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DKCIICpUMEHTAIbHASL TPOBEPKA MPEACTABICHHBIX PE-
3yJAbTATOB MO3BOJUT YTOUHHUTL OCHOBHBIC IMOJOXKCHHUS
TCOPUU KAHAJIUPOBAHUS U JICKAHATUPOBAHUS, OTHOCS-
MIUCC K MPHHITUNY KPATHUUCCKOTO yIja U oOIeH KOH-
NICMIIAA HEMPEPHIBHOTO MOTeHIMANa JInHaxapaa.

Dabota BeIMOJHEHA Npu noaacpxke IDDU (rpant
00-02-17207).
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Teoperndeckd W HIKCNEPUMEHTATLHO HCCIEN0BAHA AMIUIMTYHAS HEB3AHMMHOCTH, BO3HHUKAIOMIAS B
npoOCTPAHCTBEHHO HEOAHOPOAHOH HeluHeiiHoi cpene. Teopernueckne W HKCHEPHMEHTAILHBIE Pe3yIbTATHI

Ka4YeCTBCHHO COrJIACYIOTCH.

Onrryeckre HeB3auMHBIE 3(EKTHI CYIIECTBEHHBIM
00pa3oM BIUSIOT Ha AWHAMHUKY W3TYyUCHHUS KOJBIIEBBIX
nazepoB [1-3]. Cpeau O0ABIIOrO 4YHMCIa HEB3aUMHBIX
adextoB [4] 0cOGEHHO UHTEPECHEI T¢, KOTOPHIE BO3HH-
KaloT B MPOCTPAHCTBEHHO HEOMHOPOMHBIX Cpefax TpH
BO30YXJCHUHU B HUX HEMUHCHHEBIX MPOIECCOB [5].

Dep3auMHble 3gder T HanboIee TOTHO TMPOSIBIISIOT-
¢4 B KOJIBIIEBHIX Ja3epax [1, 3], oHaKO uX AeTadbHOE HC-
CIICAOBAHUC HEMTOCPEACTBCHHO B PE30HATOPE KOJIBIICBOTO
Jlazepa OKa3BIBAETCS BECbMa CIOKHBIM, DTO CBSI3aHO C
TEM, YTO BO3HHUKAIOIIAS HEB3aUMHOCTE BIUSIECT HA XapaK-
TEPUCTHKH CaMOT0 jla3epa. D 03TOMy B HacTosIeH pado-
Te ONTHIeCKAs HeB3aMMHOCTE, Bo3HHKatomas mpu BKO B
MNPOCTPAHCTBCHHO HEOTHOPOAHOM Cpefie, UCCICI0BATIACE
HC B PC30HATOPC KOJBIICBOrO Jas3epa, & B KOJLIICBOM
unarepdepomerpe CaHbsKa.

D pocTpaHCTBeHHAS HEOTHOPOIHOCTE BKO-akTUBHOM
cpennl (CCly) co3maBanachk MyTeM H3MCHCHUS CCUCHUS
KayCTUKH BO30YXKTAIONIET0 U3YyUCHUS BIOTL OCH HHTEP-
tepomerpa (puc. 1). BKD Bo30yxR1aI0CH TUHEHHO TMOS-
PH30BaHHBIM H3TyUSHUEM OJTHOYACTOTHOTO pyOMHOBOTO
Jazepa, paboTaroIIero B pexkuMe MOTYTUPOBAHHON 100-
potHoctH (7 = 30 HC, W = 0.2 [IX).

IOcrupoBka 3KCIEpUMEHTAIBHONW YCTAaHOBKH, TIPO-

BOJUWBIIASICS TIPU CHMMETPUUHOM PACIIOIOXKCHUHA KIO-
BeThl JMUHON L, obecrieunBaja paBeHCTBO CUTHAJIOB,

Puyc. 1. Cxema 3KCHEPUMEHTAIIBHOH YCTaHOBKH: I — TIIyXOe
3EPKATIO pPe30HATOpA PYyOHHOBOTO Jazepa, 2 — AaKTUBHAS
cpena, 8 — mpocBeTISIFOUMKECS QUIBTP, 4 — BBIXOTHOH OT-
paxaTens pe3oHATOpA (TPEXIEMEHTHAs croma), 5 — (oky-
cupyrormast ymH3a (f = 150 MM), 6 — CBETOIEIUTEIBHAS
IJIACTHHA, 7 — CBETOMMIBTPEL, 8 — 3epKaia nnrepdepomerpa
Canpsika, 9 — HEHTPAIBHBI (QUIBTP IUISI BBHIPABHHBAHUS
WHTEHCUBHOCTEH BCTPEYHBIX BOJH, 10 — KIOBETA TMHOU
2 ¢M ¢ HeNMHeNWHo#H cpenoit, 11 — doronpuemuuku (PIIK-15),
12 — nByxiIy4eBoH uHTEepdepoMeTp
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MOCTYNAIONUX Ha (POTOMPUEMHUKH, KOTOPBIE PETHCT-
pPUPOBAIM WHTEHCHMBHOCTH BCTPEUHBIX BOMH [; w I,
MIPOTIEAITHX Uepe3 HHTepPepOMeTp Ha YaCTOTEC HAKAUKH
(A =0.6943 MKM). D pH 2TOM KIOBETa YCTAHABIHBAJIACH
TakuM 00pa3oM, YTOOB HOPMAJIU K €¢ OKHAM HE COBMA-
Jla7u ¢ OChI0 uHTEpdepoMerpa. Takoe oNoKeHIE HEOO-
XOJUMO JJI CHIDKCHHS BIMSHUS 00PaTHOTO pPaCCesHUS
oT TOpIIOB Ha mpoiiecc BKD.

D POoAOALHOE MIECPEMEIICHUE KIOBETHI BHYTPH HHTEP-
thepoMeTpa MO3BOIAIO U3MEHATE TOJIOKECHHUE TIEPETIKKH
KayCTHKUA OTHOCUTCILHO IICHTpa KIOBeTHL. BosHHKaIO-
masi IpH 3TOM 3HAUHATETRHAS aMIUIUTYAHAS HEB3anM-
HOCTh ompefdensiiack kak P = (Iy — I,) /Iy, tae Iy —
WHTEHCUBHOCTH CHUTHAJIa, CHUIMAeMOTo ¢ (HOTOMpUEMHH-
Ka B OTCYTCTBHC KIOBCTHI (pHC. 2).
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Puyc. 2. 3aBucHMOCTh AMIDINTYZHOHM HeB3auMHOCTH P oT
CMCIICHHU A KIOBCTBEI OTHOCHTCIBHO ICPCTKKA (S: CIIOIIHAA
JIMHUA — TCOPH, TOUKH — IKCIICPHUMCHT

Bo3HUKHOBEHHE HEB3aUMHOCTH CBS3aHO C TEM, YTO
CMEIEHNE KIOBETHl NPUBOIUT K HAPYIIEHHIO WJEHTHY-
HOCTH YCIOBHH PacCIpOCTpPaHEHHS BCTPEUHBIX HUMITYJIb-
COB B cpede. U3 puc. 2 BUAHO, YTO MaKCHUMaIbHAS
HEB3aMMHOCTEH UMEJIa MECTO, KOITIa MEPETSIKKA KAYCTHKH
HAXOUIach BOIW3H OKHA KIOBETHI.

D ONyUYCHHBIC PKCIICPUMCHTANBHBIC PE3YILTATHL MOXK-
HO OpPOaHAJIW3UPOBATH C IMOMOIIBID CUCTEMBl YpaBHE-
HHUH 1715 CBSI3aHHBIX BOJIH [6], B IMEPBOM MPUOIHKCHUA
VUHUTHIBAIOINIEH reHepaItnio 1-i CrOKCOBOW KOMIIOHEHTEI,
3aBUCUMOCTH CEUEHMSI KayCTHUKH OT MPOJIOJBHON KOOp-
JUHATEl U HAJAYUE TOTEPb.

Cucrema ypaBHEHHUH 711 HOPMUPOBAHHEIX aMIUTUTY]
BCTPEYHBIX TIOJICH UMEET BU/T
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3nech Af Ha Ag? — JCUCTBUTEIBLHBIC aMIUTUTY/BI
BOJIH HAKAYKH U CTOKCOBOM KOMIOHEHTEI COOTBETCTBEH-
HO, ar U ag — Koaddurnmentsr moreps; ky u kg —
K03 HITHEHTH HeTHHEHHOTO Ipeobpa3oBaHms, HOPMH-
pOBaHHBEIE Ha WHTCHCHBHOCTH B TEPETSDKKE KayCTUKH

AMAMETPOM w; ¢& — (YHKIHH, ONMMCHIBAIOIIHE IPO-
CTPAHCTBCHHYIO HCOJHOPOAHOCTEL BO3OYKACHUSI HCIU-
HeHHOU cpe/pl. DyHKINS ¢ 00paTHO OPOMOPIIHOHANTBHA
IUTOIIA/IA CEYEHUS KAYCTHKH W HOPMUPOBaHa Tak, 4To B
MCPETSDKKE 00pallacTcs B CAUHUILY:
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e 6 — CMEIgHUE TOPITa KIOBETH OTHOCHTETRHO TIepe-
TSOKKW KayCTHUKH, ¢ — MapaMerp, ONPe/IeNsieMblil reo-
MeTpUel KayCTHKH.

Creayer OTMETUTE, YTO MOCKONBKY HEJUHCHHAS cpe-
Jla UMEET MoKa3aTedb MpenoMacHus n = 1.45, pealbHbBIA
C/IBUT OCPETSKKU KAYCTUKU Az paBeH MPOU3BEACHUIO
3HAUCHUS CMEISHUS KIOBETHI § Ha MOKA3aTelh MPeTOM-
JIeHUs HeTMHEeHHOU cpetl n: Az =4 -n.

DacueT aMIUIMTYAHOH HEB3aUMHOCTH B 3aBHUCHUMOCTH
OT CMEINIEHUS KIOBETHI OTHOCHUTENBHO IIEPETSKKU Ka-

yermar (P(8) = (|47 (D) - |4z(L)) /|45 (0))
MPOBOAWICS ¢ TIOMOIIBIO MPOTPAaMMHOTO  TaKeTa
MATHCAD 2000.

Oe3yNbTaThl PACUETOR, IOMYUCHHEIE TIPH MTapaMeTpax,
OMM3KUX K TIapaMeTpaM SKCIIePUMEHTATBHON yCTAHOB-
xu (kp ~ kg =15 eMm™!, ¢ =1,2, w = 100 MKm,
A(0)/AL(0) =1073, ar = ag=10"" em™ 1), kauecr-
BEHHO COTJIACYIOTCS ¢ IKCICPUMEHTATHHBIMHA JTaHHBIMH
(puc. 2). Dpu pacuerax BHIOUPATOCH OTHOCHTEILHO
OOIBITIOE 3HAUCHUE «f,, TOCKOABKY 3TOT KO3(uImeHT
JTOJIKSH YUUTHIBATE HE TOJIBKO JIUCCHITATUBHEIC TIOTEPH,
HO W HCTOICHHE WHTCHCUBHOCTA HAKAUKHM 32 CUET €¢
MpeoOpa3oBaHUS B aHTUCTOKCOBY M CTAPIITHE CTOKCOBHI
KOMITOHEHTHI,

Takum 006pa3oM, B HacTOSIIIEH paboTe IKCIEPUMEH-
TAJIBHO TIPOJIEMOHCTPUPOBAHO BO3HUKHOBCHUE aMILTH-
TYTHOH ONTHYSCKOW HEB3aMMHOCTH B MPOCTPAHCTBEHHO
HCOJHOPOHON HEAMHCHHON cpefic U KaueCTBEHHO OOB-
SICHEH eT0 (PU3NICCKUH MEeXaHU3M.

DaboTa BEHIMOJIHCHA B paMKax YUcOHOro HAy4HOTO
neaTpa «JlazepHas ¢u3MKa M HOBBEIE MAaTCPHAIBI» TPH
noaacpxke IDDPU (rpant 99-02-16054) 1 mporpaMmel
«DyHmaMeHTaTEHAS METPOIOTHSD).

Jlutepatypa

1. BomHoBBIe U (IyKTYaITHOHHBIC TpOTIecChl B nazepax / [Tox
pen. FOJI. Kiimmonrosuua. M.: Tlayka, 1974.
2. Kopuuenxo JI.C., Kpasyos H.B., Haymxun H.H. /| JKTD.
1970. 51. C. 1741.
3. Kpasyos H.B., Jlapuonyes E.I'. // KBant. s11ekTpoHuKa. 2000.
30. C. 105.
4. Kpasyos H.B., Kpasyos H.H. // KBaHT. 3eKTpOHUKA. 1999.
27. C. 98.
5. Kravtsov N.V., Kravtsov N.N. // J. Russ. Laser Res. 1996. 17,
No. 5. P. 457.
6. Illen M. H Tlpunnunsl HenuHeiiHON ontuku. M.: Ilayka,
1989.
ITocTynuna B penaxiuio
11.09.00



