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AnHoramus. CpeactBa Ju(pakIMOHHONW ONTHKM TO3BOJSIOT ONTHYECKH peai30BaTh
HIMPOKHH CIIEKTP MaTeMaTHuecKuX (DYHKIUIA, TOJIE3HBIX B PA3JIMUHBIX NPUIIOKEHHAX. OcoObIi
HHTEpeC MPEACTaBIAI0T Oa3UChl, ONTUMAJIBHBIE C TOYKH 3PEHUS MPEACTABICHUS M Ieperadu
ontuyeckoii uHpopmaumu. B HayuHoit mkone axkanemuka PAH mnpodeccopa Bukropa
Anexcangposuya Coiidepa 3HauMTeIbHOE BHHUMAHHME YAEIAETCS PEIICHUIO 3aJad B OITOH
obnacty. YenemHo pelLIeHBI 3a/auu ONTHYECKOIO MYJIbTUILIEKCUPOBAHUSI -
JEMYIbTUIIICKCUPOBAHUSL  PA3IMYHBIX IYYKOB JIa3€PHOTO W3IY4CHHUS Ui  MOJOBOTO
YIUIOTHEHUH KaHAJIOB CBSI3H, YHCICHHOM M ONTHYECKOW peanu3auuu pasnoxeHus KapyHeHa-
JlosBa Ui HCCIEqOBaHHUsA YCTOWYMBOCTH PACIpPOCTPAHEHUS BHUXPEBBIX ITYUKOB B Cpele CO
CIyJaiHBIMM  (IyKTyanusMH, NpUMEHEHHE COOCTBEHHBIX (QYHKUMH OTrpaHMYEHHBIX
ONTHYECKUX CHCTEM Ui Iepefadd CUTHajla C MEHBIIMMH HCKAKCHUSMH. JlOCTMIHYyThIE
pe3yabTaThl B pa3pabOTKE HOBBIX ONTHUYECKUX YCTPOHCTB MOTYT CIIyXKHTh OCHOBOW IS
MIePCHIEKTUBHBIX HHPOPMALMOHHBIX TEXHOJIOTHIL.

1. Benenue

B uHOpMannoHHON Teopur ONMTHMAaIBHOCTh MPEACTaBICHUS HEKoToporo curHama [1-2] o3Hadaer
BBIOOp Takoro ©Oasmca, B KOTOPOM YHCIO KOI(PPUIMEHTOB pa3loKeHUs MO JSTOMy 0Oasucy
MUHHMaJIbHO. B onTHYecKuX npuiioxkeHusx ocodoe BHUMaHUE yaenseTcs 0asucaM, IpeCTaBIsIOIUIM
coboif pemenne muddepeHInaTbHOr0 WM WHTErPalIbHOTO OlepaTopa pPaclpoCTpaHEHUs dYepes
OIIPEIETICHHYIO ONTUYECKYIO Cpeldy WM cuctemy. Kak mpaBuiio, 3TO MOIBI JIA3EPHOTO H3ITydEHHS.
Kpome Toro, unrtepec mpencraBisitoT Oa3uChl, ONTHMAJbHBIE C TOYKU 3PEHUS MPEACTABICHHUS U
nepeqadn ontudeckoi wHpopManuu. Hampumep, O6asuc Kapynena-JloaBa, obecnieunBaromuit
MUHHMAJIbHOE KOJIMYECTBO WIECHOB PA3JIOKEHWS B NPEICTABICHUHU CIIyYailHOrO CHUTHaja. A TarKke
coOcTBeHHbIE (YHKIMM OrPAaHUYEHHBIX ONTHYECKUX CHCTEM, COIJIaCOBaHME C KOTOPBIMHU
obecrieunBaer mnepefady CHUTHalIAa C MEHBIIMMH HMCKaXeHusMH. OnThyeckash peanu3alus TaKHX
CIIOXHBIX Oa3UCHBIX (QYHKLUMI, HE HMMEIOIIMX WHOTAA JakKe€ AaHAJIMTHYECKOrO IPEICTaBJICHHS,
BO3MOXXKHA TOJIKO C MPHUMEHEHHEM CPEACTB IU(PPAKLUMOHHON ONTHUKU. Bompmioil Bkiax B pa3BUTHE
TEOPETHYECKUX OCHOB U METOJO0B JU(PPAKIMOHHON ONTUKH MPUHAIICKHUT HAYYHO! IIKOJIE aKaJAeMHUKa
PAH mnpodeccopa Bukropa Anexkcanaposuua Coiidepa. B nanHo#l craThe npoBeaeH KpaTKuii 0030p
JOCTHKEHUH HayYHOH LIKOJNbI, CBSI3aHHBIX ¢ (QOPMUPOBAHUEM M aHAJM30M ONTHYECKUX CHUTHAJIOB Ha
OCHOBE ONTHMaJIbHBIX 0a3UCOB.
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2. Mojapl J1a3epHOT0 M3/1y4eHHs

B onTHke xopomo u3BecTeH 0a3uc MIOCKUX BOJH, CIIEKTP KOTOPOrO MOXKHO TOJIYYUTHh B (POKaJIHHOM
TUTOCKOCTH JIMH3BI. Hapsiay ¢ TIIOCKMMHU BOJHAMH YacTO MCIOJIB3YETCsl Pas3iioKEeHUE MO KOHHYECKHM
BOJTHAM, KOTOpPhIE€ TAaKXE COOTBETCTBYIOT COOCTBEHHBIM (YHKLHUSM ONTHYECKAX BOJOKOH C
MOCTOSIHHBIM TIOKa3aTeNieM MpeNioMJIeHus, T.e. MoaaM beccens. OmHaKo BBHIONHUTH ONTHYECKOE
pasznoxxenne No 0a3ucy KOHMYECKUX BONH He Tak mpocTto. DopmupoBanue nyuka beccens HymeBoro
MOPsIKa MOXKHO BBIMOJIHUTE C IMOMOIIBIO CTEKIITHHOIO KOHYyca (pedpakilMOHHOro akcukoHa) [3], HO
JUIsl TeHepaluu MoJi beccens BbIcokoro mopsaka noTpedoBaach pa3padoTKa MPUHIUIHATBHO HHBIX
ONTUYECKUX AJIEMEHTOB, KOTOPhIE MOXHO OOBEIUHUTH MOHATHEM «beccenb-ontuka» [4]. B Teopuu
pE30HATOPOB, TPAJAMEHTHBIX BOJHOBOJOB U TApaKCHAJbHBIX ONTHYECKUX CHUCTEM HINPOKO
HCIONB3YIOTCS  Moubl  ['aycca-Opmuta, ['aycca-Jlareppa, KOTOpbIe SIBJISIOTCA COOCTBEHHBIMU
(GyHKIMSIME TpaiueHTHBIX cpef [S]. [Ipu ananu3e abeppalwii BOJIHOBOro (hpOHTA UCIONIb3YyETCsl Oas3uc
Hepauke [6]. OcyIecTBUTh TEHEPAIUIO, & TAKKE ONTHYECKOE PANIOKEHHUE M0 TAKUM 0a3ucaM CTalio
BO3MOXKHO TOJIBKO C TOSIBJICHHMEM TU(PPAKIIMOHHBIX onNTHYeCKUX 3ieMeHToB (JJ0D). B paborax A.M.
ITpoxoposa, N.H. Cucaksina, B.A. Coiidepa u ap. [4, 7-10] Obut0 TpPEITOKEHO CHHTE3MPOBATH
OIITUYECKHE JIEMEHTHI — "MOJaHbI", GOPMHUPYIOIINE U CENEKTHPYIOIINE OTAEINbHBIE MOJBI JIA3EPHOT0
nanydeHus. [loxokas mocTaHoOBKa 3ajauM conepkaiack B cratbe A.W. Lohmann, G.K. Grau c
coaBropamu [11], omyOnukKoBaHHOM dYepe3 roi mocie Beixoga padorel M.A. Tomyba, A.M.
IMpoxoposa, U.H. Cucaksna u B.A. Coiidepa [6]. DTu muoHepckre pabOThl MONYYHIM HIHPOKOE
pa3BuTHE B Hay4yHOH mKkoie akajgemuka PAH npodeccopa Bukropa Anekcannposuya Coitdepa [12].
B rpymnme npod. B.B. Kotisipa Obli paccunTaHBbl, 8 3aTeM M3TOTOBIICHBI IPU COTPYAHUYECTBE MPOQ.
C.H. Xouumuoit u rpymnel npod. S. TypyHena (Yuusepcurer Moencyy, ®ummsnus) J10D,
obecrieunBatonye (GpopMUPOBaHHE MHOI'OMOJIOBBIX JIA3€PHBIX ITyYKOB C 3aJaHHBIMH CBOHCTBAMHU
camoBocmpounssenenus [13-18].

3. Basuc Kapynena-JloaBa

Kpome nepeuncieHHBIX Bblllle 0a3uCOB, M3BECTHBI APYrMe ONTHMAalbHble 0a3uChl, HE HMEIOLINE
AQHAJIMTUYIECKOrO MPEICTaBIeHUs. OTO CBSI3aHO, KaK IPaBUJIO, C JONOJHUTEIBHBIMU YCIOBUAMU WU
OrpaHMYEHUSAMH, HAK/IaIbIBAEMBbIMU HA ONITUYECKHE CUCTEMbI MJIM ONTUYECKUM CUTHAJL.

IIpu cTatucTHyecKoM NOAX0/€ K OINMCAHUIO CUTHAJIOB ONTUMAJIbHBIM 0a31COM AJIsl IPECTABICHUS
OTIENBHBIX pealn3alyii CIydalHbIX CHTHAJNOB siBisiercst Oasuc Kapynena-JIossa (K-JI) [19], mpu
KOTOpOM HOpMa OIIMOKH, YCpEOHEHHas M0 aHcamMOmo peanu3anuii, MHHUMajabHa. 10O ecTs,
pasnoxxeane K-JI obecrieunBaer MHMHHUMa@JIbHOE KOJIMYECTBO WIEHOB CPEOU BCEX BO3MOXHBIX
pasNoXeHH B MPEACTABICHUH CIYYalHOTO CHUTHANa Ul 3aJaHHON CPeTHEKBAJAPATHYHOW OIIMOKU
[20]. DT0 cBOiicTBO BOCTPEOOBAaHO B PA3IMYHBIX NPUIOKEHUSAX: OT 3a7ady Paclo3HaBaHHS JI0
po0IeMBbl MOBBIIICHHUS] YCTOWYUBOCTH MEpEAaYr ONTHYECKOT0 CUTHAJIA B YCJIOBUSAX TYpOYIEHTHOCTH
atMmocdepsl [21-26].

B nmauane 1990-x rogoB B8 UCOUM PAH 6pina ycnemHo pemieHa 3agada pacuera 6aszuca K-JI mos
IKCIOHEHIINATBHO-KOCHHYCHOM KOppeIsInOHHON (yHKIuH [27], a 3aTeM nccienoBaHa BO3MOXXHOCTh
ero omruveckoil peanmmsanuu [28, 29] ¢ menbio GopMHPOBAHUS IEKOPPETUPOBAHHBIX MPU3HAKOB
ONITUYECKUX CHUTHAIOB. 3a 3TH pe3ynbTatl B.A. Coiidep n C.H. Xonuna nomyunnu B 1993 romy
[lepByto mpemmro ['epMaHCKOro OOIIECTBA COASHCTBUS NPUKIAAHOW HH(POpPMATHKE 32 IYYIIyIO
Hay4JHYI0 paboTy B 00yiacTé 00paboTKH N300pakeHUH U paclio3HaBaHUS 00pa3oB.

B nmocnennee Bpems craHOBSTCS Bce Oojiee aKTyalbHBIMU 3aJa4d IepeAadd ONTHYECKOro CUrHaia
Ha 3HAYUTENbHBIE PACCTOSHUS B CBOOOIHOM MPOCTPAHCTBE, MPUMEHEHHUS ONITHYECKOTr0 U3JIyUeHUs IS
30HIMPOBAHUSI HOBEPXHOCTH 3EMJIM, ONpEleSeHHs MapaMeTpoB OKPYXKAlOLIeH Cpeabl, JOKAUH U
Hapuranuu [30-32]. [IpuMeHeHHe ONTHYECKOrO M3ITYyYeHHs B ITHX MPUIIOKCHHUSIX CTATKHBACTCS C
HEOOXOMMMOCTBIO ydeTa BiMsHHs aTMmochepHoit TypOyiaenTHocTH [33-35]. TToaTOMYy MHOXKECTBO
YCHUJIMH HaIpaBJeHO HA IOMCK BO3MOXKHOCTH HPEOAOJEHHUS] HETaTHBHOTO BIUSHHS TYpOYJIEHTHOCTH
cpenbl. O030p COBPEMEHHOT'O COCTOSIHMA B 3TOM 00JaCTH MOXKHO HAalTH B COBMECTHOM ITyOJMKAIMN
uccnenosareneir MICOU PAH, Camapckoro YHuBepcurera u YHuBepcurera Maiimu [36]. Taxoke, 1o
nHunuatuBe akagemMuka B.A. Coiidepa ObuiM BBIIONHEHBI YHCIEHHBIE W SKCIEPUMEHTAIBHBIC
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WCCIIEIOBAHUS 110 YCTOWYMBOCTH BUXPEBBIX MYYKOB K CIIy4alHBIM (DIYKTyalusiM ONTHYECKON Cpebl
[37-42].

Jns aHanuza criocOOHOCTH TE€X WIIM MHBIX ITYYKOB COXPaHSITh MHPOPMAIMOHHYIO CTaOMILHOCTD
(mampuMep, OpOUTATIBHBIN YIIIOBOW MOMEHT) MPH BO3ACHCTBUH CIyYaiHBIX (IIYKTYallMid ONMTHYSCKON
Cpe/Ibl HCIOIB3YeTCsl YUCISHHOE MOICNMPOBaHIE WK JTabopaTopHbIe SKCIIEPUMEHTHI ¢ MMHTATOPaMHU
TypOYJCHTHOCTH, CPEAH KOTOPBIX MU(P(Y30phl, PACCEHUBAIOUINE YKPAHBI M SYCHKH TYpOYJICHTHOCTH
[43-44]. CunTe3 TakOro UMHUTATOPa TYPOYIEHTHOCTH MOKHO PEATH30BAThH C IOMOIIBIO PAa3JIOKEHHUS
K-JI nns 3apaHHBIX KOPPENSIUOHHBIX ONEPaTOpOB Ha OCHOBE MOHMCKAa COOCTBEHHBIX (DYHKIMH 3THX
orepatopoB [45-46].

4. Bazuc BBITAHYTBIX ceponIaTbHbIX BOJTHOBBIX QyHKIMA
[Ipu aHanu3e W KOMIIEHCAIMK aTMOC(EPHBIX HCKaXKEHUH UCIIONB3YETCsl He TONBKO pasnoxenne K—JI,
HO ¥ 0a3uC BHITAHYTHIX cheponnanbHbiX BOTHOBBIX pyHKuit (BCB®D) [47].

CormacHo Tteopun TnpeoOpa3zoBanusi Dypbe, cUTHAT HE MOXKET OBITh OJHOBPEMEHHO pE3KO
OTpaHMYEHHBIM B 00BEKTHOH 00JaCTH U B TOJIOCE MPOCTPAHCTBEHHBIX YacTOT, HO C MCIOIb30BAHUEM
BCB® wmoxHO 00ecmeunTs HAWITYYIIyl0 KOHIICHTPAIMIO IIOJISI OJHOBPEMEHHO B OOBEKTHOW U
MPOCTPAHCTBEHHO-4acTOTHOM oOmactsix [48-49]. BCB® Takke NPHUMEHSIOTCS B Pa3UYHBIX
MPHUIOKEHHUSIX: B TEOPUU CHHTE3a aHTEHH, NPU BOCCTAHOBIICHUH OOBEKTOB IO H300PaKEHHIO, JUIS
CBepXpaspelleHws], B TEOPUU PE3OHATOPOB, B iupoBoii ¢prmsTpanmu [50-55]. B Hagare 2000-x romos
B UCOU PAH mnox pykosomcrBom B.A. Coiidepa Obur pazpaboTaH HOBBIA YCTOWYMBBIA METO[
BBIYMCIIEHUA cOOCTBEeHHBIX 3HadeHnid BCB® HymeBoro mopsiaka i MPOW3BONBHBIX 3HAYEHUH
napamerpoB [56], a Takke mpuOIMKeHHs COOCTBEHHBIX (QYHKIMI KOHeuHbIMH psimamu [57-58]. B
JaJbHEHIIeM, Ha OCHOBE pPa3pa0OTaHHBIX aJrOPUTMOB OBLIM  HMCCIEAOBaHbl BO3MOXKHOCTH
npuMeHenus Gasuca BCB® B 3amauax (opmupoBanus 6e3aupaknnoHHBIX myukoB [59-60] u
MTOBHIIICHUS Pa3penarolei crrocoOHOCTH n300paXkaromux cucreM [61].

5. KoMMyHMKAIIMOHHBIE MOJBI

basuc cheponmanbHbIx (YHKIHA TECHO CBS3aH C IOHATHEM KOMMYHHKAIIHOHHBIX Mox [62-63],
KOTOpbIC TIPEJICTABIAIOT COOOW COOCTBEHHBIE (YHKIIMH HEKOTOPOrO ONTHYECKOTO OIlepaTropa
pacnpoctpaHeHusi. B yacTHOCTH, KOMMYHUKAIIMOHHBIE MOJbI B JICKAPTOBOM CHCTEME KOOPAMHAT JUIS
¢buHUTHOrO (OrpaHUYEHHOrO B MPOCTPAHCTBE) Mpeobpa3zoBanuss Dypbe COOTBETCTBYIOT BBITSHYTHIM
YTI0BEIM cheponaanbHbiM GyHKIHIM. Takke cheponnanbabie GYHKIIUN SIBISIOTCS COOCTBEHHBIMHU U
JUIsl IBYXJIMH30BOW CHCTEMbI, B KOTOPOW MOSBIISIETCS JOMONHUTEIBHOE OrpaHHYCHUE B TLIOCKOCTH
MIPOCTPAHCTBEHHOr O criekTpa [48-49].

Emé onmHol mpuBneKaTensHON 0COOCHHOCTHIO METO/Ia KOMMYHHUKAIIMOHHBIX MOJ SIBJISICTCS TO, YTO
OH ympomaer an(pakuuio B CBOOOAHOM IPOCTPAHCTBE MO0 OOBIKHOBEHHOTO MAaTEMAaTHYECKOTO
YMHOXKEHHSI, TEM CaMbIM Jelas ero MHTEPECHBIM HMHCTPYMEHTOM JUIS  OCYIIECTBIICHUS
pacipocTpaHeH s BOJH U cuHTe3a mojei [64]. s peanusarmu takoro noaxoma B MICOU PAH 6buiu
UCIIOJIb30BaHbl MeTomsl pacuera 103, cormacoBanubix ¢ BCB® [65]. BO3MOKHOCTH ONTHYECKOM
TeHEpalii TPOU3BOJILHON CyMeprno3uiuu chepouaanbHbiX (QyHKIHMA MO3BOMsSeT (HOPMHUPOBATH
ONTHUYECKHE OIS, TIPOXOISIIIKE Yepe3 COOTBETCTBYIOIINE ONTHYECKHE CHCTEMbI 0€3 MCKaxeHuil [66-
68].

Teopusi KOMMYHHKAIIMOHHBIX MOJ (WJIU COOCTBEHHBIX (YHKIMA ONTHYECKUX ONEPATOPOB)
MPUMEHHMA JUTS TIPOM3BOJIbHBIX ONMTHYECKMX CHCTEM M 3JIEKTPOMArHUTHBIX BOJH [69-74].

OCOOCHHBIM THITOM ONTHYECKON CHCTEMBI SIBJIETCS ONTHYECKOE BOIOKHO. COBpEMEHHBINH yPOBEHb
WCTIOJIb30BAHMS ONTHYECKOTO BOJOKHA JUIs Tiepefiaud MHGOOpPMAUU MO BPEMEHHBIM W YaCTOTHBIM
KaHaJlaM CTPEMHUTCS K TPEAeNny MPOMyCKHOH CMOCOOHOCTH. JIOMONHUTENBHO YBEIUYUTH YHCIO
MH(OPMAIMOHHBIX KaHAJOB MOXHO Ha OCHOBE MOJOBOIO MylbTHILUIEKcHpoBaHus (mode division
multiplexing — MDM) [10, 75]. Dra TexHomorus BKItoyaer ceds nepenady HHGOPMALUK B pa3InvHbIX
MONEPEYHbIX MOJAaX Ha OJHOM (PM3MYECKOM HOCHTENE — ONTHYEeCKOM BOJIOKHe. [lepenaBaemas
uHpOpMAIUs MOXKET COJIEpKaThbCs B MOJOBOH CTPYKType M B JHEPreTHYECKOH COCTaBIISAIONICH,
MEPEHOCUMON KaXKI0i MOJOW B OTAEIBHOCTH B Ja3epHOM ITyuke. bonee Toro, Hanbonbmii nHTEpEC
NPENICTABISICT MYJIbTUILICKCHPOBAaHNE, OCHOBAHHOE Ha BUXPEBBIX ITy4YKaX, CBA3aHHBIX C OpPOUTAIILHBIM
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yIJIOBBIM MOMeHTOM [76-78]. [Ins MOMOBOro YIUIOTHEHHS KaHAJOB HAa OCHOBE OPOHMTAIILHOTO
YIJIOBOrO MOMEHTAa B peajbHbIX (OrpaHMYCHHBIX) BOJIOKHAX BO3HHMKAeT HEOOXOAMMOCTh pacdera
BUXPEBBIX cOOCTBEHHBIX (pyHKIuit [78]. IIpoxoxkIeHHEe ONTHYECKOTO CHTHAJA Yepe3 MHOTO-JIMH30BbIC
ONTHYECKHE CUCTEMBI U TPAJIMEHTHBIE BOJHOBOABI XOPOIIO OMUCHIBACTCS APOOHBIM MpeoOpa3zoBaHuEM
@ypbe [79-84]. TIpocTpaHCTBEHHOE OrpaHWYCHHE HEU30CKHO NPUBOAUT K HEOOXOTMMOCTH
paccMaTpuBaTh MPOCTPAHCTBEHHO-OTPAHUYEHHBIC OMEPaTOpPbl PACHpPOCTPAHEHUST W BBIYHCITH
COOTBETCTBYIOIIME COOCTBEHHBIE (PYHKIUH IJIs1 MOJACTHPOBAHUS MIPOXOKICHHS ONTHYECKOTO CHTHAa
[85-86]. Takoii moaxo MO3BOJISET HE TOIBKO MOHATH MPUPOAY UCKAKEHUH ONTUYECKOr0 CUTHANa, HO
u chopMHUpoBaTH aIMpPOKCUMAIMIO HCXOJHOTO CHTHANA Yepe3 pas3lioKeHHe IO COOCTBEHHBIMHU
(GYHKIUSAME JTMH30BOH cuctembl 1o aHanorun ¢ BCB®. Ilpu ¢popMupoBaHUr Takoi anmpoKCUMaIiu
MOXHO COOJFOCTH KOMIIPOMHCC MEXIY TOYHOCTBIO aIlpPOKCHMAIMd ¥ BO3MOXHOCTHIO TEpenavu
curaana 0e3 NCKaXKeHU.

6. 3akiI04enue

CoBpeMeHHbIE BBIYMCIUTENBHBIE PECYpPChl 00ECTIEUMBAIOT BO3MOXKHOCTH BBIYMCIICHHS COOCTBEHHBIX
(YHKIIUH JOCTATOYHO CIIOXKHBIX OIEPaTOPOB, B TOM YHCIIE OIMHMCHIBAIONIMX ONTUKY OJMKHEro ToJIs U
CKaHupymolime ontuueckue cucrembl [87-88], a cpemcrtBa muQpaKIMOHHON ONTHKHA TO3BOJISIOT
ONTHYECKH Pea30BaTh 3TH CIOXKHBIC pacrpeneleHns. B 3Toil obnacTi HaydHasi MIKOJIa akajeMHKa
B.A. Coiidepa HaXoauTCS Ha YPOBHE MHPOBBIX HMPUOPUTETOB yXe HECKOJIbKO necsrwmieruii [10, 89-
93], co3maBas HE TOJILKO HOBBIC ONTHYECKHE YCTPOHCTBA, HO W (GOPMHPYS HAa DBTOW OCHOBE
nepCIeKTUBHbIC HHPOpMAIMOHHbIe TexHOomoruu [94-96].
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CCKI_II/IHZ KOMHLIOTepHaSI OIITUKa U HaHOCIJOTOHI/IKa
OrntuMaibHble 6a3UChl B OIITHYECKUX MIPUIIOKEHUAX

Optimal bases in optical applications

V.A. Andreev?, A.V. Bourdine'?, V.A. Burdin®

Povolghskiy State University of Telecommunications and Informatics, L. Tolstoy str. 23,
Samara, Russia, 443010

2JSC "Scientific Production Association State Optical Institute Named after Vavilov S.1."
Babushkin str. 36/1, St. Petersburg, Russia, 192171

Abstract. Diffraction optics tools allow you to optically implement a wide range of
mathematical functions that are useful in various applications. Of particular interest are the
bases that are optimal in terms of representation and transmission of optical information. At the
scientific school of academician of the Russian Academy of Sciences, Professor Viktor
Alexandrovich Soifer, considerable attention is paid to solving problems in this area. The
problems of optical multiplexing - demultiplexing of various laser beams for modal
compaction of communication channels, numerical and optical implementation of the karunen-
Loev decomposition to study the stability of vortex beam propagation in a medium with
random fluctuations, and the use of eigenfunctions of limited optical systems for signal
transmission with less distortion have been successfully solved. The results achieved in the
development of new optical devices can serve as the basis for promising information
technology.
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