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BBenenue

OnTuyeckre JbIMOBBIE U3BEIIATENN UCTIONB3YIOTCS AJI1 OOHAPYKEHUS 33 IbIMICHUS
Ha HAa4aJIbHOM 3Tarle BO3TOpaHUs Il CBOCBPEMEHHOTO OIOBEIICHUs 0 HEM. [1-6]
[TpuHIMn paboThl TaKUX M3BELIATENEH Oa3UpyeTCs Ha paCCEMBAHUM MOTOKA CBETA
P €r0 MPOXOKACHUH Yepe3 YacTUIhI 1biMa. CBETOAMOA CO3AaET CBETOBOM MOTOK
uH(pPaKpacCHOTO AMAana3oHa, KOTOPbIN ynaBiauBaeTcs GoronpuémMuaukom. [pu
M3MEHEHUH NapaMeTPOB CBETOBOIO MOTOKA, MUKPOIIPOLIECCOP BKIFOYAET CUTHAJ
tpeBoru [3,4,5] nmuHelHbIC U3BEIIATENN UCTIOIB3YIOTCS B IIOMEIIEHHUSIX OOJBIITUX
00bEMOB. [Tpr€MHUK 1 HU3ITydaTeslb MOHTUPYIOTCS Ha MPOTUBOMOJIOKHBIX CTEHAX
IIOMEIICHNS. B N3BECTHBIX ONITHYECKUX CUCTEMAaX OIOBEILEHUS UCIIONIb3YETCS
M3IIy4YEeHHs CBETOINO/AA, KOTOPOE € MMOMOILBIO COOMparoLIel JIMH3bI (POKyCcHpyeTCs Ha
BXOJIHOM TOpELl ONTHUKO-BOJIOKOHHOTO CBETOBO/IA, YJIOXKEHHOTO BAOJb CTEHBI 110
nepumetpy. Jlajiee cBETOBOM NOTOK BBIBOJUTCS U3 CBETOBOJHOTO KI'yTa U
HaIpaBJIseTCsl HA NPUEMHUK M3JIyYEHHsI, KOTOPBIA BKIOYAET CUTHAJ TPEBOTH IIPH
NOSIBJIIEHUH AbIMa. HelocTaTku TakuX CUCTEM OYEBHJIHBI: OTHOCUTEIBHO c1aboe
CHIOHTAHHOE U3JIy4eHHE CBETOIMO0/1A, KOTOPOE HE HAIIPABJIEHO U HE KOI€PEHTHO, C
0OJIBIIION YTJIOBOM PacX0IUMOCThIO; HEOOXOAMMOCTD YKJIQJIKU ONTHUKO-BOJIOKOHHBIX
JMHUM 110 epuMeTpy 00bEKTa; YCTAHOBKA JIONOJHUTENbHBIX ONITHYECKUX YCTPOICTB

BBOJla 1 BBIBOJA CBECTOBOI'O IIOTOKA B OIITHKO-BOJIOKOHHBIN KaOeIb

1. IlpencraBisieTcs MEPCIEKTUBHBIM MCTIOIB30BAHNE B IMHEWHBIX IBIMOBBIX
M3BEIIATENIIX BMECTO CBETOIMOIOB COBPEMEHHbBIE MaJIOrabapuTHbBIE TBEPAOTEIbHBIC
Ja3ephl ¢ TUOTHON HAKAYKOW ¢ MOIIHOCTHIO HEMPEPHIBHOTO U3TYyUEHUSI B COTHU
MUJUTMBATT C MaJIOW YTIIOBOW PACXOIMMOCTBIO (MEHEe MIIITUPaIuaHa), YTo
MO3BOJIUT PE3KO MOBBICUTH d(HPEKTUBHOCTH PAOOTHI CUCTEMBI U OTIIAIET
HEO0OXOMMOCTb YKJIQJKH IO TIEPUMETPY ONTHKO-BOJIOKOHHBIX KaOesIeH.

2. B nameit pabote ObUTM MOCTABJICHBI 3a]1a4U:

3. PeanuzoBath METOUKY COOPKHM U COPTUPOBKH BaHAJAATHOTO HH(PPAKPACHOTO
Ja3epa ¢ HaKayKou ABYMS NOJyIPOBOJHUKOBBIMU JIA3€PHBIMU JUOIaMH MOLTHOCTBEO

HETIPEPBIBHOTO BBIXOAHOTO M3ilyyeHus He MeHee 150 MBT ¢ yrimoBoi



PacXoJMMOCThIO 1 MUJIITUpaAUaH JJ1sl UICIIOJIB30BaHUS B CUCTEMAaX MOXKapHOU
CUTHAJIU3AIMHU MPOTHKEHHBIX 00BEKTOB 00IbIIOT0 00bEMa. Mccaenoath
ONITHYECKHUE XapaKTePUCTUKH n3mydaTess ¢ npumenenrneM [13C- kamepsl u

KOMIIbIOTEDA.

4. CnpoeKTUpOBATh JEHCTBYIOIINN MAaKET TMHEHHOTO J1a3€PHOTO JILIMOBOTO

M3BEIIATEIIS ISl TPOTSHKEHHOTO O0BEKTA.
OcHOBHAA YaCTh

B paMkax mpoekTa B UCCIIeI0BaTEIHLCKON Ja00paTOPHH HAIIICH MIKOJIBI pa3padoTaH
TBEPJOTEINIbHBIN JIa3ep Ha KPUCTAJUIE BaHAAaTa C HAKAUYKOM IByMs
MOTYTPOBOTHUKOBBIMU JIa3€PHBIMU TUOJIaMU HA JIJIMHE BOJIHBI 1064 HM

OTPETYIMPOBaHA METOAUKA €T0 COOPKU U FOCTUPOBKH.

QYyHKIMOHAJIBHASI CXEMa HU3JIydaTellsd IpeACcTaBlIeHa Ha puc. 1.

Puc. 1. ®yHkunoHanbHas cxema Ja3epHOro U3ydyaTeNs U CTeHIa JJIs ero COOpKU H

FOCTUPOBKH
1,2 - moynpOBOTHUKOBBIE JTa3E€PHBIC JUO]IbI HAKAYKY;
5 - cTaOWIM3UPOBAHHBIN UCTOUYHUK MUTAHUS SV

3.4 - KOHJICHCODHI,



6 - mpusma-Kkyo;

7 - OOBEKTHB;

8 - kpucrasut Bananara (4*4*4 mm);

9 - BXo/1HOE 3epKalio pe3oHaropa ¢ kodpduuentom orpaxkerus 0.98 11 rapMOHUKU
1064 uwm;

10 - BBIXOJTHOE 3€pKaJIo;

11 - nuadparma st OTCEUKH MOMEPEYHBIX MOJT 60JIee BHICOKOTO MOPSIKA;

12 - TByXKOMIIOHEHTHBIN TEJIECKOT; OIT;

13 - roCcTHPOBOYHBIH J1a3eD;

14 - 6ok uTaHus S5V,

15 - npusma;

16 - 5KpaH ¢ TOHKUM OTBEPCTHUEM.

KOHCTpYKTHBHO JTa3epHBIN U3ITydaTelb BEITIOJHEH B BHIe KOMOWHAIIMHA KOPITyca
ocetutens (1), kopmyca pesoHatopa (2) u kopmyca teneckona (3). Kopmyca
OCBETHUTEJISI U PE30HATOpa pa3MeleHbl Ha diemeHTax [lenbrhe. B kopryce
OCBETHUTEIISI YCTAHOBJICHBI JIBA MTOJIYITPOBOTHUKOBBIX JIa3epHbBIX nuoaa (1,2), koTopbie
MIPU FOCTUPOBKE MOTYT TIEPEMENIATHCS B HEOOIBIIMX MPeiesiax OTHOCUTEIHHO
KOHJIeHCOpOB (3,4), N3nyuenue o00ux 1M0A0B (POKYCHUPYETCS C TOMOLIBIO MPU3MBbI-
KyOa (6) u o0bekTHBa (7) Ha KpUCTaJjle BaHalaTta B MeJHOM onpaBke (8),
MIPUKIICEHHON TETUTOMPOBOSIINM KJIeeM K OCHOBAHHUIO KopITyca pe3oHaropa. B
KOpITyCe pPE€30HAaTOpa BKJICCHBI B CIICIIMAIBHBIX OMPaBKaX BXO/HBIC U BBIXOIHBIC

3epkaina (9,10) u quadparma (11)
Meroauka

1. 3akpenuTts Ha CTEHAE IOCTUPOBOUYHBIN Ha3ep (13), mpusmy 11st FOCTUPOBKHU JTyda
(15) u skpan ¢ ToHkuM oTBepcTreM (16). JIyd monpaBuTh napamiesibHO ONTHYECKOMN

OCH M OTBhIOCTUPOBATH [0 HEMY OCHOBAHHE U3Ty4aTesl.
2. 3akpenuThb Ha TIaTGOpMe KOpITyca OCBETUTENIS U Pe30HaTOpa

3. OTBIOCTHPOBATH BCE ONTUYECKUE AIEMEHTHI ocBeTuTENsI. CHavana mpu3Ma-Kyo,

3aTeM Jla3epHbIE JUO/bI U OOHEKTHUB.



4 OTbIOCTUPOBATH JIA3EPHBII PE30HATOP B TAKOM MOCIEA0BATEILHOCTH:
BXOJIHOE 3€pPKaJi0, aKTUBHBIHN 3JIEMEHT, BEIXOJAHOE 3epKaiio, Auadparma.

5. Ilpou3sBectu 10CTUPOBKY Teseckona. HanpaBuTk a3epHbIil My4oK B LEHTP
HEIOABWKHOU ONIPABKHU € JIMH30H, 3aTEM MEUICHHO BJIBUTaTh MOJBH>KHYIO OIIPABKY C
JIMH30M, 4TOOBI B (POKYCE METPOBOM JIMH3BI OJYUYUIOCH IIITHO MUHUMAJIBHOTO
auamerpa. 3auKCUpOBaTh JIUH3bI TEJIECKONA. XapaKTEPUCTUKN COOPAHHOTO
JA3€pHOTO U3Jy4daTess ucciaenoBanuck ¢ npumenenueM [13C-kamepsl u

KOMIIBOTCPA.

Pa3zpaboTannsiii HaMu HHPPAKPACHBIN Ja3ep Ha BaHAJATe C TUOAHON HAaKauKOM
(1064 HM) O3BOMIT CO3JaTh ACUCTBYIOLINI MaKeT JMHEHHOM MOKapHOU
CUTHAJIM3alUH NPOTSHKEHHOT0 00bekTa nepumerpom 10 100 m.

JIazepHbIil My4OK HaIlpaBJIEH BJOJIb CTEHbl OOBEKTA U Iy TEM 3€PKaAJIbHBIX OTPAKEHUN
MIPOXOJIUT BECh MEPUMETP 3[aHUA U (POKYCUPYETCS C MOMOILBIO JIMH3bI HA
dhortopesuctop ®P1-3 co criekrpanbHOM dyBcTBUTEIbHOCTHIO 1000-3000 HM.
JlazepHbI IMy4YOK ITOCIE MPOXO0KACHUSA BCETO IEPUMETPA UMEET THAMETP MeHee 1 cMm
U UCMOJIb30BaHUE (POKYCUPYIOLIEH JIMH3HI Tepes POTOpe3ucTOpOM MOBBIIIAET
4yBCTBUTEIBHOCTh METOa. B0 Tpacchl 1a3epHOro myyka B Haubosee OnacHbIX, ¢
TOYKH 3pEHUS MTOKAPHON 0€30MacHOCTH, y4acTKax, I71€ COCPEI0TOUEHbI
AJIEKTPUYECKHUE IUTHI U MOIIHBIE TOTPEOUTENN TOKA, MAapAJIIETBHO Ja3€PHOMY
My4Ky Ha paccTostHUM 5-10 cM OT HEro mo cTeHe yKiaablBaeTcs mnojias Tpyoa
auameTpoM S0MM, B KOTOPYIO BMOHTHUPOBAHbBI COETMHEHHBIE NUIEH(POM MPUEMHUK
paccesiHHOTO Ja3epHoro uzinydeHus (potopesuctopsl @P1-3 ¢ hokycupyromieit

JTUH30M ¢ (OKYyCHBIM pacctosinueM 10 cm).

[Tepen hoTOPE3UCTOPOM YCTAHOBJICH CEJICKTUBHBIN CBETOPMIBTP, OTCEKAIONIHI CBET
BUIMMOTO 1 OmmkHero nuamnaszona (400-900 HM) 1u1st HICKITIOYEHUS CITy4aitHOTO

Cpa6aTBIBaHI/I$I CHUPCHBI ITPH ITOIMagaHUHN CBECTOBBIX OJIMKOB.


tel:400-900

B kadecTBe n3BemaTeNss Mbl HCIIOJIb30BAI MUHHATIOPHYIO CUPEHY
nbe3031eKkTpruueckyro SAS-2154-W-F ¢ pabounm Hanpspkeruem 6-12 B 1 MouiHbiM

arpecCcrUBHBIM 3BYKOBBIM curHajgom 105 nb, momunansHbeiM TOKOM 100 MA.
Pa6ouas wacrota 3000-3500 I'ti, pabouas temmepatypa -40--60" C.

MaKeTI/IpOBaHHLIf;I HaMH JI&SCpHBII?I ,ZII)IMOBOﬁ HN3BCIIATCIIb BKIIIOYACT ABa

KaHalla O6Hapy}KeHI/I51 AbIMa.

1 - uHTErpaNbHOE U3MEHEHUE ONITHYHOTO IPOITYCKAHUS JIA3EPHOIO MMy4YKa IPH
IIPOXOXKJAECHUH BCEX TPACCHI 3a CYET KAK ITOTJIOLIEHUS HAa a3pO30JIsX, TaK U

pacCCuBaHu: IIPU ITOABJIICHHHN 9aCTUIl AbIMaA,
2 - JIOKaJIbHOE HCCICAOBAHUC PACCCAHUC JIA3CPHOI'O ITyYKa Ha YaCTUIlaX JIbIMa B

HauboJiee IMOKapooOIIaCHbIX 30HAX IMMOMCIICHUA.

3aKJIroYeHue

PGBYJII)TaTBI HCIIbBITAHUA MOACIBHBIX 04YaroB I1OKapa CBUACTCIILCTBYIOT O
MOBBIIIICHHOM YYBCTBUTCIIbBHOCTU IPCAJIOKCHHOTO HAMU JIMHEHHOTO JIa3€PHOTO
HN3BCIIATCIIA C UCIIOJIB30BAHUCM OJHOBPCMCHHO ABYX TUAI'HOCTHYCCKUX CI)I/ISI/ILIGCKI/IX

apaMeTpoB.
JlazepHble U3BeIIATENIM MOTYT pabOTaTh Kak ¢ CUPEHOM, Tak 1 0€3 Heé, ¢

ONOBEUIEHNEM HA LIEHTPAIbHBIN IIYHKT OXPAaHBI.
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