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1. Bse,qeH11e 

Eon&UIHe rrnaCTMaCCOBhie CUHHTHJIJIJIUHOHHbie UIHpOKO 

HCilOJib30BaJIHCb H nJiaHHPYIOTCJI rrpHMeHJITbCJI B 6y.nyIUHX 3KCnepHMeHTax no qJH3HKe 

qaCTHU. O6&JqHo B TaKHX ,neTeKTopax CBCT Ha qJOTOKaTO)J; qJOT03JICKTpOHHOro 

YMHO)KHTem1 (<l>3Y) co6HpaeTCJI C Topua CIJHHTHJIJIJIUHOHHOil: TIJiaCTHHbl nocpe,D;CTBOM 

nJieKCHrJiaCOBoro CBeTOBO,D;a THna "pbI6Hil: XBOCT" HJIH CBCTOBO,D;a, COCTaBJICHHoro H3 

Ha6opa IIOJIOC opraHHqeCKOro CTCKJia. TaKaJI CTaH,napTHaJI KOHCTPYKIJHJI 

CUHHTHJIJIJIUHOHHhlX cqeTqttKOB ttMeeT cymeCTBCHHhie HC)J;OCTaTKtt: 

• CBCT B,D;OJib CIJHHTHJIJIJIUHOHHbIX nrraCTHH pacnpocTpaHJICTCJI 3a C'ICT 

MHOroKpaTHOro IlOJIHOro BHYTPCHHero OTPa)KeHHJI, II03TOMY )];JIJI BhICOKOil: 

MHOfOJICTHeil: 3<p<peKTHBHOCTH cqeT'JttKOB 60Jibll!Oil: ,D;JIHHbl HaKJia,D;blBaIOTCJI 

BbICOKHe Tpe6oBaHHJI K Ka'Jecrny IIOJIHpOBKH TIOBepXHOCTH, np03pa'IHOCTH, 

CBCTOBbIXO,D;Y, a TaK)KC )KCCTKtte orpaHH'ICHHJI ecTeCTBCHHOil: H pa,D;ttaIJHOHHOil: 

.nerpa.nautttt 3THX rrapaMCTPOB BO BpeMeHH; Ba)KHO OTMCTHTh, 'ITO )J;a)Ke 

HC3HaqttTCJibHbie yxy,nUieHHJI Kaq:ecrna IIOBepXHOCTH, rrp03pa'IHOCTH Be,nyT K 

cymeCTBCHHOMY YMCHbllleHttlO BCJIH'IHHbl CBCTOBoro cttrHana C )J;aJibHero KOHIJa 

IIpOTJI)KCHHhIX C'ICT'IHKOB; 

• )J;JIJI 3<p<peKTHBHOro c6opa CBeTa C Topua CIJHHTHJIJIJIUHOHHOH IIJiaCTHHbl 

IlJICKCttrrracoBblM CBCTOBO)J;OM Heo6xo,D;HM ,noporoCTOJIIUHH <l>3Y C 60JibllIOil: 

IIJIOIUa,D;blO qJOTOKaTO,na, TaK KaK 3<p<peKTHBHOCTb CBeToc6opa orrpe,neJIJICTCJI 

OTHOUICHHeM IIJIOIUa,D;li qJOTOKaTO,na K TIJIOJUa,D;li TOpIJa CIJHHTHJIJIJIIJHOHHOil: 

nrracTHHhI; 

• TIJICKCHrrracoBblC CBCTOBO)J;bl Ii 6oJibllltte <l>3Y 3aHHMaIOT 3Ha'lttTCJibHOe 

npOCTPaHCTBO, 'ITO Be,D;eT K o6pa30BaHHIO HC'JYBCTBHTCJlbHbIX 30H, YMCHbllICHHIO 

reoMCTPH'ICCKOil: 3qJqJCKTHBHOCTH Ii yBeJitt'ICHHIO pa3MepoB 3KcnepHMCHTaJibHbIX 

YCTaHOBOK; 

• o6bI'IHO B MCCTax pa3MCJUCHHJI CIJHHTHJIJIJIIJHOHHbIX C'leT'IHKOB npHCYTCTByeT 

pacceJIHHOe MarHHTHOe norre, 'ITO BJIC'ICT Heo6xo,D;HMOCTb 3KpaHHpOBKH <l>3Y; 



OTMeTIIM, 'ITO 60JihIIIIIe <I>3Y oqeHb qyacTBIITeJihHhl K MarHIITHhIM rromIM, 

II03TOMY BO MHOfllX CJiyqIDIX ,nm! y,naneHII.SI <I>3Y ll3 MarHIITHOro IIOJI.SI HY)!(HO 

IICIIOJibJOBaTb .!(JIIIHHble CBeTOBO.!(hl CJIO)!(HOH KOH!pnrypaunII. 

B ,naHHOH CTaThe rrpe,nCTaBJieHbl KOHCTPYKUII.SI Ii peJyJihTaThl rrepBh!X 

IICCJie,noBaHIIH CUIIHTIIJIJI.S!UllOHHhlX cqeTqIIKOB HOBoro IIOKOJieHII.SI, KOTOpbie rroqTII 

JIIIIIIeHbl BhIIIIerrepeqIIcJieHHbIX He.nocTaTKOB. B pa3pa6oTaHHhlX cqeTqnKax CBeTOC6op 

ocymecTBTI.SleTC.SI crreKTpOCMemaIOIUIIMII BOJIOKHaJl.rn, a perIIcTpaUII.SI CBeTa - HOBhlMII 

CBepXMIIHUaT!OpHb!Mll <I>3Y. 

Pa6oTa BhlIIOJIHeHa a paMKax rrporpaMMhl IICCJie,noBaHIIH II pa3pa6oTOK, 

HarrpaBJieHHhlX Ha pa3BIITlle TpIIrrepHh!X MIOOHHhlX CllCTeM ycTaHOBKII CDF [l ]. 

Co3,naHbl Ii IICIIbITaHhl rrpOTOTIIIIhl MIOOHHhlX CUIIHTIIJIJI.SIUIIOHHhIX cqeTqllKOB .!(JIIIHOH 

1,8 II 3M ,nJI.11 ycrnHOBKII CDF II [2]. 

2. KoHCTPYK4111ff 111 np1.1H41.1n pa60Tbl C'-10T'-11.1KOB 

C1>eM CBeTa co CUIIHTIIJIJI.SITOpOB C IIOMOJUhIO IIJiaCTMaCCOBhIX 

crreKTpOCMeIUaIOIUIIX BOJIOKOH IIOJBOJI.SleT COJ,naaaTh Han60Jiee KOMIJaKTHbie CIICTeMbl 

CBeToc6opa, Ii 3Ta MeTO.!(IIKa y)!(e ycrreurno IICIIOJihJyeTC.SI a' CUIIHTIIJIJI.SIUIIOHHhIX 

C3H.!(Bllq-KanOpIIMeTpax [3,4,5]. Manoe KOJIHqecTBO CBeTa, KOTOpoe co6IIpaeTC.SI C 

Ka)!(,!(oro cumITIIJIJI.SIUIIOHHoro CJIO.SI KanOpIIMeTpa rrpII rrpoXO)!(,!(eHIIII qaCTIIUhl C 

MllHIIMaTihHOH IIOHIIJauIIeii, He .SIBTI.SleTC.SI KpIITIIqecKUM, TaK KaK CIIrHan C ,!(eTeKTOpa 

06pa3yei:-c.11 cyMMOll C 60JihIIIOfO KOJIIIqecTBa CJIOeB. AHanorIIqHyIO TeXHOJIOrIIIO Mb! 

rrpIIMeHIIJIII .!(TI.SI c6opa CBeTa C 60JihlllllX CUIIHTIIJITI.SIUIIOHHhIX IIJiaCTIIH. ,[(JI.SI 

llCCJie,noBaHIIH 6bIJill ll3fOTOBJieHbl ,naa rrpOT.Sl)!(eHHhIX cqeTqIIKa rrp.11MoyroJihHOH 

cpopMbl c pa3MepaMII 180xl 7x2 CM
3 

II 300x30x2 cM3. 

KoHCTPYKUll.SI cqerqIIKa IIOKaJaHa Ha pIIC. 1. l1JiaCTIIHhl ll3fOTOBJieHhl B 

l1HcrnzyTe "MoHoKpncTanJI" r. XaphKOBa IIJ CUIIHTIIJIJI.S!Topa UPS-923A Ha ocHOBe 
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rroJincrnpoJia c .no6aBKaMH PTP (2%) n POPOP (0,03%) [6]. Bee rroaepxHocrn 

CUHHTIIJIJI.SITOpa IIOJIHPOBaHhl. 

B 0,!(HOM yrny IIJiaCTIIH c,neJiaHbl He6oJibIIIIIe BhleMKII .!(JI.SI pa3MemeHH.SI 

CBepXI\illHIIaTIOpHoro <I>3Y (pllc. 1 ). 11JIOIUa.!(h BMeMOK COCTaBJI.SleT acero HeCKOJihKO 

CLl'1HT'1flflRTOp 

cneKTpOCM8ll\81-0ll\'18 BOflOKH8 

aAanTep Cl>3Y R5600 A8fl'1T8flb 

PIIC. 1. KoHCTPYKUII.SI cqeTqIIKOB co crreKTpocMeJUaIOIUIIM BOJIOKOHHhIM CBeTOBO.!(OM 

,neC.SIThIX ,noJieil: rrpoueHTa OT IIOJIHOH IIJIOIUa.!(ll cqeTqHKOB H II03TOMY HaTIIIqne BbieMOK 

HecymecTBeHHO llJMeH.SleT reoMeTpIIqeCKYIO 3!p!peKTIIBHOCTh cqeTqllKOB. ,[(n.11 CbeMa 

CBeTa B.!(OJih YJKOil: ,nJIIIHHOH CTOpOHbl IIJiaCTIIHhl 6hIJIII rrpIIKJieeHbl OIITIIqecKIIM KJieeM 
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IlOTepSIHHbie cl>oTOHhl 

", 

5,34%X27t [cp] 

. 0.=(1-n/n1)/2 

rony6flii cBeT 
C~HHTBJIJISITOpa 

yron nonuoro 
BuyTPeuuero 

noJIHCTHpon c Yll n1=1,59 
PMMA n2=1,49 
cl>TopHpOBaHH1>1ii PMMA 
n3=1,42 

Puc. 2. ITpIIHUIIIl CBeToc6opa C IICilOJih30BaHileM cneKTPOCMeIIIaIOIIIero BOJIOKHa 

napaJJrreJibHO .Llpyr .Llpyry .L\Ba,L\UaTb cneKTpOCMe111a1011111x BOJIOKOH .L\IlaMeTpOM 1 MM, 

o6pa3YIOIIIIIX rreHry. Y BbieMKII BOJIOKOHHruI rreHTa q>OpMHpOBaJJaCh B )KryT u 

npuKJieIIBaJJaCb BHYTPII a,LlanTepa UIIJIIIH,Llp11qecKOH qiopMbl. Topeu a,LlarrTepa 

qipe3epOBaJJCJI .L\JIJI norryqeHIIJI IIJIOCKOH noBepxHOCTII, Heo6xO,nIIMOH .LlJllI OIITHqecKoro 

KOHTaKTa C q>OTOKaTO.LlOM <1>3Y . .D:aJJhHile OT <1>3Y TOpUbl BOJIOKOHHOH JICHThl 6bIJIII 

3aqepHeHbl B nepBblX 113MepeHIIJIX, a 3aTeM OTIIIJIIl<pOBaHhl II c,nerraHhl IIJIOCKIIMII . .D:JIJI 

OTpa)KeHIIJI CBeTa, pacnpocTpaHJIIOIIIerocJI B BOJIOKHax, K 3TIIM TOpUaM rrp11KJieI1BaJJaCb 

OIITilqecKIIM KJieeM norrocKa aJJIOMIIHIIeBOH <pOJihrII. TaKruI npOCTruI TeXHOJIOrIIJI 

113rDTOBJieHIIJI peqirreKTOpa ,LlaeT K03q>q>HUIIeHT OTPa)KeHIIJI "'60%. 

Ha Bcex Topuax CUIIHTIIJIJIJIUIIOHHOH IIJiaCTIIHhl 6bIJIII ycTaHOBJieHbl IlOJIOCKII Il3 

aJIIOMIIHileBOH qiorrhrII .LlJllI OTPa)KeHIIJI o6paTHO BbIXOMIIIero Il3 Hee CBeTa. Ha 

BHeIIIHeif CTOpOHe rreHThl Il3 cneKrpOCMelllaIOIIIIIX BOJIOKOH 6bIJia TaK)Ke np11KrreeHa 

OIITIIqecKIIM KJieeM CBeTOOTPa)KaIOIIIruI aJJIOMIIHileBruI IlOJIOCKa .LlJIJI yBerr11qeHHJI 

3q>q>eKTIIBHOCTII 3axBaTa CBeTa. DOJlhIIIIle noBepxHOCTII CUIIHTIIJIJIJIUIIOHHOH nrraCTIIHhl 
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6wm o6epHyThl aJIIOMIIHll31IpOmllIHOH 6yMaroii, IIMCIOIIICH npoq>IIJih IlOBepXHOCTII, . 

IIO.Ll06HhIH anerrhCIIHOBOH KOpKe. TaKruI IIOBepXHOCTh He ,naeT 3epKaJJbHOrD OTPa)KeHHJI 

II II03TOMY yrryqI1IaeT TPaHCIIOpTHpOBKY BhIIIIe,LlIIIero 113 CUHHTIIJIJIJITOpa CBeTa K 

CBeTOco6upa10111eif rpaHII. 
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Puc. 3. CneKrp mrryqeHillI POPOP, cIIeKrphI 11orrro111eHillI n H3JIY'leHillI KOHBeprnpa 

qirr10opecueHUHH Yl 1 n KBaHTOBruI 3q>q>eKTIIBHOCTh <1>3Y R5600U 
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,[(JUI II3fOTOBJieHirn JieHTO'IHOfO CBeTOBO,na IICilOJib30BaJIIICb MHoroo6oJioqeq

Hbie crreKTpocMemaroIIIIIe BOJIOKHa S-mna YI l (200 ppm), mroTOBJieHHbie qmpMoil: 

"Kuraray" (51nomrn)*. Cep.nueBIIHa BOJIOKOH - II3 IIOJIHCTllpOJia C .no6aBKOil: 0,02% 

CMeCTIITeJUI cneKTpa YI 1. BHyTPeHHIDl o6oJIO'IKa COCTOHT 113 IlOJIHMeTHJIMeTaKpHJiaTa 

(PMMA), BHeIIIHIDl - 113 qJTopI1pOBaHHOro PMMA (pnc.2). 3q>q>eKTHBHOCTh 3axBaTa 

CBeTa TaKIIX BOJIOKOH COCTaBmieT 5,34%, B OTJIH'IHe OT o,nH0060JioqeqHbIX, 

3q>q>eKTIIBHOCTb KOTOpbIX 3,4%. 

lfacTb roey6oro CBeTa CUIIHTHJIJI.IITOpa, H3JIY'IeHHOf0 CMeCTIITeJieM crreKTPa 

POPOP, ,nocTI1rrnero BOJIOKOHHoil: JieHThI, rrornomaeTc.11 ,no6aBKoil: YI l II Il30TponHo 

rrepeH3JiyqaeTC.II B 6oJiee ,nJIIIHHOBOJIHOBYIO 3eJieHyIO o6JiaCTb (pIIC. 3). 

EJiaro,nap.11 IIOJIHOMY BHyTpeHHeMy OTPa)KeHIIIO 'IaCTb CBeTa 3axBaThIBaeTC.II II 

pacnpOCTpaH.lleTC.11 no BOJIOKHaM K <1>3Y II K npoTIIBOilOJIOJKHOMY KOHUY- 3epKaJIO Ha 

,naJibHeM Topue BOJIOKOHHOil: JieHTbl H3MeH.lleT Ha!)'paBJieHIIe pacnpOCTPaHeHil.11 CBeTa II 

TaKIIM o6pa30M yBeJIH'IHBaeT CilrHaJI (pnc. 2). 

B Kaqecrne q>OTO,neTeKTOpa npIIMeH.lleTC.11 HOBblil: cBepxMHHIIaT!OpHbltt <1>3Y 

R5600U ,nIIaMeTPOM 16 M.M II ,nJinHoil: 11,5 MM, II3roTOBJieHHhiil: q>IIpMoil: "Hamamatsu" 

(5InOHI1.11). 3qiq>eKTIIBHb!il: ,nI1aMeTP q>OTOKaTO,na - 8 MM. TIIIlil'IHa.11 KBaHTOBa.11 

3q>q>eKTIIBHOCTb ero Ha ,nJIIIHe Il3JiyqeHil.11 IIIIlq>Tepa YI I (-500 ww) COCTaBJI.IIJia -13%. 

3. MeTOAHKa H3MepeHHH 

I1ccJie,noBaHHe CBeTOc6opa B C'IeT'IIIKax rrpOBO,nIIJIOCb Ha KOCMil'IeCKIIX 

MIOOHITTL EJioK-cxeMa ycrnHoBKII rrpe,ncTaBJieHa Ha pI1c. 4. CrreKTpbI cnrnaJioB c <1>3Y 

* <l>ttpMa "Kuraray" BblnyCKaeT nnacTMaCCOBble BOnOKHa ABYX THnOB - S-THn H HE S-THn, KOTOpble 

ornnqaIOTCll op11eHTaU11eii nonttcTnponbHblx ueneii. B BonoKHax S-Tttna uentt optteHTnpoBaHbl xopowo 

II BOnOKHa rn6Ktte, HO noKaJaTenb npenoMneHllll He oqeHb OD.HOPOD.eH, qTO yMeHbWaeT 3lj>ij>eKTHBHOCTb 
Jaxsarn CBern n yxy.nwaeT ero TpaHCnOPTHPOBKy. B BOnOKHax HE S-Tttna uenn cna6o optteHTHpOBaHbl n 

no3TOMY nOKaJareJib npenoMneHHll 6onee OD.HOpo.neH, HO TaKHe BOnOKHa xpynKtte H nerno noMalOTCll 
nptt ttJrn6e. 

6 

Il3Mep.11JII1Ch 3ap.11,noBO-UI1q>poBbIM npeo6pmoBaTeJieM (31\TI) LeCroy ADC 2249A. 

,[(JIIITeJibHOCTb BopoT 31\TI COCTaBmma -80 HC. CHrttaJibl c <I>3Y ycIIJIHBaJIIICb 

6hICTpblM YCIIJIHTeJieM C ueJib!O noJiy'IeHII.11 o,nH03JieKTpOHHbIX cneKTpOB, 

tteo6xo,nIIMbIX ,nJI.11 KaJII16poBKII cneKTpoMeTPI11IecKoro KaHaJia. OcJia611TeJih (OCJI) 

IICilOJib30BaJIC.II AA.II yBeJII1'IeH11.11 .n11HaMI1qecKoro ,nIIanmoHa npII H3MepeHII.IIX 

cneKTPOB OT KOCMil'IeCKIIX MIOOHOB. I1Hq>OpMaUII.II c 31\TI C'IIITbIBaJiaCb nepcOHaJibHbIM 

KOMilb!OTepoM. 

YcTaHOBKa pa60TaJia B ,nByx pa3HbIX pe)KIIMax. TiepBbltt (TPIIrrep 1) - ,nJUI 

H3MepeHII.II aMIIJIIIry,nHbIX crreKTpOB co C'IeT'IIIKa OT KOCMII'IeCKIIX MIOOHOB, BTopoil: 

(TpIIrrep 2) - ,nJI.11 KaJIII6poBKII cneKTPOMeTPII'IeCKOro KattaJia. TpIIrrep I 

Bbipa6aTbIBaJIC.II MIOOHHbIM TeJieCKOilOM, COCTO.IIJ:UIIM 113 ,nByx He60JibIIIIIX ( 4x7 c.,,2) 

CUIIHTIIJIJI.IIUIIOHHhIX C'IeT'IIIKOB (S1, S2), BKJIIO'IeHHblX B cxeMy COBrra,neHiltt (CC). 

I1ccJie,nyeMbltt C'IeT'IIIK pacrroJiafaJIC.11 Me)K,ny HIIMH. Tiepe,nBHfa.11 TeJieCKOil B,nOJib 

C'IeT'IHKa, II3Mep.11JIII 3aBIICIIMOCTb cBeTOc6opa OT pacCTO.IIHII.11 .no Topua 

CUHHTIIJIJI.IIUIIOHHOil: IIJiaCTIIHbl. TpIIrrep 2 Bbipa6aThlBaJIC.II HMIIYJibCHblM reHepaTopoM 

II npIIMeH.IIJIC.11 ,nJI.11 II3MepeHII.II KaJIII6pOBO'IHblX cneKTpOB OT CBeTO,nIIo.na. 

I1crroJib30BaJIC.II 6b1cTpb1il: KpacHbiil: AlGaAs CBeTo,nIIo,n HLMP8 l 00, H3roTOBJieHHbiil: 

qinpMoil: "Hewlett Packard". Cpe,nHee KOJIII'Iecrno q>OTOHOB, rrorra.naromIIx Ha 

q>OTOKaTO,n <1>3Y, peryJIIIpOBaJIOCb II3MeHeHIIeM aMIIJIIITY.nhl IIMIIYJlbCa, IIHTa.IOIIIero 

CBeTO,nIIo,n. CrreKTPhl OT CBeTO,nIIo,na IICilOJlb30BaJIIICb .nJI.11 orrpe,neJieHII.11 napaMeTPOB 

crreKTPOMeTPII'IeCKOfO KattaJia II KOHTPOJI.11 IIX BpeMeHHOfO ,npeil:qia. ,[(JI.II 3TOil: ueJIH 

KaJIII6poBO'IHble II3MepeHII.II rrpoBo,nIIJIIICb rrepe.n II IIOCJie Ka)K,nOfO Ha6opa CTaTHCTIIKII 

Ha MIOOHax. 

CrreKTpOMeTPil'IeCKIIll KaHaJI 6bIJI OTKaJII16poBaH B a6COJIIOTHbIX e,nIIHIIUax, T.e. 

B 'IIICJie q>OT03JieKTpOHOB, C03,naHHbIX Ha q>OTOKaTO,ne <1>3Y. TaKIIM o6pa30M 

IIOJIY'IaJIIICb crreKTPhl KOJIII'IeCTBa q>OT03JieKTpOHOB, o6pa30BaBIIIIIXC.II B pe3yJibTaTe 

rrpoxo)K,neHil.11 KOCMil'IeCKOfO MIOOHa qepe3 C'IeT'IIIK. KaJII16pOBKa 6brna npoBe,neHa C 

IICilOJlb30BaHlleM CBeTOBblX BCIIbIIIIeK Hil3KOil: HHTeHCIIBHOCTH [7]. 3HaHne 

7 



~ 

0 
0 
\0 

~ 
;;>. 
~ 
e 

.-I 
00 

~H□1~ 

\.-, 

~ 
~ 

N 
00 

~ = :r 
t :r 
C,I 

8 

N 
Q., 

~ = Q., 
~ 

Q., 
0 
t; 
Q., 

~ 

~ 

~ 

..-4 

C. 

I~ 

:s: 
~ 
~ 
0 
:i:: 
ro 
I-< 
u 
>-. 

,:s: 
0 
:i:: 
..0 
i::; 
<!) 
I-< a 
<!) 
::; 
M 
:s: 
ro 
::; 
<!) 
~ 
u 

I 
~ 
0 

~ 
~ 
0 :s: 
~ 

i 
I 

~ 
I 

' 

!· 
I 

t 

!) 
I 

CBeTOBblXO,na B a6comOTHbIX e,nHHHIIax - qucne qlOTo:meKTpOHOB, o6pa30BaBIIIHXCJI . 

Ha qlOTOKaTo.ne <l>3Y u co6paHHbIX Ha rrepBOM J(HHO,ne, - oqeHb Ba)KHO, T.K. 

II03BOnJieT He TOilbKO orrpe,nenHTb ::iqiqieKTHBHOCTh ,neTeKTOpOB, HO H rrporH03HpOBaTb 

HX .nonroBpeMeHHYIO CTa6HnhHOCTb, a TaK)Ke cpaBHHBaTb rrapaMeTpbl ,neTeKTOpOB 

pa1m1qHbIX KOHCTpYKIIHll. 

OcHOBHaJI u,neJI MeTo,na Kantt6pOBKH 3aKnroqaeTCJI B pa3BepTbIBaHHH crreKTpOB C 

MMbIM KOnuqecTBOM qlOT03neKTpOHOB C IIOMOIIIbIO peanHCTHqecKOll qlYHKIIHH 

OTKnIIKa <l>3Y. IIo,npo6HOCTH MeTO,na Kanu6poBKll crreKTpOMeTpllqecKoro KaHana <l>3Y 

c Tpa.nHIIHOHHOll CTpyKrypoil: (<l>3Y c nuHellHO qlOKycupyromHMH J(HHOJ(aMH, 

KOpo6oqHbIMll J(llHOJ(aMH u .np.) MO)KHO Hail:TU B HaIIIeil: pa6oTe [7]. 

HoBbie CBepXKOMIIaKTHhie <l>3Y R5600 HMeIOT J(HHOJlHYIO CHCTeMy, 

Ha3bIBaeMyro "MeTannuqecKHll KaHMhHblll J(HHO,n". O,nHOll H3 oco6eHHOCTeil: pa60Tbl 

3TIIX <l>3Y JIBnJieTCJI Hanuqne qlOT03qJqJeKTa He TOilhKO Ha qlOTOKaTO,ne, HO H Ha 

1-M J(HHO,ne. HMeIOTCJI H ,npyrne oco6eHHOCTH pa60Tbl R5600, KOTOpbre He II03B0nJIIOT 

Herrocpe,ncrneHHO rrpHMeHHTb qlYHKIIHIO OTKnHKa, rronyqeHHYIO B pa6oTe [7]. 

IIo::iToMy Mhr Mo,nuqiurrupoBanH qiyHKIIHH OTKnHKa c yqeToM crrerruqiuqecKHx 

oco6eHHOCTeil: C'fPYKTYPhI <l>3Y R5600. Ha puc. 5 IIOKa3aH rnrrnqHbiil: pa3BepttyThril: 

crreKTp OT CBeTO,nuo,na. IIepBblll IIHK Ha crreKTpe JIBnJieTCJI pe3ynhTaTOM qlOT03qJqJeKTa 

Ha rrepBOM J(HHO,ne H3-3a rronyrrpo3paqHOCTH qlOTOKaTo,na. <l>yHKIIHJI OTKnHKa HMeeT 

8 HeqJeHOMeHonoruqecKHX rrapaMeTpOB. llleCTb H3 HHX OIIHCbIBaIOT qacTb crreKTpa, 

COOTBeTCTByromyro peanbHOMY CBeTOBOMY CHrHany: 

• Q0 - rrono)KeHHe rrhe,necTana; 

• 0-o - CTaH,napTHOe OTKnOHeHHe IIbe,necTana; 

• QI - cpe,nHHll 3apJI,n Ha BbIXO,ne <l>3Y, KOr,na OJ(HH qlOT03neKTpOH co6patt Ha 

1-M J(HHo,ne; 

• 0-1 - CTaH,napTHoe OTKnOHeHHe pacrrpe,neneHHJI 3apJI,na OT OJ(HOfO qlOT03neKTpOHa; 

• µ - KOnuqeCTBO qlOT03neKTpOHOB, o6pa30BaHHhlX Ha qlOTOKaTO,ne II co6paHHbIX 

J(HHO,nHOll CHCTeMOH; 
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Puc. 5. TmnPIHhIH 3apMOBhIH crreICTp OT CBeT0,!1,lIO,!l,a lI ero COCTaBJUIIOIIIHe. 

50 100 150 200 250 300 

• µl - KOJmqeCTBO 4)0T03JieKTpOHOB, o6pa30BaHHhlX Ha 1-M ,!1,lIHO,!l,e; 

• Ki - K03<p<pHIIHeHT YMHO)KeHJrn: Ha 1-M ,!l,lIHO,!J,e. 

ITapaMeTp QI lICIIOJlh30BaJICll ,!l,JI11 KaJIH6poBKH lI MOHlITOpHpOBaHllll 

crreKTpOMeTpnqecKoro KaHarra. ,[(eTaJihHOe OIIHCaHHe MeTo,!],a KaJIH6poBKJI 6y,!1,eT 

ony6rrIIKOBaHO II03,!l,Hee. 

4. Pe3yJ1bTaTbl 

C IIOMOIIIhlO orrncaHHOll BhIIIIe ycTaHOBKII ll3Mep11JIIICh 3aBIICIIMOCTH 

CBeTOc6opa B C03,!l,aHHhIX cqe~HKax pa3MepaMII 180xl 7x2 c;,.,/ II 300x30x2 CM
3 

npn 

npoXO)K,!l,eHIIII KOCMIIqecKIIX MIOOHOB - qacTIIU C MIIHIIMaJihHO IIOHH3IIpyIOIIIeii 

cnoco6HOCThIO. 
10 
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Puc. 6. TttIIIl'IHblH cneKTp OT KOCMH'ICCKIIX MIOOHOB 

THIUl'!HblH cneKTp OT KOCMH'leCKHX MIOOHOB co C'ICT'IHKa ,!l,JIHHOH 180 C.\I 

IIOKa3aH Ha pnc. 6. CneKTp H3MepeH Ha pacCTOllHIUI 170 C.ll OT nepe.nHero TOpua 

CUHHTHJIJillUHOHHOH rrrracTHHhl. llhpHXOBOH mumeii IIOKa3aHO IIOJIO)KeHJfC 

IIhC.[lCCTaJia. l13 3TOro crreKTpa cpe.nHHH CHrttarr OT MIOOHa, Bhipa)KCHHhIH B KOJilfqecTBe 

qJOT03JICKTpOHOB, HaXO.[lllJICll H3 Bhipa)KCHHll 

N JQ)-Qo 
1•· (Qi) 

r.ne (Q)- cpe.[lHllll aMIIJIHry,!1,a MIOOHHOro CIICICTpa; 

Qo - 3HaqeHHe IIhe.[lCCTarra; 

(Qi )-ycpe,n:HCHHhlll KarrII6poBoqHhlH napaMCTp. 

Ha puc. 7 IIOKa3aHa 3aBHCHMOCTh CBeTOC6opa KaK <pyHKUHll paccTOllHHll .no 

rrepe.nnero Topua C'leT'IHKa .LlJIHHOH 180 C.11. l13MepeHHll rrpOBO)lHJIHCh C 
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1%>yRKnRII lj,RTRpOBIRRII Axexp(-x/'>..) 

·-KORQLI BOJIOKOR IJIIOMRRRlRpOBIRLI 

A= 69,1 ± 2,6 (tf,.3.) 
).= 293 ± 28 (cw) 

■- KORQLI BOJIOKOR ]l'lepneRLI 

A= 61,2 ± 2 (tf,.3.) 
).= 201 ± 13 (cw) 

60 80 100 120 140 160 

PaCCTORHMI OT Top1.1a C'IIT'IMKa (CM) 

PHc. 7. KpHBbie 3aryxaHHH cBem B ctieT'IHKe ,IUIHHoii 180 CM 

3aqepHeHHhIMH Ii amOMHHH3HpOBaHHhlMH TOpUaMH BOllOKOHHOH neHThl ,lUljj ou;eHKH 

Ka'IeCTBa pe~neKTopa, nonyqaeMoro omi:caHHOH BhIIIIe npocToii Texttononi:eii. 

3KcnepHMeHTanbHbie ,n:aHHbie annpOKCHMHpOBanHCh q>yHKQHeii A exp( -x I 1) . 

3q>q>eKTHBHM ,IUIHHa 3azyxrurnH COCTaBllHeT 201 CM ,lUljj 3aqepHeHHhIX Topu;oB BOllOK0H 

H 293 CM, K0r,n:a Ha ,n:anbHHX rnpu;ax B0n0K0H 6bm npmmeeH KYC0'IeK aJHOMHHHeBOH 

q>Onhrn. ,[(ml ,n:aHH0fO C'IeT'IHKa K03q>q>Hu;HeHT OTPa)KeHHH CBeTa OT rnpu;a COCTaBnHn 

-50%. 

Ha pHC. 8 I10Ka3aHbl aHanOrH'IHbie 3aBHCHMOCTH ,lUljj C'IeT'IHKa ,IUIHHOH 300 CM. 

3q>q>eKTHBHM ,!UIHHa 3aryxaHHH CBeTa COCTaBnHeT 268 CM Ii 4 73 CM ,IUIH pa3Hh!X 

ycnoBHH CBeToc6opa COOTBeTCTBeHHO. Ko3q>q>HQHeHT OTPIDKeHIDI CBeTa OT rnpu;a 

COCTaBHn -60%. 
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PHC. 8. KpHBbie 3aTyxaHHH CBeTa B C'IeT'IHKe ,IUIHHOH 300 CM 

5_. 3aK11101.1eH'1e 

Hccne,n:oBaHHH I10Ka3anH, 'ITO pa3pa6oTaHHbie 6onhIIIHe C'IeT'IHKH co CbeMOM 

CBeTa C I10MOJUblO cneKTPOCMemruomHx BOllOKOH HMeJOT xopornyJO o,n:Hopo,n:HOCTh 

CBeTOc6opa. 3q>q>eKTHBHM ,IUIHHa 3aryxaHHH B C'IeT'IHKe C pa3MepaMH l 80x l 7x2 CM
3 

COCTaBnHeT M::290 CM, a B C'IeT'IIIKe c pa3MepaMII 300x30x2 cAt3 - M::470 CM. 

CBeToc6op c ,n:anbHero K0HQa C'IeT'IHKa ,IUIIIHOH 180 CM OT qacTIIQhl c MIIHIIManbHOH 

IIOHII3au;Heii COCTaBIIn -37 q>OT03neKTPOHOB, a ,lUljj C'IeT'IHKa ,!UIIIHOH 300 CM -

-25 q>OT03neKTPOHOB. OTMeTIIM, 'ITO ,IUIH -100% 3q>q>eKTHBHOCTII perHCTPaQIIII 

MIIHIIManhHO IIOHII3IIpyIOmeii qaCTIIUhl B I10llHCTIIponhHhlX CQIIHTIInnHTOpax 

TOll!UIIHOH 2 CM ,n:ocTaTO'IHO -10 <l_>oT03neKTPOHOB. ITo3TOMY HeT Heo6xo,n:IIMOCTII 
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rrpnMemITb ,!l;BOllHOll cnoil: crreKrp0CMema10mnx B0ll0K0H, qTQ M0)l(eT ,!l;aTb rrpnMepH0 

20%-Hoe yBennqeHlle CBeTa, HO 3HaqnTenbH0 ycn0)l(HllT K0HCTPYKUll!O cqeTqnKa. 

OTMeTHM TaK)l(e, ~o rrpllMeHeHHruI rrpoCTrur TexHonorm1 H3f0T0BneHllH 

pecpneKTOpa Ha y)];aneHHbIX rnpuax B0ll0K0H ,!l;aeT YAOBnernopHTenbHblll K03!p!plll.{HeHT 

0TPa)l(eHllH CBeTa ::.,60%. Eonee CllQ)l(Hbie TeXH0ll0fllll ll3f0T0BneHHH 3epKc:.na Ha 

Topuax B0ll0K0H (HarrpnMep, HaIIbineHlle anIOMllHllH H ,!l;p.) II03B0llHIOT II0BbICllTb 

K03!p!plll.{lleHT 0TPa)l(eHllH ,!1;0 80%-90%, HO yBenuquBaIOT TPYA0eMK0CTb ll CT0HM0CTb 

,!l;eTeKTopa. 

C03,!l;aHHbie Cl.{,IIHTHMHl.{H0HHbie cqeTqHKll o6na,!J;aIOT 3HaqnTellbHbIMll 

rrpenMymecTBaMll ITO cpaBHeHlllO co CTaH,!l;apTHbIMH K0HCTPYKUllHMH cqeTqllK0B co 

CBeT0B0,!l;aMll TllIIa "pb16nil: XBOCT": 

• rrpoCT0Ta K0HCTPYKUllll ( 0TCYTCTBlle CllQ)l(HbIX CBeT0B0,!l;0B u 6onblllllX 

cpornyMHO)l(HTeneil:); 

• TaK KaK CBeToc6op ocymecrnnHeTCH c ,!l;llHHHOll . rpaHll Cl.{llHTllllllHl.{HOHHOll 

rrnaCTllHbl ll CBeT pacrrp0CTPaHHeTCH B 0CH0BH0M B,!l;0llb ee MeHbIIIeil: CT0p0Hbl, 

yMeHbIIIaIOTCH lI0Tepn 3a cqeT MH0roKpaTH0ro 0TPa)l(eHllH ll ofo,eMHOro 

rrornomeHllH B Cl.{llHTllllllHT0pe; Bee 3T0 Be,!l;eT K yMeHbIIIeHll!O TPe6oBaHHll K 

Kaqecrny rronnp0BKH lI0BepXH0CTll, rrpo3paqHQCTll ll CBeT0BblX0AY Cl.{llHTHllllHT0pa, 

a ,!l;0lI0llHllTenbH0 K 3T0MY 3HaqHTellbH0 ocna6nHeTCH B03)];ettcTBlle ecTeCTBeHHOll ll 

pa,!l;Hal.{llOHHOll ,!l;erpa,!l;al.{llll 3TllX rrapaMeTp0B BO BpeMeHll Ha xapaKTepHCTllKll 

cqe~llK0B; 

• rrpnMeHeHlle B0ll0K0HHblX CBeT0BO,!l;OB-CMeCHTeneil: crreKTPa n Manora6apllTHbIX 

<I>3Y yMeHbIIIaeT rrn0ll{a,!l;b HeqyBCTBllTenbHbIX 30H ll ,!l;enaeT ,!l;eTeKTop 

KOMIIaKTHbIM; 

• rrpnMeHeHne Manora6apllTHblX <I>3Y R5600, Man0qyBCTBllTellbHbIX K B03,!l;eil:cTBll!O 

BHeIIIHllX MarHHTHblX rroneil:, lI03B0nHeT llClI0llb30BaTb cqeTqllKll B MarHllTHblX 

lI0nHX 6e3 3KpaHllp0BKll llllll C 3KpaHaMll rrpOCTOll K0HCTPYKIIllll. 

IIepeqncneHHbie ,!J;0CT0llHCTBa C03,!l;aHHblX cqe~llK0B ,!l;enaIOT HaCT0Hll{ylO 

propa60TKY oqeHb lIPllBlleKaTellbHOll H peKOMeH,!l;yeMOll K rrpttMeHeHlllO. 
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