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tewilier was uaed todescribe thesignal-to.noise ratio ISNR) a t  each 1 M.O. Hwler. I?. L. Kml. J. P. HCslkup.and R. J. Mark.. lI."l.inear~~hnhrrsnt 
stage. By using statistical cummunieatinn theory, the optimum Pmrcuinu using an inwl ~ n n i n ~  technique," Proe. Inurnsthat Optirsl 

spread function of the ima~ing system will also be discussed. It wan 
~ ~ ~ J " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ \ ~ $ ~ , " , ~ ~ ~ $ ~ ~  Kzl:; , . M r l ~ s  dlinrar 

found that the external noise component <lid contribute a niunificant ehawrrcriratiun thruuRh .cup,me entatqinx." Appl. Opt. !&.a5 I ,979). 
part 1.0 the overall Rystem desiun. (13 min.) 

Th09. Space-Variant Proeeanina Using Tem~0r.l H o h n -  
phy.' RORER'I'J. MARKS I!. Dep l  of Elrrrrical Engineerinp. Lfni. 
r ~ ~ r r i l y  d IVoshinl'lon. f7'-10. Sealtk.  WA 9R1.95.-A numb..? of ~. . . ~~~ 

generalized tw,.dimensional space.vnriant coherent processors are 
presented. Fsch make  use of the temporal field amplitude wm. 
n,ntionlintegration enpahilitiea af the cunventional tran*miaxitm 
ht,lograml snd pome reren1l.v d e v e l a d  methrdr afrpsr~-var iant  
syritcm characteriratiun.' Each pr'rersoralao requirm a mask with 

Th010. Technique for  Coherent Optical Extrapolation of 
Two-Dimensional Bandlimited Simals: RORERT J. MARKS It .  
AWU DAVID li. ShtI'rH. Depl. 01 El~r t r i rn l  Enuine~riny. Ilniu~rsity 
of IVo~hin~ton. f'T-10,Seottln. IYA 9SlRS.-An iterativealgorithm 
for extrapolatinn of handlimited signnls. recently p r o p e d  bv Pap. 
ouli8.t is, in principle,caphleof heing implemental in twodimensicms 
with a cnherent optical pnxessnr. involved in Pnpeulis'salgorithm 
iaan infinite sequence ol'the linear opernlionr of low.pas filtering 
and truncntb,n. T h w  owratinns arc seo~>eatiallv ~ e t f ~ r m e r l  urine 

ma1 tame trnn.mittancechang~n~ rapah~litv ~etther mrrhsnirally or mnvcnt,,,nnl terhnqtm in H o,ltcrent p m ~ w  with rimple frd1,ark. 
tlertnrallyl nr well au 8 men"% oirrqut.ntral date input. Tnc pru. &,me fundnmpntal llmttstio!:s vf tlve p n t w w r  ulll k dl*cusrd .tnd 
rr,sun ~ t c a c n t d  are nut n,rr~nt I., ht, r * ~ ~ r e r . e n l ~ t i v ~ ~  01 a11 ~ 9 j h I e  some prrlimlnnr\. r e s t ~ l t ~  r~ rwnled .  I l:l mi".) 
cnes .  bat rather illustrativeofn hesic me tho dolt^. (13 min.) 

Thi. r ~ r e h  ymeroudy ~upporud by National Slicnee Fmndolion Grant 
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ThPI. Photon Emission in Resonance Fluoreacenee An Ex- 
ample of Sub-Poimnian Stalistim.' I. M A N n n  k p l .  of/'hynira 
and r\stmnorny, ond 1,rlilute of fJp1ir.s. Universily U /  Rochester. 
Xorltrslrr. NY IJ627.-The probability p ( n )  is r s l cu la t~ i  that n 
pholunsare emitted spunteneomty in a given time whenatwo.kvel 
stmn is placed in a resonent, coherent exciting field. The vnrinnue 

ir toand to k smaller thnn the variance ( n )  for random 
emissions, and the ratio ] ( n )  - ( tAnP)J / (n )  can beas lawe as :i/4. 
Some curves are presented to illuqtrate the photon statistics. The 
pwsihilitv of observing thesuh-Yr,is4oniandislrihution in a phnton 
counting experiment is d i s c 4  briefly. (13 mi".) 

' This work wurupporud by the Natinnal Science F d a t i u n .  

ThP2. Resonance Pluoreaceaec i n  Two-Level A t o m  Driven 
by intense Chaotic LighL c. R. WlLl.ls A N n  R. H. PICARD: I'hysics 
Depl.. Roston 1 iniversif>. Boaton. MA 02?15.-The recent intense 
activitv in strony-field resonance fluorescence exriled hv lasers of 
linite handwidth has h e n  concerned almostexclusively with theef- 
lert of laser yha- ncsiis and lea& tu only small quanlitntive c h n ~ e ~  
in the familiar 1hree.peaked spectrum obtained for mc~norhr~~matir 
laser erritation. \Ve mlculate, both anslytically in closed fwrm and 
numeriutllv. the rmnan<* flttoreseenre spectrum for an atom driven 
hv an intetkeehaotie light field chnrarteriried by Causeinn rutisties. 
for example, mullimde lapfr light. and find marked differenem from 
the ph8.w-noise case. The coherence time 7 ,  the Inscr light enters 
the model a* a dintinct new oarnmrter "lavine a mle analw'~u% to thet 
of the puke dsrntion in mhkrent trenai~nt eii&s \\'hrn';he nsttnral 
linewidth is sufficiently smnll, one ohlain* the characteristic t h m -  
veaked s m t n t m ,  hut thesidehndsare much bmader and less inlense 

ThPJ. Stable l temtive Approach to Phase Retrieval from 
Point-Snread Function Data. RICHARD IIARAKAT. Deot o/Ao. . . . .  
plrvd Sr-icnrrs. Monrard L!nitwrsil.v. Combridcc. MA 02139.-A 
numcricallv stable iterative algorithm is propased for determining 
Ihc tmkncwn wave fr<,nl of an uotiral svstem in terms of measured 
valuesofthe poinl.spread functiun. The linearized iterelive prnce- 
dure emplu)a a lilterpci version of s i ~ l a r  v s l ~ ~ c  dwmplsiticm which 
c<,ntrolx the ill.pned nature of the problem. Reprrstntalive nu. 
merical rnlculatic,ns for a wavefront hav in~  sphericnl nherrrlinn and 
cnma are illu.trated and discussed. (13 min.) 

ThP4. Wianer Di t r ibu t ioa  in O~t,ties. U. 0. HART6l.T. K. H 
RHEYNPH. . \ N ~ A .  w L O H l ~ A % N . ~ h ? . s d ~ . a l i , r h ~ $  Inrl ,~ut.  L'niwrs~lol 
Erlonren.Nurnbert. I b.'r:n,tn.Romrncl..ilr.. Erlonym. D.8520 U' 
(;,rrnan,.-'l'hc \\'ryner ci~strihutt,,n (\\'I)) was introduerd 1,v I?. 
\Vlynrri in 1Y:Il'ac a prohnhtlity t!mnion for quantum mwhanih 
The \I'D k l p d  1c8 rerunc>le r a ~ ~ e ~ p a r t i r l e  dualit\. ntnflirts. De 
Ilruiin In 196; 5howed that the \VI) ar a leeoltzatittn of the musical 
acwre. which preaenrs rimultaneoorly the time roardinate and the hn 
freqaeney. Nnutiaans2demomtrated the ucefttlnerrp of the \\'I> for 
the ilescriotion optical wa\.efirlda. We will roview the fund* 
rnentnls and then preqent *,me ~sptlral erperlmmtr. 'The inpalt 8s 
~ t ~ a r o u s t t r s l  nmplitudc signal and the tlutput thr optical displav of 
the arscr,n~rd \\'I). This two.dtmrnrionn1 M'n coald serrc w!nput 
for an optintl procanor that ~eenqnirs  sptrken words or identilim the 
speaker. (1:l min.) 

1 E. Winner. Phys. Rev. 40.749 11932). 
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thnn in the mc,nwhromatic c s e ,  having widths compnrabletothcir 
displacrment~ imm the central peak. The ~ i d t h ~ ~ f  thpsidehends ThP.S. Diffusion and s a t t e r i w  of a Picaceond pulse in a 
s r r  dptermined bv r, and the rmr  Rnbi frequency f. The fentures of Dense &altering Medium. KolCHl SUIMIZU. AKIRA ISIIIMAIII!. 

the fl,,c,regcenrr spertrum are diw, , .d  in two imp,rlant l imit ing AX11 ADAM P. HHtCliNF.I~: D ~ p t .  o/ Elrc t r~ral  En~ineeriflp, lini- 

crises: the rlow.mu~ulnti,,n and ~nqt.m,dulation ,motionnl nar. urmilYrrf IVashington. Scaltle. WA %3195.-A theoretical study of 

i n  m i  I13min.l thediffusion o fa  short pulre in a random dirtrihution efparticler. hsr 
k e n  r w n t e d  pr~viuuslv.' An experimental system for picwcond . suu sennn nivsan, R~~ Air OwFlupnvnt her, H~ APR, time.rmlved backscattering measnremmts has also been reponed.' 

MA01781. This paper presents comparisons h t w n  the theoretical mlcuhtiorw 
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