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[IpejicTaBiieHbl pe3yibTaThl paboThl 110 paspadoTKe ONBITHOTO 00pa3lia nH(pakpacHoro crexkja-naTepdepoMeTpa Ha Oaze cepuitnoit SWIR-kamMepn! ¢ oxsaxkjaemoit marpuiieit Ha dporojnoanoi InGaAs-crpykrype. JlabopaTopHbie
NCCIeOBAHNST KaMephl MOKa3aJ/Ii, ITO CPeHIIT TEeMHOBOH TOK JOCTATOYHO CTAabMIeH B TeUeHIe BPEMEeHN, 3aHNMaeMOT0 3allChIo CepUil CIeKI-M300pazkKeHuil ¢cpejiHeil IINTeIbHOCTH (2-5 MIHYT), 0JJHAKO OJHOCTAIIHHOE OXJIayKIeHNe
ceHcopa Ha OCHOBe 3djieMeHTa llenbThbe ¢ KIJIKOCTHBIM OTBOJOM TeILIa dBJIACTCS HeJOCTATOUHBIM JIIs YMEHBIIEHIT TEMHOBOIO TOKa JIO IPUEeMJIEeMbIX 3HadeHnil. Takyke oOHapyKeHbl Haandue "TOpdunX U XOJOJHBIX MNHUKceael 1
BOJIHIICTas popMa CpeHero TeMHOBOTO CHTHaJa Ha MaJsbix sKcrnos3uimsx (710 50 mc). TectoBbie Hab/troieHmsT TPOBOAIINCH B mepBrnaHoM dokyce 6-M Teteckona CAO PAH. B pesyrbprare ananmsa Hab/moaTebHONO MaTepuaa
OBLIN YCTAHOBJIEHBI TIpeJe/bHas 3BE3IHas BeJNINHa 9 HabIogaeMbix 00bekToB (mj < 8") u npejenbHasg pasHoOCTh OJ1ecKa KOMIOHEHTOB KpaTHbIX cructeM (Am j<4™M5). OnmcaHubie BbIITE HEJOCTATKI KaMepbl TTPHBOIST K

HESHAYUTE/IbHOMY CHUZKCHWNIO TOYHOCTU I/ISMepeHI/IP’I. MO,ZLGpHI/ISaLH/IH CHGKJI—I/IHTepCbepOMeTpa 1HO3BOJINT 1IOBBICUTDL 1IPEIC/I APKOCTH JOCTYIIHbBIX JJId H&6JHOLL€HI/HL/,I 00 beKTOB Ha 1-2 3B€3/1HbIE BCJIMYVHbBI 1 SHAYUTE/IbHO YBE/IMYUTDH UX

KOJINYECTBO.
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Ha BTA CAO PAH cnexkn-nnrepdeponverpust 38e311 B OsmmykaeM nHppakpacHoM juanazone (1 - 2.2 MKM) BbI-
OJIHAIACH ¢ cepenHbl 90-X TO0B B COTPYIHNYECTBE ¢ KoJIIeraMu 13 BOHHCKOro HHCTUTYTA PainoacTPOHOMIN
Maxca [lranka ¢ ncnossopannem Kamepsr HAWAILL |1, 2, e.g.|.

Jliist ipoiosKenns naHubIX nceaenopannii Ha Bosbimom Teneckore Abr-Asnmyrtaiasiom (BTA) CAO PAH
B K-mnanazone B 10-x rojax XXI Beka eIMHCTBEHHBIM KOMMEpPYECKN JOCTYIHBIM JeTEKTOPOM OKasaJach
kamepa "OWIR Snake-640", umeroriast marpuiy Ha InGaAs-cTpyKType ¢ 4yBCTBUTEJILHOCTBHIO B JIMalla30He
1-1.7 mxm. C mpuMeHeHneM 9TOTO JeTeKTopa OBLT pa3padoTaH OMBITHBIN oOpa3zel] CIeKI-MHTepdepoMeTpa I
TPOBE/IEHBI TECTOBBIE HAOJIIO/IEHNS Ha TeJIecKoIe JIjIsl YCTaHOBJIEHUs Mpejiesia MPOHUIAIoNEel cliocOOHOCTH.

OIHNCAHNE CIHEKJ/I-MHTEPOEPOMETPA

3a OCHOBY OIIBITHOIO oOpasiia ObLla IpUHS-
Ta YIpPOIeHHas KOHCTPYKINA JeHCTBYIONIEIO CIIEKJI-
naTepdepomerpa  BTA ¢ BBICOKOUYBCTBUTE/ILHBIM
@ EMCCD  nmerextopom |[3].  CxemaTmuecknm CTPyK-
——®@n Typa  KOMILIeKca — HabOJIOJeHUil  MEeTOJ0M  CIEKJ-
nHTepdgepoMeTpn B OJMyKHEM HH(MpaKpacHOM Jualia-
30He npeJicTaBaeHa Ha Puc. 1.

Kabura riepeu4rHozo gpokryca bTA
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B kaugectBe perucrpupytomieii Kamepbl HCIOJIL3YETCs

| aerekTop SWIR Snake-6407, paszpaboTannblii KoMIa-
ORIIA nueit "Photonic Science” (Bemnkoopuranus). Marpn-

*’TFE . X na na InGaAs cTpyKType MO JaHHBIM POM3BOJUTE-
' @) ast uMeer KBaHTOBYIO sddekrupnocth (K9) 80% na
—1O ] i e soanel 1000 um u 70% B amamasone or 950 HM

10 1700 am. DoTouyBcTBUTE/IBHAS 00JACTH MaTPUITHI

coctapider 9.6 MM X 7.68 MM, Hpu pasmepe OJHOIO
(POTOUYBCTBUTEILHOTO 3JeMeHTa 15 MKM u gopmare
640 x 512 snemenrtosn. s oTBoja Teria 0T MaTpUIlbI
ICII0/IBb30Ba/IaCh CUCTEeMa YKIJIKOCTHOTO OXJIayK ICHIS .

2 S

T

[¥][4]

(OCHOBHBIMU 3JIEMEHTaMH OITUKO-MEXaHIIeCKOTo 0J10-
= Ka CcIeKJ-uHTepdepoMerpa OnzKHEero nHPpPaxpacHoro
NMamasoHa sIBJISIIOTCA: ToHKasa MeMOpana 92% /8% s
OTBOJIa CBETa Ha KaMepy I'MIUPOBAHUS, MUKPOOObEKTUR
——— O 10X s coryacoBanngd MacliTada U300paKeHud B (Po-
2\ o kyce BTA ¢ pa3zmepamn sjieMeHTa pernctTpupyromieil Ka-
Mepbl, HAOOp MHTEPPEPEHIINOHHBIX (PUILTPOB /s BbI-
Jejlens y3Koil crekTpaJsibHoit nojiochl. Ilydok cBera
f 4 or rnaBHOro 3epkasia bTA dopmupyer m3odbpa-
YKeHne B (POKaJIBHON MJIOCKOCTI 1, TIOCJIe TTPOXOXK ICHUSI
gepe3 Bee ONTUIeCKNe 3IeMEHTHI, peTICTPUPYETCs TIaB-
HBIM [IPUEeMHIKOM 1 KaMepoil MHJInpoBaHNs.

AnnapamHas komHama. (k.505 JIK)
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Puc. 1. CrpykTypa KoMmILIeKca HaOJIIOIeHNH MeTo-
JIOM CIIeKJI-mHTepdepoMeTpun B OJMKHEM MH(Mpa-
KpacHOM Jpaniaszone: 1 — MeMOpaHHBIN CBETOHEIH-
Tesib 92:8, 2 — KaMepa I'MJUPOBaHUS, 3 — MUKPO-
o0beKkTB 107, 4 — WHIyCTpUaIbHBII KOMIIBIOTED, 5
— MOTOpPUBUPOBaHHAs Typeab PUILTPOB, 6 — miaTa
Bueosaxsara (frame grabber), 7 — BojstHON OxJ1a-
aureib, 8 — perucrpupylomas InGaAs xkamepa, 9 —
JaTUYNK IIOTOKa BOJIbI B CHUCTeMe OXJIarKIeHHs

g npuemanka 640 X 512 sjiemenToB ¢ pazmepom ¢o-
TOUYBCTBUTEIbHOI 0071acTh 9.6 MM X 7.68 MM B yKa3aH-
HOIT KOH(pUTYPAITNN CIIeK/I-nHTehbepoMeTpa MMoJie 3PeHns
cocrasisier 8725 x 66.

JIABOPATOPHDBIE NCCJ/IEJOBAHNA

B pesyibrare 1a00paTOPHBIX UCCIEI0BAHII OBLT 0OHAPYKEH OJINH U3 BaKHBIX HEJIOCTATKOB KaMEPhI - BOJI-
HOODPA3HBI BU/ TEMOBOTO CHUTHAJA ¢ OOJIBITM KOJINIECTBOM "TLIOXUX (MMEIOTCsT BBILY Kak "Topsiane’, Tak 1
"xo10/1HbI”) TIMKCEIel pn HU3KNUX 3HadeHngx sxcnosurnun (Puc. 2a). [Tporpammuoe obectieuenne (I10) mpo-
U3BOJIUTE/IS CIIOCOOHO JIUITb YACTUTHO YCTPAHUTH 9TH apTedakThl TOIHKO Ha 00X sKkcnosunngx (ot 100
MC).
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Puc. 2: a — TemHOBOIl curnaj perucrpupylomeil kamepbl ¢ skcrosuiueir 20 Mc 1 IpuMeHeHueM Koppekiuit. /lis ygodocTBa Ha

rpadKe BBITTOJHEHO MPOrpaMMHOC YCPeTHCHNE COCeTHIX TMIKCeIel TII0Ma Ko pa3MepoM 8 X 8.

0 — KBanToBast 93(ppeKTUBHOCTD CUCTEMBI B PA3HBIX II0JIOCAX. 1eKCTOM Ha I'paduKe yKa3aHbl TUIIBI YCTaHOBIEHHBIX MHTEP(EpPEeHIT-
OHHBIX (PUJIBTPOB € YKa3aHueM eHTPAIbLHO JJIMHBI BOJIHBL U IIMPUHBL OJI0CH! ITporrycKanust (A/AN). CriiomHoil muHnei mokasaHa
I3MepeHHas OTHOCUTE /IbHAA KBAHTOBas 9P (MEKTUBHOCTD ONTHYECKIX JIEMEHTOB B COBOKYIIHOCTH C 3asIB/IEHHBIMI XapaKTePUCTHKA-
MU JIeTeKTopa 1 MeMOpaHbl. [IyHKTUPHO JTNHIel oTMeUeHbl M3MeHeHIsT B KBaHTOBOH 3(p(DeKTUBHOCTH B C/Iydae BhIBOIA MeMOPaHbI

13 OMITUIECKOTO TPaKTa U 3aMeHbl MUKPOOOBEKTHBA HA MMEIOINil MpocBeTistonee TokpeiTie B OimkHeit UK obract (= 95%).

HABJTIOJIEHIS]

J1J11 TeCTOBBIX HAOJIONEHN clIeK/I-uHTepdepoMeTp OINAKHEro NH(MpaKpacHOro JAuallas3oHa ObLIT YCTaHOBJIEH B
nmepBunaHbIil pokyce 6-M Teseckorna CAO PAH 26 u 27 urons 2016 rojga n 10 dpespasisa 2017 rojga. Habdsonenns
MPOBOJIMJINCH TIPU YIOBJIETBOPUTEIBHBIX 1 XOPOIIUX MOTOIHBIX VCJIOBUHAX (KaIecTBO N300paskeHnil B ¢pejiHeM
cocrapiistio 17-2") B redenue 3-x noueit 6bL11 10J1yHeHb! clieKI-1u300pazkenus 48 oobextos ot 0 j10 10™7.
J1ng Kayk1oit 3Be3/1bl ObLIN HakotIeHbl cepun oT 250 j10 1000 m3obpazkennit ¢ sxkcnosniugamu oT 20 1o 100 mc.

Ha Puc. 3 npencrapiensl n3o0bparkenns apoiinoit cucteMmbl HIP 74386 ¢ camoit 60/bII0iT pasHOCTBIO O/IecKa
kommonenTos Am < 4™M5 u3 paspemennnix. Takyke mokasanbl apTedakThl, BOSHUKAIOIINE B CIIEKTPE MOIIHO-
CTI 11 aBTO-KOPPEISINNOHHON (DYHKIINN, 00pa3yIouecs Mo BANSHIEM HEOJHOPOIHOCTEl TEMHOBOIO CHUTHAJ A
MATPUIIHI.
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Puc. 3: Usobpaxkenne jmoitroii 3se3sr HIP 74386 (a), mosmyuennoe B despase 2017 r. B duabrpe 1050/25 HM; CeKTp MOITHOCTH
(6) n aBTOKOppesiinonHas GyHKIUS (B), pacCUUTaHHBIE [0 CepUN N300payKeHNit; BOCCTAHOBIEHHOE N300parKeHne ¢ OJIHO3HATHBIM
MOJIOXKEHNEeM BTOPUYHOIO KOMITOHEHTa (T).

OBCY 7K IEHIS

B pesynbpraTe 00paboTKn n anaimn3a HaOJII0AATENIbHBIX JAHHBIX ObLT YCTaHOBJIEH MIpeaesT HAOII0gaeMbIX 00b-
eKTOB 110 3Be3/(HOi Besimunne m j < 8" u 1o pasnocrn 0Ojiecka komionenToB Am < 415, Hannaue "mioxnx”
MIKcesaeil 1 HellJIOCKOTO TeMHOBOIO IOJIsS eTeKTopa IPUBOANT K CYIIECTBEHHOMY VXVAIICHNIO KadecTBa, JTaH-
HBIX, OJJHAKO HE3HAUNTEJIbHO CHUYKACT TOYHOCTH PACUETOB.

g nowieHnd SPpPeKTUBHOCTH PAbOTHI ClIeKI-uHTepdepoMeTpa OJIMyKHET0 MHPPaKpacHOro Jralias3oHa
HEOOXOAMMO HCIOIB30BaTh THTEPQEePEHIINOHHBIC (PIIBTPLI ¢ MINPUHOI MOJI0CH Ipoiryckanus He MeHee 100 oM
11 MaCIITaOUPYIONINIT MUKPOOObEKTUB, NUMEIOIINI IPOoCcBeTIsonee NoKphiTe B OmzKHeit VK obractu. Taxxke,
JJ1s1 YMEHBIIEHSI CBETOBLIX MOTEPh, BMECTO MEMOPaHHOTO CBETOJICINTE/d I KaMephl THINPOBAHIS HE0OX0 -
MO HMCIIOJIB30BATh CMEHHBIT MUKPOOOBEKTUB WIN CUCTEMY JINH3 ¢ IePeHOCOM n300parkeHnd 1 K 1 Ha MaTpuily
PETUCTPHUPYIONIEH KaMepHhl.

Crout oTMeruThb, uTo npumenenne 10” MUKPOOOBEKTUBA U30BITOUHO, 0COOCHHO Ha JjmHe BoaHbl 1600 HM.
Pasmep onnoro criexsia B aroii obsactu ciiekrpa d & 7.8 MKM, O3TOMY MOZKHO OIPAHNYUTHCA YBendeHnemM 47
[Tpumenemnye MUKpOOOBEKTHBA 3 CTAHIAPTHOTO psijfa ¢ yBeIUnYeHneM 5™ MOBBLICHT OTHOIIEHNEe CUTHAJ /IITYM B
Ka/Jipe NP1 TOM yKe Pa3pelieHnn 3a cueT yBeJMYeHns KOHIeHTpallill CBeTa.

[TpuBeieribie BoIIIe KOHCTPYKTUBHBIE M3MEHEHS TO3BOJIAT TTOBLICUTE 9yBCTBUTEILHOCTDL Tprbopa ma 17-2""
(Puc. 20), uTo 3HAUUTEIBHO YBETUINT KOJTMIECTBO OOBEKTOB, TOCTYITHBIX J1JIsT HAOIIOEHHsT, & COOTBETCTBEHHO
1 CIIMCOK 3aJjad, KOTopkle TpuoOop OyIeT cIIocoOeH pelnTh.
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