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[IpezcTaB/ieHbl pe3yIbTAThl pa3pAGOTKU AKTUBHOI ONTHYECKON CUCTEMBI, TaK Ha3bIBa€MOTO JIA3€PHOTO MOHHTO-
pa aus GOpMUPOBAHNUS YCUTEHHBIX U306paskeHUil 0JJTHOBpeMEeHHO B BUANMOM 1 GimkHeM MK-anamasoHax criekrpa.
V3o6paskenust popMupyeTcs B aKTUBHOI Cpejie YCHJIHTeJNsI SPKOCTH Ha IepeXo/aX aToMa MapraHIla 3a BpeMs, CO-
OTBETCTBYIOIlEe HMITYJIbCY ycuJaeHus (TeHepalui), uYTo COCTaBJgeT MOPsAKa 25 HC Uil BUIMMOTO JHAla3oHa
n 35 He nra UK-auanasona. V3o6paskeHne perncTpUpyeTcsl ¢ UCIOJb30BaHUEM IMGPOBBIX KaMep, B TOM YHCJIe
Ha ocHOBe ceHcopa InGaAs poccuiickoro mpom3BOJACTBa. BrepBble MPOAEMOHCTPUPOBAHBI U306paskKeHUsT MPOIeC-
COB, CONPOBOKAAIOIINXCS (POHOBBIM H3JTyUeHHEeM, KOTOpble C(OPMUPOBAHBI OJUHOYHBIM HMIYJIbCOM YCUJIUTENS

APKOCTHU Ha IlapaX XJOpHujaa MapraHiia.

Knrouesvie cio6a: akTUBHbBIE ONTHYECKUE CHCTEMbI, YCHJIUTEIN SpKocTH, 6mpkHuil VK-quanason, nomryyenue
uso6paskenuii; active optical systems, brightness amplifiers, near-IR range, imaging.

BBeaenne

Jlazepbl m cmcreMbl Ha WX OCHOBe — 3(pQeKTHB-
Hble WHCTPYMEHTBI /I pelleHus Pa3TWYHBIX TTPAKTH-
YecKUX M HayyHbIX 3agad [1—8]. Ilpu atom crmek-
TpaJIbHble, YaCTOTHO-9HEPTeTUYEeCKHe U MPOCTPAHCT-
BeHHbIE TTapaMeTphl Ja3ePHOTO U3JIyYeHHs OMPEeIsIOT
TIePCIIEKTUBHOCTh UCIIOJIb30BaHNUS TOTO WM WHOTO Jia-
3epa Ha mpakTuke. [loaToMy omHWUMU W3 TPHOPHUTET-
HBIX 33Jad Ja3epHOil (U3NKW W TEXHUKU SIBJSIOTCI
pacuImpeHne CIeKTPaJIbHOTO [UAla3oHa W YJIy4IIeHHe
YACTOTHO-9HEPTETHUECKNX XapPaKTEePUCTUK JIa3ePHBIX
cpen. HecMoTpsa Ha aKTUBHOe pa3BUTHE TBEP/IOTETh-
HBIX M BOJIOKOHHBIX Ja3epoB [9—12], ra3oBble aKTHB-
Hble Cpe/bl MCIOJb3YIOTCS TPHU PEeNIeHuN Pa3TMIHBIX
3aza4d [13—18].

OnuH U3 JpKUX IpuMepoB 3(PQPeKTUBHOTO MPUMe-
HEHWS Ta30BBIX aKTHBHBIX CPeJl — CKOPOCTHAas BH3ya-
Ju3anus o6BEeKTOB ¥ IPOIECCOB, SKPAHUPOBAHHBIX
¢oHoBoIT 3acBeTkoll. B aToM ciydyae cpena Jsazepa mc-
TOJIb3yeTcs KaK YacTOTHO-M30MPATeTbHBIH YCHINUTEND
¢ MaJoii mosiocoit ycumenns (1—10 mv) [19—22].

Hau6osbliiee pacmpocTpaHeHue I TIOCTPOEHMUSI
cucteM Busyanusaiun (la3epHbIX MOHHTOPOB) MOJYYH-
JIM cpelbl Ha Tmepexofax atoma Mean [23—26]. C to-
MOIITBIO JIa3epHbIX MOHUTOPOB Ha MX OCHOBE PENIAJHChH
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3aJla4N BU3YAJIM3AIUU TIPOTIECCOB TIPU JIa3epHOH CBap-
ke [27, 28], sasepHOil abJANUU TYTOIJIABKUX OKCH-
noB [29, 30], ropenns pasnudaHbix cMeceit [31], B ToM
qucse HaHoaucnepcHoix [32, 33], u ap. [34, 35]. Cie-
IyeT TOAYEePKHYTb, YTO BU3YATH3AINs MPOBOJIIIACD
B BHJIUMOM [Iala30He, 9YT0 06YCIOBIEHO CIIEKTPATBHBIM
INATIA30HOM pabOThl YCUJIUTETS U PErucTpPUpyroniei
anmapatypsl. /I paciiupeHusl CleKTPaJbHOTO uama-
30Ha JIa3ePHBIX MOHHTOPOB He06X0auM mMouck addek-
TUBHBIX aKTUBHBIX CPEJl, CIIOCOOHBIX paboTaTh B PEXKU-
Me YCWJIeHHs CUTHAJIOB C 3aJaHHBIM paclipeleeHneM
MHTEHCUBHOCTH, a TaKKe HCIIOJIb30BaHUE IIOAXOIAIINX
perucrpaTopos (U poBbIX KaMep).

C TOYKM 3peHHs pacIIupeHUs CIIeKTPATbHOTO JIHa-
MTa30Ha BU3YAJIN3AINN COBPEMEHHDBIX JIa3e PHBIX MOHHTO-
poB HanboJee TepCeKTUBHA cpella Ha TepeXoiax aTo-
Ma Mapra#ia [36, 37], KoTopas ymoBieTBopsieT TpeGo-
BAHUAM, TIPEIbIBAIEMBIM K YCUJIUTENSAM SPKOCTH [
MTOCTPOEHNUS JIa3ePHBIX AKTUBHBIX ONTUYECKUX CHCTEM
Busyaymsanun [23]. B gactHoCTH, A YCUIHTENS sp-
KOCTH Ha TapaxX XJiopuja MapraHia B [23] mokasaHa
BO3MOKHOCTB PAGOTHI ¢ YACTOTON CJIeTOBAHUS UMITYJIb-
coB ycmjeHus BmiIoTh A0 125 k[, 4rto mo3BoJiger
MIPOBOJINTH BU3yaN3alNI0 C BPEMEHHBIM pa3pelieHneM
He xyxe 8 MKc. 3adHUKCHPOBaHBI [[Be CIIEKTPAJbHBIE
auHUM  BuamMoro amamazoHa (A = 534,1 HM; Ay =
= 542,0 HM), a TakKe TPHU CIleKTpaabHble JuHnn B K-
muanaszone (A= 1,289 MmxM; Ay= 1,332 MKM; A5=
= 1,362 mxm) [38]. Perucrpanus nszo6paskenuti, chop-
MUPOBAHHBIX C TOMOIIBIO YCUJIUTENS SPKOCTH Ha Ie-
pexojax aToMa MapraHlla, BO3MOKHa C IIOMOIIbIO
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COBpPEMEHHBIX KaMep, (DYHKIMOHUPYOINX B GJIKHEM
WK-anamnasone cruektpa. B pa6ore [39] mokasanbl mep-
CIIEKTHBBI WCIIOJb30BAHUS KaMepbl KOPOTKOBOJHOBOTO
NK-ananazoHa ¢ ceHCOpaMu Ha OCHOBE FeTEPOCTPYKTYD
InGaAs na moanoxkke InP B JsazepHbIX MOHUTOpax
C YCUJTUTEAMU SPKOCTH Ha TMepeXoJaX aToMa MapraH-
ma. OYeBUIHO, YTO MOCTpPOeHNE WM300pakKeHUil OIHO-
BPEMEHHO B [IBYX CIIEKTPAJbHBIX JHANa30HAX, HMEI0-
IMX BpeMeHHble 0co6eHHOCTH (opMupoBanus (cABHUT
UMITYJIbCOB YCHJIEHNSI), MOKeT ObITh UCIOJIb30BAHO [IJIsl
nU3y4eHus1 GbICTPOIPOTEKAIOIINX TIPOIIECCOB.

llenbio pa6oTbl gByIgETCS pa3paboTKa CHUCTEMBI
BU3YaJI3aliil Ha OCHOBE YCHJIHTeJell SpKOCTH Ha Tie-
pexomax atoma Maprania (JazepHOTO MOHHUTOpaA) ISt
¢opMuUpoBaHUA W peTHCTpalnN N300pakeHUH OHO-
BpeMeHHO B BuauMoMm u OmamkaeM WK-amamasonax
CIIeKTpa.

¥Ycuaurean SJPKOCTHU Ha Iepexoax
aToOMa MapraHia

J171s TocTpoeHus JTa3epHOTO MOHUTOPA OBLT pa3pa-
60TaH yCUJINTEJSb SPKOCTH Ha MapaX XJIOpUAa Mapras-
ma. /JlimHa akTWBHO# 30HBI cocTaBigiaa S50 cM, aua-
MeTp 2 cM, o6beM 157 cm®. TeMIepaTypHBIH pexiM
creHkn razopaspsaaHoit Tpy6ku Trpr (850 °C) u KoH-
TefiHepoB ¢ xjopugoM Mapranna Tacr (780 °C) obec-
neynBasicd AByMs He3aBucuMbiMu [IV/[-perynsaropamu
REX-C100. AxtuBHasg cpela BO30YXKAAeTCS TPAIUIIN-
OHHBIM UCTOYHUKOM [40] ¢ MMITyTbCHBIM 3apsIoM Ha-
komureabHolt eMkoctn (C = 750 nd). Oueprus, saia-
caeMasg B KOHJeHcaTope, cocTaBiagana 82,14 m/x,
yIeabHbBIN 9HeproBrIag — 523 MK/[xK,/ cm®. B kauectse
KoMMyTartopa mpuMeHsiics tuparpon TTM1-1000,/25.
Yka3zaHuble MapaMeTpbl HAKAYKW TPU ONTUMHU3ANNAN
TeMIepaTypHOTO peskuMa PaboThl aKTHBHOTO 3JeMeHTa
MO3BOJINJIA TIOJIYYUTh CYMMapHYIO MOIIHOCTb TeHepa-
mnn 1,2 Br. Momuocts B MK-amamasone cocraBmia
425 MBt (BBIIENATOCH ¢ oMombio duabtpa MTKC-1),
B BuauMoM — 670 MBr (Bblgesnssoch ¢ IOMOIIBIO
C3C-25). YcnoBua pa6oThl aKTHBHOIO 3JIeMEHTa Ha
mapax MnCl, u mapaMeTpbl BO30Y:KIEHUST TI€PEUHCIe-
HbBI B TaOJIHIlE.

IlapamMeTpbl HAKAYKH U TeMIIepATypPHbIE Pe3KHMbI
aKTHBHOTO 3JieMeHTa Ha mapax xJopuaa meau (MnCly)

f. x| C,nd [ P, Br [ U, kB [ I, A [Tur, °C [Tyier, °C
17 750 1380 14,8 174 850 780

JI71s1 OlleHKH BpeMeHHBIX ocoGeHHocTelt (hpopMupo-
BaHUS YCHJIEHHBIX M300pa’KeHWil 3apUKCHPOBAHBI MM-
IIyJIbChI U3JIy4YeHHsI B KaXKJOM CIEKTPAJIbHOM JHAala3o-
He. CxeMa dKCIlepUMeHTa IS PETUCTPAIINN MMITYJTbCOB
B BugmMoM u OumkHeM WK-amamazoHax mMoka3aHa
Ha puc. 1 (I1B. BKJIaJKa).

OcuuiorpaMMbl  UMITyJIbcOB  HalpsikeHust U
u toxa depe3 I'PT I u uMIyIbCOB U3JIy4eHHUS B BUAN-
MoM u 6mmkHeM MK-mmamasonax moka3aHbI Ha puc. 2
(1B, BrIagka) npu pa6ore 6e3 HCIl u ¢ onTuMasbHOI
xounenTpamueir HCI.

PesysbTaThl MOKa3agW, YTO [JIUTEJBbHOCTH WM-
MyJbCOB COCTABJAIOT 25 HC B BHINMOM [HAalla3oHe
un 35 e B UK-gmamasone. COBUT HMITyJIbCOB — IIO-
psanka 5 He. TakuM o6pa3oM, pa3paGOTaHHBIN aKTHB-
HBII 2JIEMEHT MOJKeT ObIThb MCIIOJIb30BAaH JJISL TIOCTPOe-
HUS JIa3€PHOTO MOHHUTOPA.

Jla3epHblii MOHUTOP

[l oHOBpeMeHHOil perucTpanuu u3o6pakeHuii
B BuanMoM u 6mmkHeM M K-amamasonax crektpa mpen-
JIOJKEHA CXeMa JIa3epHOTO MOHHTOpA C CHCTEMO CHH-
xponnsanuu (puc. 3, 1B. BKJIaIKa).

[IpraIMT PaGoThI YCTAHOBKH COCTOUT B CJIELyIO-
meM. CBepXH3JIyueHHe YCUJIUTeJsT spKocTH | TMoJcBe-
qnBaeT 06beKT HabmoAeHnsa 2. OTpakeHHBIH U pacce-
SHHBI CUTHAJ, TPOXO/s depe3 OObEKTUB 3, TOMajaer
B aKTUBHYI0 cpefy ycunutens /. Tak kak curaas mocry-
ImaeT B MOMEHT, KOTJa cpela SIBJISeTCS YCHJINBaoIei,
€T0 pACIIPOCTPAaHEHNe MO aKTHBHOII cpele IMPHBOIUT
K YBEJUYEHWI0O MHTEHCUBHOCTH. JKpaH 4 pacroJioskeH
TaKUM 06pa3oM, 4TOOLI Ha HeM (POPMUPOBATIOCH pe3Koe
yBeJIM4eHHOe W IlepeBepHyToe n3obpakeHne o6beKTa 2.
3a cyerT CHCTeMbl CHHXPOHH3AIUU 8 00ecHeYnBaeTCs
MOKA/IPOBBIIl PEKUM CbeMKH, ITIPH KOTOPOM KasKbIil
Kaap KaMep > u 6 ¢opMuUpyeTcs OANHOYHBIM HMITYJIb-
coM ycummurend spkoctu /. [/lanee pe3yabTaTbl coXpa-
HAIOTCS B TepCOHATbHOM KoMiibioTepe 7. Iludpoit 5
o6o3nauena SWIR-kamepa (SVUS000) ¢ InGaAs-ceH-
copom (mpoussoactso HIIO «Opuon», r. Mocksa),
KOTOpasl TO3BOJISIET PETUCTPUPOBATH HM306paKeHIs
B NK-o6mactu cnekrpa. ludpoit 6 o6o3naueHa Kame-
pa mamuHHOTO 3peHuss Baumer VLG-20C.

Panee 6bL1a TpUBejieHa MOIIHOCTh U3JYYEHHsS aK-
THBHOTO 3JieMeHTa Ha Tapax XJopuja MapraHia, pa6o-
TaloIIero B pexxnMe TeHepaTopa. OJHAKO IIPH UCIIOTH30-
BAHNHU aKTUBHBIX cpeJl Ha MapaX MeTAJIOB B KauyecTBe
yCHUJIUTeNeN SPKOCTH He06XOINMO CHIKATh KOHIIEHTPA-
o akTuBHOrO BemiectBa Ha 30—50%. Takum o6pa-
30M, TeMIepaTypa KOHTeilHepOB ¢ XJIOPHUIOM MapraHIa
6bLTa yMeHbIIIeHA, B CBSA3M C 4yeM CyMMapHas CpejHsIs
MOII[HOCTb U3JIyYeHUs IIPH MCIOJb30BAHUU ILIIOCKOIIA-
pajuteJIbHOTO pe3oHaTopa coctaBuia 715 mMBr. Mormr-
HOCTh CBEPXU3JY4YeHUs IIpu 3ToM Oblaa paBHa 30 MBT,
TIPH BBIJEJIEHUH CIIEKTPATbHBIX AWANA30HOB C TIOMO-
mpio puabTpoB C3C-25 nm UKC-1 MomHOCTh CBepX-
n3nrydeHnss B BuauMoM u O6mmkHeM MK-amamasonax
coctauia 17 u 9 MBr coorercrBerto (6e3 ydvera 110-
Tepb Ha (PUIBTPAX).

[Tpu Bu3yasm3anuu HUCIOJb30BAJICI OOBEKTUB
«Uupycrap 51» (F = 210 mm). Pesysbrarsl Bu3yasu-
3alM TecTOBOr0 06beKTa (MeTalInmuecKoi JTHHeiK)
nmokasanbl Ha puc. 4 (uB. Bkiaaka). B Bugumoii o6-
JIACTH CTIeKTpa W300paskeHNs 06JaaloT JOCTaTOYHO
BBICOKOII APKOCTBIO M KOHTPACTHOCTHIO, 9YTOOBI Kak
cJlelyeT paccMOTPeTb HaGJIOaeMblil (DparMeHT TecTo-
Boro oGbekTa. UNcJeHHblE MOKA3aTeIn KayecTBa H30-
6paskenuii, copmupoBanubix B VK-n1uanasone, xy:xe.

[lns omHOU Tapbl n306paskeHuilt GBI TOCTPOEHBI
rpaduKy pacupefesieHUs SPKOCTH TIHKcesel, 4YToObI
MOKA3aTh PA3HUIYY MeXKIY YHCJIeHHBIMU MOKa3aTessIMU
KavecTBa N306pakeHmil, cOPMUPOBAHHBIX B BUANMOM
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n o6mukHeM WK-gmamasoHax cnekrpa. B BugumMom
Jnana3oHne HamboJblilee 3HAUEHNE SPKOCTH COCTABISIET
243107 oru. ex., a B IK-o6mactu cextpa — 52 - 107,
T.e. 6oJjiee 4eM B 4,5 pasa MeHbine. CpelHssT SPKOCTb
n3o6paxennii papua 13-107 u 1,27 - 107 oTH. e1. co-
OTBETCTBeHHO. JIOKAJTbHBIM KOHTPACT BUAMMOTO W30-
OpakeHus B AuanasoHe mmkceneii (225+235) cocras-
gager 38,20 oTH. en. JIoKaJbHBINT KOHTpAcT M306paske-
Husg B MK-o6sactit B ToM ke auamna3oHe THKceeld —
8,45 otH. en. — B 4,5 pasza Menbine. Hawumbosbiee
3HaUYeHWe JoKaJdbHOTO KoHTpacTa B HWMK-obmactm —
11,85 orH. ex.

Jlamee ObLia TIpOBelleHA BU3yalu3aliust CTPYKTYP-
HBIX TIpeBpallleHnii Ha TOBEPXHOCTH GEHTaJbCKON CBe-
41l BO BpeMs ee ropenus (puc. 5, IB. BKJIAJKa), KOTO-
pbIe COTPOBOKAAINCH (DOHOBBIM M3JIyYeHUEM.

HecMoTps Ha HU3KHE MOIITHOCTD YCUJIEHHOTO CITOH-
tanHoro uasiydenust (30 MBT) U oTpaskaTelbHYIO CIIO-
CcOGHOCTh BBIOPAHHOTO 00DBEKTa, B BUANMOII 06JacTh
CIEKTpa YAAJIOCh MOJYYUTh JOCTATOYHO SIPKOE /IS BU-
3YaJIbHOTO aHA/IN3a U MaTeMaTH4yecKoil 06paGoTKH M30-
6pakenne. B MK-o6mactu n306paskeHns] TakKe yja-
JIOCh 3aperuCcTPUPOBaTh, HO WX SAPKOCTH CYIIECTBEHHO
HIbKe. Pe3ynbTaTsl BU3yaans3aluu TO3BOJISIOT YCTaHO-
BUTh MOMEHT HadaJsia TOPEHUsI U 0COGEHHOCTH €ro IIpo-
TeKaHus. BUHO, YTO BOJIHA TOPEHUS PACIIPOCTPaHSET-
cA TIO0 TIOBEPXHOCTH OOBeKTa HAGMIOJeHNA, TPUBOII
K €ro HeoOpaTHMbIM U3MeHeHUsIM. OCOOGEHHO XOpOIIo
BU/IHO TPUTPAHUYHYI0 06JacTb, Ha KOTOPOW COeIUHSI-
€TCsI MaTepual B ICXOTHOM TBEPIOM COCTOSTHUU U KHJI-
KUl paciiaBaeHHblil MeTaaa. CKOPOCTh TOPEHUS CBeUH
coctaBmwia TnpubausuresbHo 2,8 mMm/c. DoHOBoe u3-
JlydeHHe OTCYTCTBYeT Ha BceX u300paxkeHUsX. KoH-
TPOJIbHBbIE M3MePeHNs MOKA3aal, YTO K MOMEHTY OKOH-
YaHUS JKCIePUMEHTa MOIIHOCTb TeHepaIni CHU3WIACH
Zo 460 MBT 11pu mpounx paBHBIX YCJIOBUSIX.

IKCHEPUMEHT JTOKa3bIBaeT MPUHIINIHATBHYIO BO3-
MOKHOCTHh HaOJII0/IeHUsT TOA06HBIX TIpolieccoB B K-
06JIaCTH ¢ TIOMOTIBIO aKTUBHBIX CpeJl Ha TapaxX MeTaj-
JoB. [l moBBINIEHNST WHQPOPMATHBHOCTH BU3YyaJn3a-
nn Heo6xoauMo ncrosb3oBatb SWIR-kamepsI ¢ 6oJee
BBICOKUM BPEMEHHBIM paspeliieHneM. 3a cueT ONTUMU-
3aIMy  peXMMa paGoThl YCUIUTENS SPKOCTH MOKHO
JIOOUTHCS GOJIBIIETO YCHUJIEHUS ONTHYECKUX CHUTHAJIOB
B NK-o6sactu cmekrpa.

3akouenue

B pa6ore BiepBble MpeICTaBIeHbl PE3YIbTAThl Pas3-
PaboOTKM U TMPUMEHEHUS JIa3ePHOTO MOHUTOpPA JJis Ol
HOBpPEMEHHO! perucrpanuu uzobpaxkenuit, cdopmupo-
BaHHBIX B BuauMoM u 6mnxHeM MK-anmamasonax crex-
tpa. IToka3aHo, YTO BpeMeHHOI CABUT MEKIy HAUYaJIoM
dopmupoBatus uzobpaskennit B BugumoM (534,1 um)
n 6mxaem WMK- (1,289 uMm, 1,332 M) auamasoHax
COCTaBJIET 5 HC, YTO MOKET ObITh HCIOJIb30BAaHO TIPH
HCCJIeJOBaHNN JUHAMIYECKIX IBJIeHNI ¢ BBICOKOH CKO-
POCTBIO TIPOTEKAHUS. IJKCIEPUMEHTATIBHO TIPOJIEMOHCT-
PUPOBAHO, YTO JAOCTymHble Ha pbiHKe SWIR-kamepbl
0TEYeCTBEHHOTO TMPOM3BOACTBA MO3BOJISAIOT PETHCTPHPO-
BaTh M300paskeHIs1, c(hOPMUPOBAHHbBIE OJJUHOYHBIM M-

MyJIbCOM YCHUJIEHUSI aKTUBHOTO 3JIeMEeHTa Ha Tapax XJo-
puga Mapraaia. KoHTpacT n3ob6paskeHmii B AMama3oHe
nukceseii (225 +235) coctaisier 38,20 u 8,45 oTH. ef.
B BuanMoii 1 MK-o6mactax cmektpa. Ilpu atoMm aHep-
THS ONTHYECKOTO CHTHAJA, OCBEIAIoNero oOLeKT, COo-
ctaBysger MeHee 1 MK/[K 11 KasK/0TO U3 CIEKTPATBHBIX
NANa30HOoB. [IJI yiydiieHns: YncJAeHHbIX ToKa3aTeei
KadecTBa (OPMUPYEMBIX H300pakeHUil TpeOyeTcs Oll-
THMU3alus peXruMa paboThbl, B TOM YHCJe BapbHpPOBa-
HUe TeMIIepaTypbl KOHTEHHEPOB ¢ pabounM BeNeCTBOM
¥ MOTIIHOCTH HAKAYKU TIPU 33JaHHOI YacToTe cJel0Ba-
HUg uMTyJabcoB. Hammdame ponoBoro masyueHns He uc-
KakaeT dopMupyemble n306pakeHUs HH B BUANMOM,
Hu B MK-amanasonax.

B panbaeiimeM mpeanosiaraercd cONOCTaBUTb pe-
KM paGOThl YCUJIUTENS SIPKOCTH C YHCJIEHHBIMU TIO-
KazaTelTsIMH KadyecTBa M300pa’keHUIl [JIS TOBBIMIEHIS
3(pHEKTUBHOCTH TIpUMEHEHHs] Ja3epHOTO MOHHUTOpPA
B JUATHOCTUYECKUX 33Ja4aX, a TaKKe TOBBICUTH 3(-
(GEKTUBHOCTH UCMOJb30BAHIS dHePIUHN uMmyJabca B K-
o6JacTi AT M3y4eHHs ONTHKU U DU3NKH aTMOCdepBI.
B uacTHOCTH, TpeJIOJaraeTcsl MCIOJb30BaTh JaHHYIO
cpefy A JUCTAHIIMOHHOTO 30HUPOBAHUS METO/IOM
nuddepeHINATHHOTO PaCcCesTHNUA.

@dunancupoBanue. PaboTa BeIoHEHA TTPH (PUHAH-
coBoit mogmep:xkke PHD (mpoekr Ne 19-89-10096-11).
WcTouyHnK TUTAHWSA ¢ WMITYJbCHBIM 3apsaaoM paboueit
eMKOoCTH pa3paboTaH B paMkax rocsaganusg MOA CO
PAH.
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hanced images simultaneously in the visible and near-IR spectral regions. Imagining is carried out in the active
medium of a manganese atom brightness amplifier. Images are formed for a time corresponding to the amplifica-
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