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. CaeTOBOAHhle cncreMbl CBSI3H AJISI nepeAa•m TeJieBtt3uounoii_ HncpopMau.m1 

Ha _BblC0K0BOJlhTHblX 3JleKTJ)OcpH3HlleCKHX ycraH0BKax (3Cl>Y) HCn0Jib3YIOTCY 

AJI51 AHCTaHU.HOHHOro Ha6JIIOACHHSI Ha 3KpaHC TCJieBH3H0HH0ro nptteMHHKa llep

H0-6eJIOro 113o6pa)KeHH51 nptt npoBe~eHHH HaytJHO-TeXHHlleCKHX. 3KCnepHMeH

TOB u HeKOHTaKTHhlx tt3Mepeirnii TeJICBH3HOHHhlMH MeTOAaMH ( 1,2 ]. 

IlepcneKTHBHOCTb npHMeHeHHSI BOJIOKOHHO-OnTHlleCKHX JlHHHii CBS13H 

(BOJIC)
1 

Ha 3<l>Y, B OCH0BHOM, onpeAeJISieTCSI ycnemHhlM cotJeTaHHCM AOCTO-

. HHCTB B0JIOKOHHhlX cneTOBOA0B u u.ucppoahlx MCT0AOB nepeAalln uncpopMau.1rn, 

llT0 o6yCJIOBJieHO cephe3Hbl~H npenMym.ecTBaMH u.ucppoBl>IX CHCTeM CBSl31:l ne

peA aHaJI0I"OBblMH:. BblCOKOH noMexoyCTOHllHBOCTblO K B03AeHCTBHIO BHCllIHHX 

nOMeX H annapaTypHbIX HCKa)KeHHH, OAHaKO npH HaJIHllHH HCT0'IHHK3 aHaJIO

fOB()H_ nHcpopMaU.HH ncnOJih30BaHtte U.Hcppoahlx MCTOAOB npttBOAHT K cym.ecT

BCHHOMY pacmHpeHHlO llaCT0Tnoro cneKTpa nepeAanacMoro curnaJia. Oco6enno 

3TO npoSIBJISieTCSI npu KOAttpoBaHnu mHpoKonoJIOCHhlX curua.iion· c 6oJihUIHM AH-

.. naMHlleCKHM AHana3onoM. TaK, AJISI nepeAallH TeJieBtt3nonnoro BHACocnruaJia c 

ncnOJih30BanueM u.ucppoaoii HKM-cucTCMhI BOJIC nco6xoAH~taSI no:11oca :npo

nycKaHHSI AOJI)KHa 6h1Th B 8 ••• 20 pa3 mHpe (3 ). ··· 
. Cym.ecrBeHHO ycK0pHTb pa3pa6o~KY CBeT0BOAH0ro KaHaJia CB513H AJI51 nepc

AallH BffACOCHrHaJI0B B03MO)KHO, eCJIH. nOilTH no nyTH C:03AaHH51 ana.n:oronoii. 

BOJIC c li:cnOJih30BaHneM M0AYJISIU.HH no nnTencunnocTH (MH). Ta.Kue· cucrc

Mhl ACIDeBJie, tJeM u.ucpponb1e, npom.e conpSiraJOTCSI c OOhlllHldMH TpaKTaMH 

npepallii ana.iJ.OroBblX 3JieKTpttlleCKHX CHrHaJI0B, TaK KaK HC Tpe6yJOT BKJll04C

HH51 B KaHaJI CBSI3H AU,Il- u U,All-npeo6pa3oaaTeJieii. Oco6ennocTSIMH anaJio.: 

roaoii nepeAatJn do cpannenn10 c u.ncppoaoii S1BJIS1eTcsi\1eo6xoAHMOCTh noJiy•1er: 

HHSI OOJihIIIOro 0Tnoiuenm1 CHrnaJI/IIIyM Ha BhlXOAC npHCMHHKa H BhlCOKoii JIH

HeiinocTH xapaKTepttCTHK H3JiytJaTCJI_SI no aceMy TpaKTy. IlpH 3TOM"CHH)KCHi1e 

iicKa)Kenuii M0)KCT 6h1Th noJiytJeno KaK nyTCM ycranoBKH H3JiytJaTeJieii c Jiyll-
. . . 

IIIHMH BaTT-aMnepHblMH xapaKTepHCTHKaMH, TaK H COOTBCTCTBYIOW.HMH CXCMO

TeXHHllCCKHMH MCTOAaMu.' IlpeAnOChlJIKaMu AJISI C03AaHH51 anaJioroBhIX BOJIC 

. 51~Jl51IOTC51 C0Kpalll,eHHe nOJIOCbl nponycKaHHSI ll HCOOXOAHMOCTb HCn0Jib30BaHH51 

B KaHaJIC CB513H: 

-.MHOI"OMOAOBblX MH0I"O)KHJlbHblX (H3 nOJIHKOMnOHCHTH0°ro CTCKJia) BOJIO

KOHHblX CBCTOBOAOB C OOJlhllIHM AHaMeTpoM CBCTOBCAYW.CH )KHJibl 6e3 npHMCHC- . 

HH51 corJiacyrom.Hx_ 3JlCMeHT0B; 

_:_' MHOI"OMOAOBhlX OAH0)KHJlbHblX CBeTOBOAOB C MaJihIM AHaMeTpoM CBCT0BC

• Aym.eii )KHJihl u corJiacy10II1,nMu 3JieMeHTaMu ua -ropu.ax~ 
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B pa6oTe onucaua 50-MeTponasi auaJioroaaSI BOJIC JJ:JISI npeJJ;atJH BHJJ:eocur

ua.non C BblCOKOBOJibTHOro TCpMHHaJia HOHH0ro HCTOllHHKa JIHHCHHOro ycKopu

TCJISI C HCilOJib30BaHHCM OilTHllCCKOro BOJIOKHa C JJ:HaMeTpoM · CCPAU.CBHHbl 

50 MKM • .il,JISI 3cpcpCKTHBHOro BBOJJ;a H3JIY4CHHSI B CBCTOBOJJ: KK125/ 50 OT. nony

npoBOJJ:HHKOB0ro Jia3epa HCilOJlb30B3Hbl cornacyiow.ue MHKpoJIHH3bl. HeAOCTaT

KU, cnoiiCTBCHHhlC aua.noroBhlM BOJIC, o6yCJIOBJICHhl necra6HJihttOCiSIMH no

TCpb B CBCT0B0JJ;aX H 0ilTH'ICCKHX C0CJJ:HHHTCJISIX, a T3K,KC B03MO:lKHblM H3MCHC

HHCM yponnsi u3nytJaeMoii MOW.HOCTH nepeJJ;aTllnKa. 3TH n JJ;pyrne TPYAHOCTH, 

· CBSl33HHblC C pa3pa6oTKOH H K0HCTpy1IpoBaHHCM JJ:3HHOH CBCTOBOJJ:HOH CHCTCMbI, . 

npcoJJ;oncaam1ch, a ocnonnoM, pau.uonaJihHblM aw6opoM KOMnonenToB. ·· 

CIICTCMa AJISI HCKOHTaKTni.ix II3Mepen1Iii TCJICBH3HOHHhlMH MCTOJJ:aMn 

BKJIJOtJaeT- B cc6si: nepcJJ;mow.uii onrntJCCKHii MOA)'Jih, npueMHhlH omutJecirnii 
, ·', 

MOAYJih, B0JI0KOHH0-0llTUllCCKYIO JIHHHIO.CBSl3U C cornacyIOW.IIMU MHKpoJIHH3a-

MII, TCJieKaMepy KTTI-79 na n.3.C.-MaTpnu.e; TMCMOHHTOp. · · 

IlepeAaiom.ui1 onTw1ecKuii Moii.ynh (TIOM) coCTOIITH3 CJICJJ:YIOm.nx 3JJC-
MCHTOB (plIC. l): . . . . . . 

- JJa3epnoro JJ:H0JJ:a, BMOHTHpoBannoro B IOCTnpyCMhlH OOTHllCCKHll COCJJ:H

HIITCJib (po3CT04HhlH y3eJI), CJiy)Kaw.uu 0JJ:H0BpCMCHH0 JJ:JJSI ero 0XJia,KJJ:CHHSI; 

- 3JJCKTpoHHOH CXCMbl ynpaBJJCHHSI T0K0M HaKallKH, OJ13BHO HapacTaIO

lll,HM nplI BKJJIO'ICHHII H IlJlaBHO YMCHbllI3IOIUHMCSI npu BblKJIIOllCHHH (Ha puc.1 

3TOT y3CJI HC ~OKa3aH); .. 

- 3JJCKTpoHHOH CXCMbl MOAYJJSIT0pa BHJJ:C0CIIrHaJJa. 

K. rCTCpoJJ33CpaM, IlpCJJ:H33H34CHHblM JJ:JJSI nplIMCHCHIISI B CHCTCMe Ka6CJib

HOr<> TCJICBIIJJ:CHIISI, npCJJ:bSIBJISIIOTCSI BblC0KHC Tpe6oaaum1 no HaJJ:C:lKHOCTH. On 

JJ:0JI:lKCH A0nycKaTh MOAYJISIU.IIJO IIHTencuanocrn a TaKT c MOJJ:)'JJSIU.neu·n1~eo

cnruana. HaJJ:C:lKHOCTb II JIHHCHHOCTb nepeJJ:aTOllHOH. xapaK;epHCTHKH 0OTH'IC

. cKoro TpaKTa 3anncsiT OT xapaKTep1ICTHK nplIMCnsieMoro H3JIYllaTM51 (JinHei\:-

nocTh, pecypc, KB3HT0BaSI 3cpcpCKTIIBHOCTb) • .il,JISI YBCJIII'ICHHSI pecypca naaep

noro JJ:II0JJ:a ueo6xOJJ:IIMO pa6oTaTb C MIIHHMaJihHblM H3llaJibHblM T0K0M 

CMClll,CHHSI, KOTOpbIH 33JJ:3CTCSI pe31ICTpoM R6. fny61Ina M0JJ:YJISIU.IIH II 43CTOT

HhlH JJ:II3Il330H onpCJJ:CJISIIOTCSI xapaKTCPIICTIIK3MII TpaH31ICT0poB T 1 H T2 • .il,JISI 

K0ppCKIJ.IIU 43CTOTHOH xapaKTCplICTIIKH M0JJ:YJISIT0pa C H3JIY43TCJICM B o6JiaCTH 

nepXHIIX 43CTOT KOJIJICKTOpHaSI u.enh BblXOJJ:H0ro TpaH3HCT0pa COJJ:CP:lKHT llaC-

T0TH0-3aBHCIIMYIO o6paTHYIO CBSl3b. 

8hlCOK3SI KB3HT0B3SI 3cl><t>CKTHB

HOCTh Jia3epuoro JJ:HOJJ:a 003B0JISICT 

pa6oTaTh C ne6oJihIIIIIMH K03cl><t>II

U.CHT3MH MOAYJISIU.HH (m ~ 0,5). 

P11c. I. 3J1eKTpl1'1ecKa11 cxeMa nepeAalOII\Cl'O 

OnTl1'!CCKOl'O MOA)'Jl!I C Jia3epHblM )\110)\0M 

(.Z:U-M.llflH-102, TI-KT3631i, T2sKT919B) 

Ob\t.ith!i~UHhlU 3!r.Cit:rjr.• I 
llll~~iWl Btc~e10IIIJBQ 

6"DIIHOTEKA 
~ ------.. -



OcHoBoii IlOM CJJY)KHT no.riynpoBOJJ.HHKOBhlii JJ.U0JJ. rnna lUITTH-102 nonocKo

Boii K0HCTPYKU,UU 113 · apceHH].l.-raJIJIUCBblX-apceHHr(-aJIIOMHHHCBhlX reTepo

CTPYKTYP· Jl,aHHhlii naaepuhlii uanyttaTCJih npeJJ.HaaHatteH JJ.JISI reuepuposauusi B 

HenpephlBH0M pC)KllMC KorepeHTH0ro 0nTHllCCK0ro H3JiyttCHHSI B 6JIH)KHCM ump

paKpaCH0M CBCT0B0M JJ.Hana30HC 820+920 HM. Jl,JISI no11ytteHHSI M0UJ,HOCTH 5 MBT 

TOK HaKattKH He.npeBhlruaeT 500 MA. KaK noKa3aJIH 3KcnepuMeHThl, AJISI npu6o

pa HJITTH-102 M0JJ.yJisiu,uoHuasi xapaKTepucruKa 6JIH3Ka K JIHHeiiuoii npu MO-

. AYJI51u,uu c ttacroToii JJ.0 200 Mfu,. Jl,nsi BB0JJ.a naaepa B nuueiiHhlii pe)KHM uc.,. 

noJib30BMOCh nocrosiHHoe T0K0Boe CMeUJ,euue /c,nn = 130 MA.YposeHh cpeA-

. Heii MOUJ,HOCTu ~inyttettu;. npu 3TOM iie npeBhlIIIaJI l MBT. 11:cTottHHK nuTauusi 

. naaepuoro JJ.H0):ia o6ecnettHBaJI'iieryJIHpoBKY T0Ka HaKattKH OT HYJI51 AO MaKCH

MaJibH0ro 3H3l!CHHSI, l!T0 'no3BOJi.iuIO K0HTpoJIHpoBaTb B03paCTaHHC H3Jiyttae

MOH M0UJ,HOCTH H HCKJIIOttHTb Ka~acrpo<tmtteCKYIO ].l.erpa].1.aU,HIO aepKaii Jia3epH0-

ro ~uoJJ.a. IlepBoHattaJihHO TOK HaKattKH ycTamisnuBaeTcsi paBHhlM Hyn10 u no-

. cne BKJIIOl!CHHSI HCT0'lHHKa' IlHTaHHSI CXeMa ynpaBJICHHSI;. T0K0M HaKattKH 

IlJlaBH0 yBCJIHttHBaeT TOK JJ.0 pa6ottero aHatteHHSI ( 130 MA). TTopsiJJ.OK BhIKJI10ttc

HHS1 AOJI)KCH 6b1Th c-rporo_ o6paTHhlM. OH 06ecnett11BaCTCS1 aBT0MaTHttecKH pa6o

~oii 3JICKTJ>OHHOii cxeMbl ynpasneuusi TOK.OM HaKattKH. 

IlpHCMHhlH OnTH'ICCKHH MOAYJib <TTPOM) COCTOHT H3 CJJCJJ.YIOUJ,HX 3JICMCH-
T0B (puc.2): ·. . . . . 

- OilTH'lCCK0ii ttaCTH, cpoTOTpaH3HCTOpHoro JJ.CTCKT0pa H3JiyiJeHHSI, BM0H

THpoBaHH0ro B IOCTupyeMhlii omuttecKuii coeti.HHHTCJih (poaeTottuoii yaCJI); 

- npeJJ.yCHJIHTCJISI c HH3KHMH co6cTBCHHhlMH ruyMaMH JJ.JISI ycHJieHH.SI cur-

muia, nocrynaK>UJ,ero C <t>oTO)l.CTCKTOpa; . ' 

- 'tiacroTHO-KoppeKTHpyioUJ,ero R C-<t>HJibTpa; 

. -~ YCHJIHTC.llbHOH crynem1, o6ecnettHB3IOUJ,eii ycuneHHe CHrHaJIOB AO Heo6-

XOAHMOH aMilJIHTYAhl n · noaBOJIS110UJ,eii cornacosaT& KOaKCHaJihHhlii Ka6CJI& 

(R = 15 OM) c BH)l.C0BblX0JJ.0M. · 
.z: . ' 

TTPOM nocrpoeH no cxeMe npsiMoro ACTCKTHposaHusi. C U,CJihlO nonytteHHSI 

HaHOOJlhIIIero BhlHrphlIIIa no ttyBCTBHTCJibH0CTH B KatteCTBe ACTCKT0pa H3Jiytte-

. R~~ Rt9~ · . · · .. · 

I I I I ~~ Rll;r; · . ~ . R22~, C1~ . · +G i''6 I ., -- , ... + 

::E--001.l.\ .. 

L....+--________ ___. _ _,_ __ 5 

Pttc.2. 3J1CKTPH'lCCKa11 CXCMa npHCMIIOro OllTH'ICCKOro MOily JIii (T2-Kfl3 I 2A, MC 1-K 137 JI)].), 
T3+T6 KT368) . 
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HHS! HCnOJih30B3H rcTcpocpoTOTpaH3HCTOp, l!T0 xapaKTepuayeT KatteCTBCHH0 

HHoii nOAXOA K paapa6oTKe cpoTonpHCMHHKa. CucreMa xapaKTepuayeTcsi ruupu

um"i nOJIOCbl 4aCTOT JO Mfu, II onTHMH311poBaHHblM 0TH0IIICHHCM CHrHaJI/ruyM. 

TTpCABapHTCJlbHhlii YCIIJIIITCJih (K.y.::= 10 AO) BKJIIOttaCT s cc6si: MaJI0IIIYMSIUJ,Hii 

nOJICBOH TpaHJHCT0p (T2), BKJII04CHHblH no CXCMC HCT0K0B0ro n0BT0PHTCJISI, 

KacKaAHhlii yc11n11TCJih (MC-1) H 3MHTTcpm,1ii n0BT0PHTCJib (T3), oxBatteHH1,1e 

napaJIJICJihHOH OTpnu,aTCJlhH0ii o6paTHOii CBSl3hl0 AJJSI nonyttettnsi 0ilTHMaJI&Ho

ro BXOAHoro conponrnJicH11S1. TTpcJJ.ycnnuTcJI& nuTaCT R
14

C
10

- cl>HJI&Tp c rpa

HHttHoii 4aCTOTOH 6 Mfu,. Jl,aJicc CJICAYIOT KaCKa)l.HaSI CTYilCHb YCHJICHHSI II Bbl

XOJ].HOH 3MHTTCpHhlH n0BT0pHTCJlb, nOCTpoCHHblH C IlpHMCHCHHCM MaJI0IIIYMSl

lll,HX CB4-Tpaua11cropoB (T3+T6)._ OTHoweHuc .cnmaJI/ruyM B CHCTCMC 

(cpCJJ.HC-KBaJJ.paTHttHOC 3Ha4CHHC) paBH0 48 JJ.O, l!T0 o6ecnettuBaeT AJISI yxaaaH

HOH nOJIOCbl 43CTOT AOCTaT04HO IIIHpoKuii JJ.HH3MllttCCKHii )l.HanaaoH. 

TTpu C03A3HHH npe)l.yCIIJIHTCJISI C BblC0KHM 0TH0IIICHHCM ClfrHaJI/IIIyM B 

KaCKaAHOH YCHJIIITCJibHOH CTyneuu onpo6oBaHo napaJIJICJlbH0C BKJIIO'lCHHC 

TpaH3HCTOpoB C HCilOJih30BaHHCM TpaH3HCT0pHhlX c6opoK. OCHOBHblC paccy)K

)l.CHHSI npn 3TOM CB0]J.HJIHCb K CJleJ].ylOUJ,CMY. 113 Tcopnn CJI0)KCHHSI CTaTHCTHttC

CKH HCCBSl3aHHblX IIIYMOBl,IX CHrHaJI0B H3BCCTH0, l!T0 KBa)l.paT aJl.tnJIIITYJJ.1,1 cpeA

HCro cyMMapuoro IIIYMOB0ro CHrHaJia paBCH cyMMC cpCJJ.HHX KBaApaToB aMnJIH

TYJJ. TOKOB HJIII HanpSl)KCHHH OTJ].CJlhHhlX CJJaraCMhlX: 

-2 -2 -2 -2 
NL = N 1 + N 2 + ... + N

11 
, 

rJJ.e N,; - 6espaaMepnhle BCJIH4HHhl. 

TaKOII 3<1><t>CKT 6yACT HMCTh MCCT0 npu pa6oTe B pC)KHMC YCHJICHHSI HC

CKOJlhKHX napaJIJICJlhH0 BKJII04CHHhlX TpaHJHCTopos Ha o6UJ,yt0 HarpyaKy. 'CyM
Mapnwii ycunennwii curnan paBCH 

Uc= U 1 + U2 + ... + U
11

, 

r)l.C U - aMnJIHTYJJ.3 CHrHana Ha BhlX0AC 11-ro TpaH3HCTopa. lliyM Ha BhlXOAC II 

KaCKaJ].a, C0CT0SIUJ,Cro H3 11 TpaH3HCT0poB, paBCH 

2 -2 -2 
NL= YNI + N2 + ... + N,,, 

TToCKOJlhKY HCnOJlh3YCMblC TpaH3HCT0Phl BhlpaUJ,CHhl Ha 0AHOii n0J].JI0)KKC, B 

CAHHOM TCXHOJIOrHttCCK0M Ll,HKJIC H 0AHHaK0Bbl no napaMCTpaM, M0)KH0 nono
)KIITb, l!TO 

- -2 -2 -2 
Ni= NI = N2 = ... Nil, a ui = ul = u2 = ... u,,, 

BCJICACTBHC 4Cro 

- -2 
NL= vn Ni ; Uc= nUr 

5 



· OTHoweHne cnrnan/ wyM Ha Bblxone TaKoro ycnnnTCJISI paBHO: 

. U;n . U; 
cnrttan/wyM =-==,[ii=-. 

· · -2 N ./n N. i 
I 

TaKHM o6pa3oM, cpenHeKaanpaTH'IHOe 3Ha'lettne TOKa cnruana, npenaaaeMoro 

B Harpy3KY KaCKana, YBCJIH'IHBaeTCSI B n pa3 (rne .n - 'IHCJIO napanJJCJihHO 

BKJJJO'leHI~blX TpaH3HCTopoa), a cpenHeKaanpaTn'lttoc 3Ha'leHne wyMoaoro TOKa 

YBCJIH'IHBaeTCSI TOJlbKO B .fii pa3. KaK IlOKa3anH 3KCncpnMeHTbl, npn yaenn'le- · 

HHH napan.ilCJihHO pa6oTatolll,HX TpaH3HCTOpoB > 6, OTHOWCHHC curnan/wyM HC 

B03pacraeT, H Il03TOMY HaHOOJJbWHH B~nrpblW no 'IYBCTBHTeJlhHOCTH B TaKOM 

yCHJJHTCJibHOM KaCKane paBeH 8+10 n6. 

KaaHTOB03JJeKTpoHHble Monynn TIOM H TIPOM npencTaBJISIJOT co6oii KOH

crpyKTHBHO 3aKOH'leHHblC T33bl C 3JICKTpH'leCKHMH 11 onTH'ICCKHMH coennHn

TCJISIMH H 3KpaHnpoBaHHblM ne'laTHblM MOHTa)KOM, BblilOJIHeHHI>IM Ha ABYXCTO

poHHeM cpoJibrHpoBaHHOM q>TOponJiaCTe <1><1>4, TOJllll,HHOH 2 MM. 

}1.JISI nOBblWeHHSI aqxf}eKTHBHOCTH BBOA3 onTH'leCKOro H3Jly'leHltSI OT no

nynpoBOAHHKOBOro Jia3epa B MHOfOMOAOBblH BOJIOKOHHO-OilTH'leCKIIH CBeTOBOA 

HCnOJib30BaHbl MHKpoJIHH3bl, 

HecMoTpsi Ha npocTOTY KOHCTpyKu;Hn nocneAHHX, Texuonornsi n3roToBne

HHSI 3THX 3JICMeHTOB AOCTaTO'IHO CJIO)KHa " Tpe6yeT cncu;nanbHOro o6opy,llOBa

HHSI AJISI pa3orpeaa CBeTOBOAa B nJia3Me 3JleKTpn'leCKOro pa3pSl,lla / 4,5/. Ontta

KO JlOKallbHblH pa3orpeB CBeTOBO,lla AO TeMnepa-ryphl nJiaBJiemrn MaTepuana 

npHBOAHT K B03HHKHOBeHHIO Ha y'laCTKe pa3orpeaa CTeKJJa CHJlbHblX HanpSl)Ke

HHH, CHH)KaJOlll,HX 3KCnJiyaTaIJ;HOHHhle xapaKTepHCT11KH cornacyiow.n:x 3JieMeH

TOB, H3fOTOBJICHHblX TaKHM cnoco6oM. 

B naHHoii pa6oTe ncnoJJb30BaHa 6onee npoc,asi TexHonornsi tt3roTOBJieHnSI 

cornacyiow.nx 3JieMeTHOB Ha TOpu;ax BOJIOKOHHOro CBCTOBOAa KK 125 / 50 C 

YJIY'IWeHHblMH 3KCDJ1yaTau;nOHHblMH xapaKTCpHCTHKaMn. Ha pnc.3 npHBC,lleHa 

~ 
a i5 

PHc.3. KOHCTPYKL\HII BHJIO'IHOH '!aCTH IOCTHpyeMOl'O OnTH'leCKOl'O coe

AHHHTeJIII /VIII MOHOBOJIOKOHIIOl'O Ka6e.n11 C KJJeeuoii MHKp0JJHll30H: l -
XBOCTOBHK, 2 - 11aK01te'11tHK (wTeKKep), 3 - 11aKHA1ta11 raiiKa, 4 -
(pHKCaTOp, 5 - na3 AJIII KJ1e11, 6 - KanHJ1J111p CTeKJJllllllblH, 7 - llOJIH

Mepuoe llOKPblTHe, 8 - KBapl\eBall o6ono•1Ka, 9 - cepAL\eBHHa, 10 -
CTpaBJJeHHblH y'laCTOK CBeTOBOAa, 11 - KJ1eeua11 MHKpOJJHll33 
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KOHCTpyKIJ;HSI cornacyiow.ero 3JleMeHTa, CMOHTHpoBaHHOro B Kopnyce WTeKKepa 

(BHJIO'IHaSI 'laCTb) IOCTnpyeMoro onTH'leCKOro coennHHTeJISI (o.c.). OCHOBY co

rnacyiow.ero 3JieMeHTa COCTaBJISICT KJJeeaasi MHKpoJIHH3a, ccpopMupoBaHHaSI Ha 

Topu;e y'laCTKa CBeTOBOAa C yMeHhWeHHblM nuaMeTpoM OOOJIO'IKII. JI.naMeTp 

MHKpoJIHH3bl COBnanaeT C nuaMeTpoM yKa3aHHOro y'laCTKa CBeTOBO,lla. JI.nsi 

npHAaHHSI 3JICMeHTY MeXaHH'leCKOii npo'IHOCTH, HeOOXOAHMOH AJISI ero Aallh

Heiiweii 3KcnnyaTau;nn, cornacyiow.uii 3JieMettT BKJJenaaeTcsi B creKJJSIHHhlii 

KaDHJIJISIP, CMOHTHpoBaHHblH B BHJIO'IHOH 'laCTn o.c. 
Tipou;ecc n3roToanemrn cornacyiow.ero 3neMeHTa BK.'lto'laeT a cc6si cneny10-

w.ne TeXHOJIOrn'leCKne onepau;nn: 

. 1. Tiocne CHSITHSI IlOJIHMepHoro noKpblTHSI n O'IHCTKH OOOJIOlJKH CBeTOBOAa a 

. cepHOH KHCJIOTC tJaCTh OOOJIO'IKH B6JIU3H ero Topu;a YAaJJSleTCSI MeTOJ].OM XHMH

lJCCKOro TpasneHHSI B nJiaBHKOBOH KHCJIOTe. BpeMSI TpaBJieHHSI CBeTOBOJ].a JJ.O Bbl-

6paHHOro 3HatJeHHSI J].UaMeTpa OOOJIOtJKH 80+55 MKM COCTaBJISleT 25+30 MHH. 

2. Tiocne COOTBeTCTBytow.eii o6pa6oTi<.n (npoMblBKH, cyWKH) CBeTOBOJ].a Ha 

CTpaBJieHHOM yqaCTKe CKpaii6epoM J].CJiaeTCSI poBHblH CKOJI, nepneH):\HKYJISlp

HblH onTHlJCCKOH OCH CBeTOBOJ].a. 

3. BepTHKallbHMM norpy)KeHneM TOpu;a CBeTOBOJ].a B npo3patJHblll ODTHtJe

CKHH KJICH Ha 3nOKCHJ].HOii OCHOBe npoH3B0J].HTCSI cpopMHpoBaHHe MHKpoJIHH3bl. 

fny6nHa norpy)KeHHSI TOpu;a CBeTOBOAa B 3IlOKCHJ].Hblii KJJeii (- 50 MKM) KOHT

ponnpoaanacb BH3YallbHO no H3MeHeHHIO pacceSIHHSI H3JlytJemrn reJIHH-:HeOHO

Boro Jia3epa JlfH-105 B MOMeHT KacaHHSI CBeTOBOJJ.OM noaepXHOCTH KJIC.SI. 

4. nonHaSI nOJIHMepn3au;nsi KJJesi, cpopMnpyiow.ero MHKpoJIIUI3Y' COCTaBJI.Sl

eT - cyTKH, npn crporo aepTHKaJJbHOM nOJIO)KeHHH CBCTOBOJ].a. 

5. 3aKJJ!OlJHTeJibHOH TeXHOJIOfH'leCKOH onepau;neii SIBJISleTCSI nKJJenBaHne (c 

DOMOlll,biO KJJeSI «U,naKpHH>>) ytJaCTKa CBeTOBOJ].a c MHKpoJIHH30H B CTeKJISIHHblll 

KaDHJIJISlp C nonnpoBaHHblM TOpu;oM, 3aw.nw.a10w.nii MHKpoJIHH3Y OT MexaHH•IC-: 

CKHX noape)l<JleHHH. 3aTCM 3Ta KOHCTPYKIJ;HSI C cornacyIOlll,HM 3JlCMeHTOM MOH

TnpyeTCSI B nnnotJuyio tJaCTh JOCTnpycMoro omntJecKoro coeJJ.nHnTensi c ucno,r1b-

3onauneM KJICSI Ha 3nOKCHJ].HOH OCHOBe. 

Tipn HCCJle}J.OBaHHH 3q>q>CKTHBHOCTH BBOJ].a H3JIYtJeHHSI B . CBCTOBOJJ. 

KK 125 / 50 OT nonynpoBOJJ.HHKoaoro na3epa 6b1Jlo OTMetJeuo, tJTO MaKCHMYM 3q>

<i>eKTHBHOCTH BBOJ].a JJ.OCTHraeTC.SI npn CMelll,eHHH H3JIY'laTeJI.SI ll3 cpoKallbHOll 

DJIOCKOCTH B cropouy MHKpoJIHH3bl (pnc.4). MaKCHMYM 3cpcpeKTHBHOCTH npli 

nonaJ].aHHH OCHOBHOH JJ.OJIH CBCTOBOro nOTOKa B cepJ].u;eBHHY CBeTOBOJ].a J].OCTHra

eTCSI IOCTHponauneM BHJIOlJHOH tJaCTn OnTHtJeCKOro COCJ].HHHTCJISI / 6, 7 /. 

Onnca11111,1ii corJiacyiow.nu 3JICMeHT C YJIYlJWCHHblMH xapaKTepHCTHKaMH 

U03B0JIHJI cyw.ecraeHHO YBCJIHlJHTb 3q>q>CKTHBHOCTb BBOJ].a H3JlytJeHHSI B BOJIO

KOHHO-OnTHlJCCKHH CBeTOBOJ].! J].O 70%· MOlll,HOCTH H3JlytJeHHSI OT nonynponoJ].

HHKOBOfOJia3epa HAO 18+20% - npn HCilOJlb30BaHHH HCKOrepeHTHblX ll3JiytJa

TeJieii, HanpnMep, CBeTOJJ.HOJJ.OB l1K-JJ.nana3oHa (Tuna AJI 107, AJI 115) no cpan

Heunio C BBOJ].OM H3JIY'ICHHSI B nJIOCKHH TOpeu; CBCTOBOJ].a. 

7 



ea1. . ' 
'JO 

60 

50 

40 

30 

20 

10 

-1 
I I 

0 20 40 60 80 100 120 L, HK'1 

PHc.4. rpa<j>HK 33BHCHMOCTH :i<l><l>eKTHBMOCTH BB0/.13 H3JIY'ICIIHS1 na
aepuoro J.IHO}.la 01--oceeoro·CMCII\CIIH!I CBCTOBO}.la C KJICCBOit"MHKpOJIHll-

30H, JIH3MCTpOM: I - 55 MKM, 2 - 75 MKM, 3 - I 00 MKM, 4 - 60 MKM 

(TOpe1.1 CBCTOBOJla 6e3 MHKPOJIHH3bl) 

3KcnepHMCHTbl no HCKOHTaKTHblM H3MepeHHSIM TeJJeBH3HOHHblMH·MeTo

JJ,aMH BnepBble npoB0JlHJIHCb s JIB3 s 1985 ro,uy. OHH 6wm CBSl3aHbl c JlHCTaH-

. IJ,H0HHblM K0HTpoJieM pa6o•mx napaMeTpoB BbICOKOBOJlbTH0ro YCK0PHTCJISI /2/. 
C noJiy-tJeHHeM HOBOro o6opyJJ,OBaHHSI. H pa3BHTHeM 3JieMeHTHOH. 6a3bI BOJI C 

3TH pa6oThl 6blJl11 npoJJ,OJI)KeIJhI. Ha 3TOT paa JlJISI nposepKH Ha paJJ,HaQHOHHYIO 

CTOHKOCTb Ha BblCOKOBOJibTHOM TepMHHane JIHHeii:ttoro·ycKOPHTCJISI JIY-20 6blJia 

ycTaHOBJie~a npHKJiaJJ,HaSI TeJieBH3~C>HHaii' ycra~0BKa «MaTpHQa» /81. OT.JIH

lJHTCJlbHaSI OCOOeHHOCTb 3TOH TeJieKaMepbl - HCn0Jib30BaHHe B KatJeCTBe ope.: . 

o6pa3oBaTeJISI «CBeT-CHl'HaJI>> MaTpHU,bl'np116opoB C aapSIJJ,OBOH CBSI3bl0 (n.3.C.) C 

ljffCJIOM 3JieMeHT0B 288x256. B KaMepe pean11ayeTCSI npHHQHn caMOCK3HHpye

MOH pa3BepTKH. H ocyw.eCTBJISieTCSI npocrpaHCTBeHHaSI JlHCKpeTH3aQHSI noTeH

QHaJibHOro penbe<t>a (3apSl)J,OBOro H3o6pa)KeHHSI) KaK no BepTHKaJIH, TaK H no 

ropH30HTaJIH. Il03TOMY ·KaMepa o6ecnetJHBaeT (<)KeCTKHtt»·paCTp C <i>HKCHpoBaH

H0H reoMeTp11eii:. HenHHeHHhle ttCKa)Ken11si e KaMepc oTcyTcrsyioT, a reoMCTpn

qecKne. onpeJJ,CJISIIOTCSI T0JibKO ·o6beKTHBOM. BH)leOCHrHailbl OT TeJ!eKaMepbI ne

peJJ,aBaJIHCb Ha MOHHT0p .. BK50B60, ycTaHOBJieHHblH Ha nyJihTe y-npaBiieHHSI 

JIY-20, no 50-MeTpoeoii • BO,JIC, on11can.Hoii Bblllle. CHcTeMa oKaaanach BCCh-
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PHc,5. TeneeH3HOHHOC H3o6pa>KCIIHC WKaJlbl 

cTpeno•moro npu6opa 11a TCJICMOHHTOpe 

BK50B60, nepeAannoe no CBCTOBO/.IY 50-MCT-

. poeoii BOJIC 

Ma ttaAe)l<Hoii.11 yJlo6Hoii e 3KCnJiya

TaQHH •. PeayJihTaTbl HCnhlTaHHH Te

JICKaMCpbl B . paAHa,QH0HHblX ycno

BHSIX noKa3aJIH, lJTO 3aMCTHOH Ae

rpaAaQitH, CBSI3aHHOH . C 

HaKOnJJeHHeM aapSIJl,a B CJIOC, AH3-

I JICKTpnKa n.a.c.-cryKTYPhl, B TetJe-

nuc 100 qacoB Hapa6oTKH _o6uapy)l(CHO HC 6b1JIO. TaKHM o6pa30M, onttcaHHYIO 

CHCTCMY MO)KHO ycneurno npHMCHllTb JlJlll pCWCHHll pa3JIHlJHblX HaytJHblX 3aAatJ 

H, B nepsyio OtJCPCAb, AJill C03AaHHll CHCTCM TCJICBH3HOHHOH TCJICMCTPHH /2/ Ha 

BbICOKOBOJlbTHblX 3<l>Y, pa6frralOW,HX s paAHaQHOHHblX yc.noBHllX. PaapewalO

w,all cnoco6HOCTb cucreMhl noKaaaua Ha puc.5. Ilo TCCToeou· Ta6nnu,e OHa cooT

eeTCTeyeT - (120+130) TCJICBH3H0HHblM JIHHHllM no ropH30HTaJIH H eepTHKaJIH 

npn oceew,CHHOCTH - 4 JIK. 
06 3<fxt>eKTHTBHOCTH ttcnOJJb30BaHHSI aHaJJoroshlx BOJIC Ha 3<I>Y MO)l(HO 

CYJlHTb, cpa~HHBall OTHOWCHHC cuman/wyM, KOTOpoe MO:>KHO noJiytJHTb B TH:. 

nutJH0M cnyqae B KOaKCHaJibHOii it cecTOBOAHOii /9/ cncreMax. IlpeAnonmKHM, 

lJTO ncpeAaTtJHK CHCTCMbl C KOaKCHaJibHblM Ka6cJICM MO)KCT pa3BHBaTb Ha BXOJlC 

TaKoii: JIHHHH nepeAatJH (R = 15 OM) MaKCHMaJibHoe Hanpsi)l(emic U = 5 B, z ~ 

a THnOBOH JiaaepHbIH ncpeAaTtJHK CBCTOBOAHOit CHCTCMbl pa3BHBaCT Ha BXOAe 

BOJIC P
0 

= l MBT, npu m = 0,5. Ha BblXO.Aax COOTBCTCTBy10w.nx npueMHHKOB 

HH<i>opMaQHH MO)l(HO nOJIYtJHTb OTHOWCHHe CHrttaJI/ lllYM (AJISI npocrOTbl pactJt;

Ta CHCTCM CtJHTaeM n0TCpH B Ka6CJic HC3aBHCHMblMH OT qaCTOTbl) nptt orpaHHlJC- . 

HHH ttyBCTBHTCJibHOCTH nptteMHHKOB CHCTCM Ha KOaKCHaJibHOM Ka6CJie - Ten- , 

JIOBhIMH myMaMH, a AJISI auanoroeoii BOJIC - Jlpo6oeblMH wyMaMH: 

u 2e-a 25 19 
curnan/myM (KOaKc, c11cr.) R 4KTB = 75 _4 1-TB = 2,13· 10 , 

z 
Pm2e-a l0-3 -0,25·e-a 14 

cnrnan/wyM (BOJIC) = 2/wB = 2/wB = 6,25· 10 , 

rAC KT - nOCTOllHHall 60JibQMaHa, YMHO)KCHHall Ha a6cOJIIOTHYIO TCMnepaTypy 

(4 · 10-21 JI.)!{); a - K03<t><l>HQCHT 3aTyXaHHll B JIHHHH MC)l<Jly ncpeJJ,aTtJHKOM H 

npHCMHHKOM, Hn; B - ump1ma IlOJIOCbl MOAYJillQHH, fQ; lw- :rncpntll <t>oTo-

na (2 · l 0- 19 JI.)!{). 
npn OAHHaK0BOM 3aTyxanmt (e-") B TpaKTC MC)l(Jly ncpc,AaTttHKOM II npn

CMHHKOM H OJlHHaKOBOii wnp1mc nOJIOCbl COOOW,CHHSI B OTHOlllCHHC cur-
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mw/wyM B KOaKCHJlbHOii CHCTeMe Bblllie Ha 45 JJ.6. Ecnu :>Ke BMeCTO Jia3epHoro 
AHO,Aa B3SITb H3Jly'laTeJib Ha Cl1D. c BblXOAHOii MOll\HOCTblO Ha 15+20 A6 MeHb
we, TO npeuMymecrso KOaKCHaJibH0ii CHCTeMbl B03pacTaeT AO 60+65 ,A6. 

TaKHM o6pa30M, noKa TPYAHO YAOBJieTBOpHTb BCCM Tpc6osaHHSIM, npem,
SIBJiSICMblM K aHanorosblM BOJIC, u, oco6cHHO, K wyMOBhlM xapaKTcpucTuKaM 
CBeTOBOAHblX JIHHHii, KOTOpble xy:>Kc, 'ICM y Ka6CJibHblX. ITo3TOMY AJISI nonylle
HHSI TaKoro :>KC OTHOWCHHSI CHrHan/wyM, KaK B JIHHHH ncpc,Aa'lH C KOaKCHaJib
HblM Ka6eneM,'CTpoHTeJI&Hasi i1nuHa aHanorosoii BOJIC t10JI:>KHa 6&1T& orpairn
'leHa. O6bl'lHO oua He npeBblWaCT 1+2 KM / 10/, 'lTO BilOJIHe tlOCTaTO'lHO llJISI 
3<pq>CKTHBHOro HCilOJlb30BaHHSI aHaJIOroBhl'x BOJIC H_a 3<1>Y. 
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PoMauos 10.11. 13-92-366 
CnCTOBOJl.HblH KaHaJI ncpcJJ,a'ln BHACOCUrHaJIOB 
C IICilOJlh30BaHHCM nonynpoBOJl.HHKOBOro Jia3epa 

Onucau cscTOBOJl.Hl~H Kauan ncpeAa'ln BUAeocuruanos Ha OTJl.aJieHHbltt 
TCJieMOiillTOp C HC.Il0Jlb30BamteM nonynpoBOJl.HIIKOBOfO Jia3.epa II npHKJiaJJ,HOH' 

TeJieBH3110HHOH YCTUHOBKII C Te.neKaMepott Ha n.3.C.-MaTpm.1,e. CucTeMa pac

C'lHTaHa Jl.JISI HCKOHTaKTHblx H3Mepenitii Tencsu3nontt~Mu MeTOAaMH tta. Bhlco
Konon1>TnoM Tepr,nrnane IIOHHOro HCTO'lHHKa JIHHCHHOro YCKOpHTCJISl. D,attbl 

KpaTKlle TeXHH'leCKHe xapatcTepHCTHKH OTAeJibHblX Y3JIOB, npnBeJJ,e!f cpaBHH
TCJlbHbIH auaJIH3 3¢q)eKTHBHOCTH HCnOJib30BaHl!Sl attaJIOfOBblX BOJIOKOHHO-On

TlttieCKHX JIHHHJi .CB513H Ha 3JieKTpOq>H3H'leCKHX ycTaHOBKax. 

Pa6ora a&monttena a Jla6oparnp11n a1>1c0Knx 3neprnii 0115111. 
. .. . - _.., 

. . 
Coo6111e1me 06,,e,im1ei111oro IIIICTHTYTa 11,\epllblX IICCJJCA~B31111H. )ly611a 1992 

ITepesoA aarnpa 

Romanov Yu.I. 
A Fiber Optical Channel for Transmission of Video-Signals 

with the Use of Semiconductor Laser Diode . 

, 13-92-366 

· Thi; fiber optical channel with the use of semiconductor laser diode and 
applied CCD-camera· for 'video-signals transmission to a remote terminal is 

described. The system is proposed for remote measurements wiih television 

technique at the high voltage terminal of the linear accelerator ion source. 

Concise specifications of some blocks of the fiber optical system are discussed, 

comparative evaluation analysis of effective application of the analogous fiber 
optical communication lines at the electrophysical installations is presented. 

The investigation has been peii~rmed at the Laboratory of High Energies, 
JINR; 

Communication or the Joint Institute for Nuclear Research. Dubna 1992 


