescopic i四gj昭・system. 

The diffractj.on spre顧 of tie optjpal 町stEtfl ma.建ed 

with polarisa七ion 加 .ske . in different zo加s o r 仏e 町steifl 

depends ori 七he pol時i肥tion state of 七he incident radia七ion. 

By making sui切ble choice of the g tate of polarisati血 and 

wI切 proper orlen垣ti叫 of the po垣ri sation 立旧 eks、one cari 

simulate the coridit土o稲 of djffereiit a如よ士七udea nd 如ase 

C Oa ti昭s in differen七 zones of 垣e optical sys七em. The 

aa却ser in the image plane fur切er modifies 切e diffraction 

pa t七 emn a加 hence 切e optic日i 七rnnsfer function of 切e optic.i 

system. Therefore，切is ia V917 effective tech吐叫e of 

achieving a podisg tion. $tudy of partial polarisation has a 

gres.七 deal in common 吐切期r七玩i coherence since bo切 are 

related to the statistical n日セire of incident radi日tion. 

Several matrix me切Od.s are availabie to study the in ge 
十．十 t 

f or働巳t士on under pert垣il.y poレrised li帥tよ In coherency 

n trix approach、ooherenoy mnetrix describes the s切te of 

po玩risation. This 湖電 trix is modified by 2x2 Jones 血日 trix 

ー－■■■■■■戸■■■■■り■一ー ー 一 」 

+ R.C. Jenes,J.Opt.5 .c ．加．坐，126 (1956) 
++ G.Parrent and P 恥瓜an> Nuov.,C如en切茎，幻o （的60) 



！迦 resenti肥 the optical system. 

First we consider iinge formation of extended objects 

in apodised microscope. The non-periodic extended objects 

like straight edge 、sJ-it and bar are very much used for 

evaluation of opti叩i systems. Hop吐frs' theory has been 

applied by e number of 6 jュthors in studyl昭 the imqges of 

ex七ended ob」eets for vniformly illumi期ted aper切re・However, 

a ]-1七tie work hョs been done on the ii ges of extended objects 

empioyi昭 apodised apertures. In view of the i皿po r切noe of 

these 切Pe of studies, we have investi胆ted the images of 

strdght edge,slit a血 baで ob j ec七s e即boy i昭 apodi sed 

apertures。 The objects considered are havi昭 ampli加de as 

weユ i as phase varia.tionso Two different 切pes of apodisation 

filters heve been considered. In 切e first 切pe，切e empli加de 

is 吻xirnuin at the een七re and tapers off towards i七s edges, 

七he reverse is true for 切e second 切pe. The in.ge formation 

by an aberration free armular aperture has also been 

considered . 
t 

The inf'luenee: of condenser trsns吐ssion ch9 re eteris七ios 

upon the performince, of microscopic systems has also been 

i_ ny o s七igated by foil owi昭七he sgme approach. By 助vi昭 

a叩litude Coati昭s over 切e oondenser aperture,the 5もa七e 

of coherence at the object 皿ane and hence 切e imrge for吐昭 

properties of the 町畠七em can be modified. Three differen七 
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effective source intensity distributions which fall into 

two types hq.qve been considered・The firs七 句ゆe of intensity 

distribution giv・ョ s rise to irnproveme此 i_n image co武rast at 

the 加st of little decrease in image resolution tnd 切e 

s eco皿 旬pe gives i皿provement in i助ge resolution at 切e 

ces七 of little decrense in i期ge contrast. 

The use of centrally obscur破 condenser is very common 

in 吐croscopic sys七eins. The effec七 of annular illu吐wえti on 

on the imnges of exte皿ed objects hョs been inves七igated. It 

is shown 切at the annul町 ill Will]妥三tien gives an 加provement 

in resolu七ion in 切e 如Rg es.OEe eff ee七 of 切e eombina.tion 

of annu助r illumina →tion tnd second 切pe of in七ens i七y 

d letribu七ion hes also been investi助ted. For this co而ins七i-on 

a significsnt improveme武 ln imge resolution at 切e cost of 

li七tie decreQee in i血ge contrast is shown which is not 

possible to achieve by either one alone or by 昭ぬIfりr皿 
illumination . 

Next we consider image formation in telescopic 

町s t em. The atmospheric turbulences limit 切e perform月1皿es 

of telescopic sys4&me,s加町 of the problem of modifyl堰 the 

far fieユd diffr.o廿ori 恥七七ensbr apodised aper加res at tI 

pupil of the telescopic 町stems for improved performnces 

is of nnch i血por土anoe・The complex a卿1-tude fil七ers are of 

much prRotjcal uβe for i仰rovi昭 切e i血ge q如li切．・ 
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o onside ri昭 the impErtance of 切ese fil七ers we htve 

evaluated. the opti叫i 七ransfer f叫otions of optical systems 

employing these 切pes of apor切res In different zones of 切e 

op七bcal systern。Very i武eresting fe8切res 山ve been ob切mned. 

It has been showii 切at iiProvernen七 in 切e frequency response 

can be niade at low frequencies and/or 叫dium fre叩。noi es 

giid,oi:' -叱mfre嬰lencェes by selecting spec血i cases of 

complex a叩li.切de filters in different zones. Pur切er, some 

of the resul七s of O四s ob畑 mned ere used in caユou lati鵬切。 
far field diffrac七:ion p心terns by telescopic systems. To 

account for 切e effec七 of atmospheric 加rbulenc e,Gaussian 

form of co-rrelation has bせen applied. The resulte of 切e 

fia:' field diffraction patterns and two pol武 r o so lu七ion 

studies bave been o叫pared wi切 that of uniformly illuminated 

aper加re. 

恥 heve &lso s七udied the point iltage intensi旬 
dis七ribu七ions and optical transfer function of a .an op七ica i 

system u旧 sked 直切 句o end. 切ree linear polarisation maske. 

The Lncide水 111じ皿Dj:hori h。s he町： oons1dered fuflr ei1iptica1町 

,olarised bearn, The eLect of切e orienta七ion 吐 切e analys曲r 

and p0121・isBtion for of 切e incident illumi助七ion hq.s been 

t;包ken・t鵬6 霧eeou雌． We 垣ve口いー co OG以nid虹でd 切e case of へ 
r r t垣u1y polarised incident illumination by ap皿yi昭さぬerency 

n trjx formu]tjon. The . point iiflge intensity dislributions 



of Rn otplcal 町atem msked wj－七 h 七wo P&r七1ョ1 cirou玩r 

polarisers bas been wo建ed ou七 by mking use of coherenoy 

加世ix sPproaoh◆ Three different oonflgurations of Part妬1 

olroubr polarlsers oonsidered are(1)Rlgh七 oiroular 

polsriser In both 切e 、ones,(11)Left olrc,ilnr polariser in 

both the zones and(1工1)Righ七 cir叫br Polgriser in one zone 

and left cう－rcular 凶勤臨加曹 in 切e other zone・The 5加te of 

Polarisation in the iTnsge 具Bne for above 00吐igUI'ec七ions 

hgs also been woI'ked out. We have also oonsidered 切e OPtioal 

system msked Wi七h t四 Polarisers 且 am Pス of Partial 

linear anVor Partial cirou球r tyPe in 切e two zones・Thr。e 

different 00吐igura抗 ons have been oonsidered- （工） Parti81 

linear Po垣riser in bo切 七he zones, （エエ） Pqr七ial circular 

Polariser in the imer zone and Par七ial lin叩r Polariser in 

the outer zone and(1工1)P,rtiい linear pol,rlser in 切。 
Inner zone 8皿 pRr七ial oirc吐りr polRrlser In 切e outer zone. 

The work presented In 七he thesls has resulted in 切e 
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