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PA3PABOTKA 1 UCCJIIEJOBAHUE I'A30BOI'O JIAZEPA
JUIA TEJIEKOMMYHUKAILIMOHHBIX CUCTEM

IIpeonacaemcsi KoHcmpyKyusi cmaounusupo-
BAHHO20 NO YACMOme 2eNUli-HeOH08020 id-
3epa ¢ OMUHOU 80aHbL usnyyeruss 1,523 1 mxm.
Cmabunuzayus ocyuwecmensaemcs ¢ UcCnob-
308aHUEM OONOJTHUMENbHO20 BUOUMO20 U3-
Jyuenuss ¢ OnuHou 8oanwl 00,6328 mrm.

PasBuTre COBpEMEHHBIX TEJIEKOMMYHHUKAIUH TECHO
CBSI3aHO C Pa3BUTHEM JIa3epHOU TEXHUKU. B HacToAMiA
MOMCHT B OOJBIIHHCTBE CHCTEM Tepenadn HHPOPMAaIIUH
HCTIONB3YIOTCSI TMOAHBIC M TBEPAOTEIBHBIE JTa3ePhI C U3-
JTy4eHHeM B OIrpKHEH HH(pakpacHOH 00J1aCTH CIIEKTpa.
PBIHOK TeeKOMMYHUKAIIMOHHBIX JIA3€POB PaCIINPIETCS
Onarojapsi MOCTOSTHHOMY POCTY KOJIMYECTBa BOJIOKOH-
HO-ONTHYCCKUX CUCTEM.

B psige mpuMeneHni ymoMsHyThIE THITHI JIA3ePOB HE
00eCTIeYNBAOT IOCTATOYHYEO HHPOPMAITIOHHYIO EMKOCTh
KaHaJIoB nepenadu. IlocnenHss onpenensiercs SHepreTu-
YECKUMH, YACTOTHBIMHE U TIPOCTPAHCTBEHHBIMHU XapaKTe-
PHCTHUKaMU BBIXOTHOTO H3ITy4deHus. [loaToMy akTyais-
HBIM SIBIISICTCS pa3paboTKa HOBBIX THIIOB JIA3E€POB, KOTO-
pbie OoJiee TOTHO YAOBIECTBOPSITH Obl COBPEMEHHBIM Tpe-
6oBanusaM. C 3TOM TOUKH 3PEHUS IEPCIIEKTUBHBIMHU MO-
T'yT OBITH Ta30BbIE Ja3epbl, KOTOPBIE XapaKTePU3YIOTCS
BBICOKOW KOT€PEHTHOCTBIO U OTHOPOITHOCTBEO U3ITyICHHSI.

He—Ne-Jtazepsl O3BOJISIOT 00ECIEYUTh HHIYITUPO-
BaHHOE M3JIy4eHue mpuoim3nuTesnbHo Ha 200 nepexonax
[1]. Hambonee n3y4eHHBIMH SBISIOTCS BUAUMBIC TIEpe-
xozpl HeoHa 3s,—-2p, (i=1+10, #£9) [2]. Cpenn Hux max-
CUMAJIbHOE YCUIICHHE JIOCTUTAETCS Ha TIepexoie 3s,—2p,,
(A=0,6328 mMkM). CpaBHUTEIIHHO JICTKO JIOCTUTACTCS TEHE-
paus Ha MHPPAKPacHbIX 2s,~2p ~TIEPEX0iax, CPEIH KOTo-
PBIX MAKCHMAITBHOE YCHITEHHE MMeeT JIMHMSA A=1,1523 Mkm
(25,-2p,). Tenuii-HeoHOBBIH NTazep, paboTarOIIMii Ha re-
pexone 2s,—2p, ¢ uznydenueM Ha A=1,5231 mxm, Briep-
Bble ObLT UcclieoBaH aBTopamu [3]. JlnurensHOE Bpe-
M$l JaHHOMY TIEpexXo1y He yAeIsI0Ch J0CTaTOYHOTO BHU-
MaHWs, OJTHAKO YCIIEXH BOJIOKOHHOHN OITHKH, Pa3BHTHUEC
CHCTEM TEIIEKOMMYHUKAIH BRIHYHIN H3MCHUTH OTHO-
IICHUE K HEMY.

OnrumanbHbIe yCI0BKSA TEHEPALIMH Ha IEPEXOE 25,—
2p, ObuIn U3y4deHsl B [4]. YCTaHOBJIEHO, YTO ONTHMAITb-
HBIC COOTHOIICHU S NAapUAJIbHBIX TaBJICHUU HAITOJTHCHU L
AKTHBHBIX 2JIEMEHTOB I'eJTUsl U HEOHa COOTBETCTBYIOT 9: 1.
Pa3psia nocTosHHOTO TOKa ¢ MPUMEHEHHEM B KOHCTPYK-
ITUH XOJIOJTHOTO KaToJ1a obecreunBaeT ko3 uimeHT He-
HachiueHHoro ycuienus 10 %-m . Ilpu jumHax pas-

PSIHOIO IIPOMEKYTKA 650 MM MOILITHOCTH MCXOTHOT'O U3~
Jy4eHHs B OCHOBHOM Mojie B [4] mpeBbliana 2,5 MBT.

Hcrioss3oBanwe 0HOYAaCTOTHOTO JTasepa ¢ A=1,523 Mkm
MO3BOJUT MUHUMHU3UPOBATH MOTEPU B ONTHUYECKOM
BOJIOKHE, CHU3UTh YPOBEHb IIyMOB. CO31aHHI0 KOHCT-
PYKIIUH TaKOTo Jia3epa U €€ HCCIEA0BaHUIO MTOCBAIIEHA
Hacrosas padora.

Haubonee pacnpocTpaHeHHBIMU CXEMaMH, UCTIOJIb-
3yeMBIMH AJI5 CTAOMIIM3allMY YacTOT B Jazepax CpeaHei
MOIIHOCTH, SIBJIIIOTCS] TEPMOPETYIISITHBHBIE CXEMBI 10/
Jiep>KaHusl IOCTOSIHCTBA JJIMHBI PE30HATOPA, UTO OTBEYA-
eT OaNaHCy MHTEHCUBHOCTH OPTOTOHAIIBHO MOJISIPU30BaH-
HBIX MOJI. B citydae nieHTHYHBIX KOHCTPYKIUH 1a3epoB
BEJIMYMHA T10JIyBOJIHOBOH TeMIIepaTypbl IPONOPLIMOHAIIb-
Ha JUTUHE BOJIHBI M3Ty4eHus nazepa. [loaromy Takue cxe-
MBI HanOOJIee YacTO UCIIONIB3YIOTCS IISI J1a3ePOB BUIHU-
Moro auarazona [5]. HemocpenctBenHoe nconb30Ba-
HUE YKa3aHHBIX CXEM He MO3BOJIET MOJIy4aTh BHICOKHE
3HAUCHHS CTAOMIBHOCTH U BOCTIPON3BOAMMOCTH YaCTO-
ThI U3JIy4EHUS — U3-3a 00JIe€ HU3KOH 4yBCTBUTEIBHOC-
TH BEJIMYMHBI CUTHAJIA pa30aianca K M3MEHEHHUIO TEMITe-
parypsl HECYIIUX KOHCTPYKITUI pe3oHaropa.

Hamu npeiokeHO B KayecTBE ONOPHOTO CUrHaJIa
HOACTPOMKHY AJMHBI PE30HATOPA UCIIOb30BATh U3ITyYEHHE
BHJMMOI0O JTUAIla30Ha, KOTOPOE FEHEPHPYETCsl OTHOBpE-
MEHHO C OCHOBHBIM H3Iy4Y€HHEM. YUHUTHIBAS 3()(PEKTEI
B3aUMOJICHCTBHS JIa3EPHBIX MIEPEXOIOB B CMECH "TeNuii—
HeoH", HanboIee MOIXOSIIUM /ISl DTOU TEJIN CIIEAYeT
cuuTtarh nepexost ¢ A=0,6328 mxm (3s,—2p,). DTOT KBaH-
TOBBI TIEPEX0 He CBsizaH ¢ pabounm (A=1,5231 mMkm)
MIEPEXO/IOM. YUHUTHIBAs TaKXKe, YTO ONTHUMAJIbHBIE YCIIO-
BUSI TCHEPALMH [Tl pab0vero U OMOPHOTO JIa3epHBIX TIe-
PEXO0/I0B MPAKTHYECKH HE OTIMYAIOTCS, IS PeaTn3aliu
OJTHOBPEMEHHOM T'eHepaIii H3TydeHHUsI Ha 00CHX JTHHAX
BOJIH U3JTy4eHHs1 HEOOXOIUMO IMPUMEHHTH 3epKajia pe3o-
HaTopa Jlazepa ¢ ONTUMalIbHBIMHU CIIEKTPAJIbHBIMU I1apa-
MeTpamu Ha JuiHax BosiH 1,5231 u 0,6328 MkM.

Hcmonp3ys MeTos cuHTe3a HHTEP(PEPEHIMOHHBIX 3ep-
KaJl B IPHOJIMKECHUN KBUBAICHTHOTO CIIOS [2, 6], MBI
TIOJTYYHIIU CTPYKTYPBI MHTEp(EePEHIIMOHHBIX TOKPBITHI —

B cllydae “BBIXOJJHOTO” 3epKaJa:

Sy(2,4B,2,4H)(B,H)sH, \=0,633 mxm;
B Cllyuyae “IIyXoro” 3epkana:
S4(2,4B,2,4H)(B,H)H, \=0,633 mim, )
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W3mepennsle cieKTpbl oTpaskeHus 3epkai (1) u (2),
M3TOTOBJICHHBIX METO/IOM BaKyyMHOT'O PE3UCTHUBHOTO
pacnbuIeHUs] TOHKHX IJICHOK U3 MaTepHallOB CEPHUCTO-
T'0 IUHKA U KPHOIIUTA, IPEICTABICHBI HA pHUc. 1. BuHo,
910 K03()QUIIMEHTHI OTpaskeHHS 3epKall pe30HaTopa Ha
JutiHe BOJIHBI A=0,6328 MKM JOBOJILHO BBICOKH, YTO J0-
CTaTOYHO JUI BO30YKICHHUS TeHEePAIIHH.
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Puc. 1. Cnextpbl oTpakeHHUsT 3epKasl ONTHYECKOrO Pe30oHa-
TOpa, KOTOpBIC 00CCIICINBAIOT OJHOBPEMCHHYIO [CHEPALIHIO
Ha JyrHax BoytH 0,6328 u 1,523 1 MxMm:

I — TonkomeHounas crpykrypa (1); Il — ToHkoIuIeHOUHAs CTPYK-
Typa (2)

HccnenoBanusiM OABEPTHYTHI TPH Jia3epa, B KOTO-
PBIX UCIOIB30BAIMCH MOJICPHU3UPOBAHHBIE T'a30pa3psii-
HbIe TPYOKH Tenuii-HeoHOBOTO Ja3epa tuna JII'H-303
(puc. 2). OnTryeckuii pe30HaTop ObLIT 00pa30BaH IIOC-
KnM H cpepuaeckuMm (r=0,5 M) 3epkaiaMu ¢ TOHKOILIE-
HOYHBIMU cTpyKTypamiu (1) u (2).
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Puc. 2. Cxema 4acTOTHO-cTaOMIU3UPpOBaHHOrO 1,5231 MKM
TeINii-HEOHOBOTO Ja3epa:

1 — “BBIXO/IHOE” 3epKao pe30HaTopa; 2 — KaToJ; 3 — CTEKJITHHBIN

HWIMHID; 4 — ra3onomIoTUTENH; 5 — pa3psaHblid Kanuwusp; 6 —

“riryxoe” 3epKajio pe3oHaTropa; / — JBYXCEKIHMOHHBIH (oTonprem-

HUK; § — HOJIpU3allIOHHAs IPU3Ma; 9 — HarpeBaTeIbHBIN 3IEMEHT

[Tony4yeHHbIC 3HAUEHHSI MOIITHOCTH B MAKCHMYME OJI-
HOYACTOTHON TeHEpaIuK Ha 25,~2p,-TIEPEXOIIE CO CTO-
POHBI CEepUIECKOTO “BBIXOTHOTO” 3epKaJia COCTABIISIIH
10 0,5 MBT. YpoBHHM MOLTHOCTH M3JIy4YeHHs Ha JJIMHE
BOJTHBI OTIOPHOM FeHepaIiy CO CTOPOHBI IJIOCKOTO “TITy-
XOTr0” 3epKajia pe3oHaropa Oplu nopsaka 0,1 MBT.

[IpoBeneHHbII aHAIN3 CIEKTPAILHOTO COCTAaBa U3ITY-
YCHU UCCIIEAYCMBbIX JIa3€pOB C BHYTPCHHUMU 3€pKaja-
MU TI0Ka3aJl, 9To Ha mepexone ¢ A=0,6328 MKM peau-
30BBIBAETCS TeHEPAIHA Ha IBYX OPTOTOHAIBHO MOJISPH-
30BaHHBIX Mozax. M3Mmenenne MontHocTH P B oJfHOYaC-
TOTHOM PEKUME Ha OCHOBHOM JIa3€PHOM IEPEX0JIe B MPO-
1ecce U3MEHEHHMS JITTMHBI pe30oHaTopa kKosebdiercs ot 0
JI0O MAaKCUMaJIbHOTO €ro 3HaueHus (puc. 3). 910 o0cTos-
TEJIBCTBO MPEBSBIIACT HOMOTHUTEIBHBIC TPEOOBAHUS K
3JIEKTPOHHON cHCTEMe 00padOTKU YIPaBIISIOMIETO CUT-
HaJla TePMOCTAOMITU3AIMH JJTHHBI PE30HATOPA.
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Puc. 3. BpemeHHast 3aBUCUMOCTh OTHOCHTEIBHOTO YPOBHS
MOIIIHOCTH OJHOYACTOTHOW reHeparuu Ha 1,5231 MM

B nammix nccnenoBanmsax OblIa HCTIOIB30BaHA CUCTE-
Ma aBronojicTpoiiku tazepa JIT'H-303. [Tocne HauanbpHO-
ro mporpesa B TeueHue 30 MUH CHCTEMa BBIXOIMJIAa Ha
pexuM cradbmmsanmd. [Iporecc 3axBaTa perucTpupoBascs
10 I3MEHEHHIO OTHOIIICHHST HHTEHCHBHOCTEH OPTOrOHAb-
HO MOJIIPU30BAHHBIX MOJI OTIOPHOTO M3myueHus. Pasme-
JICHUE MO/ OCYIIECTBIISIOCH UCIIONB3YEMOM B H3ITydaTe-
e (puc. 2) noJsipu3alMOHHON PU3MOH U3 HCIIaHICKOTO
mrnara. Perucrpaiiyst ”HHTEHCUBHOCTEN MO/T IPOBOAMIIACH
C MOMOIIIBIO JIBYXCEKITHOHHOTO (hOTO MO/,

[MonyvenHas BeMuunHa HECTAOMIBHOCTU BHIXOIHOM
MOIITHOCTH B Pe)KUMeE cTabmim3anuu Obuta He Bbitie 1%.
OTHOCHTENBHAS HECTAOMIBHOCTh YaCTOTHI, OLICHEHHAS
METO/IOM COMBAHMS YaCTOT JABYX JIa3€POB, BO BCEX CITy-
vasx 6bina He xyxe 1:1078 32 0,5 u.

kokok

Taxum 00pazoM, Jiazepbl ¢ BHYTPEHHUMH 3epKAIAMH
U C JTMHOM BOJHBI n3mydenust A=1,5231 MM, crabum-
3UPOBAHHBIE 10 OMIOPHOH rereparmu A=0,6328 MkMm, 00-
Jaat0T 3HAYUTEIBHO JIYUIIAMH XapaKTePUCTUKAMH, YeM
aHaJIOTMYHbIE TIOJTyTIPOBOAHUKOBBIE Ja3ephl. B Tex Tese-
KOMMYHHUKALMOHHBIX YCTPOUCTBAX, [JI€ HET MOBBIILIEHHBIX
TpeOOBaHU K YPOBHIM MOITHOCTH U3ITyYCHUSI, IPEIJIO-
JKCHHBIH THII JIa3epa MOXKET ObITh BechMa (D (hEeKTHBHEBIM.

Crenyer Takke OTMETHUTB, UTO MIPE/JIOKEHHAs CXeMa
cTabWIM3alMy YacTOTHI 110 OTIOPHOMY U3JTyUEHHIO B BU-
JIUMO# 0071aCTH CIIEKTpa MOXKET OBITH UCIIONB30BaHA IIPH
pazpaborke He—Ne-11a3epoB, KOTOpbIE U3ITyUYaroT Ha IpY-
TUX MHPPAKPACHBIX MEPEXOAX TPYIIIBI 25,~2p..
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