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BJINAHUE NMOCTOAHHOI'O 3JEKTPUYECKOI'O IHOJISI HA
IMPOUHECC BbIHYXJIEHHOI'O PACCEdHUS
MAHIEJbBINTAMA - BPIOJUIIOOHA B CXKXATOM BOIXOPOJIE

H.B.Kpaeyos, H.H.Haymxun
Hayuno-uccaedosamenvekuii uncmumym sdepuoii Pusuxi Mockosckoeo 2ocyfapcmeennozo
ynueéepcumema um. M.B.JJomonocosa
119899 Mocxea, Poccus

Toctrynuna B penakumio 4 mons 1994 r.
. Iocne nepepaborxu 18 HosiGps 1994 r.

IMoka3ano, HYTO HAJOXKEHME CTATHYECKOTO IJIeKTpu4eckoro noas #a BPMB -
AKTUBHYIKO CPENly MPUBOAMT K MOBLINEHMIO SPGPEKTHMBHOCTH BbIHYXKIEHHOrO PacCesHus.

1. Mexannsm Bo30yXICHHMS BBHIHYXIEHHOTO paccessHus ManpensmraMa— Bpion-
mo3ua (BPMB) o00yc/ioBia€H 3MEKTPOCTPUKUMOHHBIMA CHJIAMH, TOPHBOASIIMMH K
NPOCTPAHCTBCHHO-BPEMEHHON MORYJISIUMM IUVIOTHOCTH (a, C/I€NOBAaTENIbHO, M JM3JIEK-
Tpuueckoit nponuunaemoctd) BPMB - axkTuBHOI cpensl Ha rHnep3BYKOBHX 4acTo-
tax. Jlns mpouecca BPMB xapakTepra $oibmiasi BEJMUMHA MHKPEMEHTA YCWICHHS
cTokcoBoit Bomab (E, = E,gexp G|EL(r)|?z) M cuibHAs mPOCTPAHCTBEHHAS HEOAHO-
POXHOCTb JOKasibHOTO ycuwiaenus (g = G|EL(r|)?), obycioBaeHHas mpoOCTPaHCTBEHHOMK
HEORHOPOAHOCThIO Hakauku FEp(r) M obecmeumBaromas BO3MOXHOCTh OOpameHns
posHoBoro ¢ponta (OB®) mpm BPMB.

OueBuaHO, YTO HaXxe Majoe H3MCHEHHE HHKDEMEHTAa yCcuMieHHS Ag/g MOXeT
OPHBECTH K PaAMKAIbHEIM M3MCHEHHsM mnipn Bo3byxzenmu BPMB [1]. T[losromy
€CTh OCHOBAHMS OXHIATh, UTO HAJIOKEHHE BHELIHETO CKTPHYECKOTO MONS MOXET
MOBJAMATb Ha xapaktepuctuku BPMB.

2. B macrosmeii pabore HCCAENO0BANOCh BAMSHME BHEHIHETO MOCTOSHHOTO JJIEK-
Tprueckoro nosns Ha npouecc BPMB B cxarom Bomopone. Hecmotps Ha Gonbmroe
3HAYEHHWE HHKPEMEHTa ycwieHus, Bo30yxmenme BPMB B cxarTeix rasax sarpya-
HEHO BBHAY MX MaJOM IUIOTHOCTH M HEOOXONMMOCTH MCIIOJb30BAHUS HHTEHCHBHHX
MCTOYHMKOB Hakauku [2-5]. [Tosromy mamm npouecc BPMB wmccnemoBancs mpu mo-
memeHaun BPMB - akTHBHOI Cpembl HEMOCPENCTBEHHO B PE30HATOP BO30yXaalomero
nasepa. JIOCTOMHCTBOM TAKO#l CXEMbl MCCJENOBAHMS GbLIO M TO, YTO OTHOBPEMEHHO
HMEJACh BO3MOXHOCTb KOHTPONMHMpOBATh mpouecc BPMbB no sosuukaromeMy B KioBe-
T€ €0 cXaThiM Bopopomom OB®-zepkany. JxcnepMMeHTa/bHas yCTaHOBKA (CM. PHC.
1) npencraBasna coboit MMHEHHBIA PyOMHOBHIA Jia3ep C TEJECKONMYECKOH CHCTEMOH
(dokycHbie paccrosnns g3 150 MM) B pesoHaTOpe, BHYTPH KOTODOH pasMemanach
KaMepa co cxateim Bomoponom. Jlazep paGoran B pexume MOLYJISIHH JOOPOTHOCTH
¢ NOMOWDbI0 HEeJUHEHHOro ¢uasTpa (pacTBOp KPUNTOHMAHMHA B STHJIOBOM CITHD-
TE C HayajJbHbIM mpomyckanweM ~ 37%). BHyTpu kameps HaxoaMJIach CHCTEMA
9JIEKTPONOB, CO3NAOWIAsi NMPOCTPAHCTBEHHO-MEPHOAHUCCKOE CTATHYECKOE IIEKTpHYE-
cxoe moJie, mampskeHHocTeio o 50 xB/cm. Cucrema anextpomos cozepxana 10
META/UTMUECKUX KOJell (BHEMHWH muameTrp 15 MM, BHYTpeHHmiA 5 MM) TOMIMHON
0,5 mM, MeXay KOTOPHMH pacloJIarajJiMCh H30MPYIOIIHE TerJIOHOBbIe TIPOKJAAKHA
TONIIUHOW 5 MM.

B 3kcnepuMeHTe PErMCTPHPOBAJIMCh WHTECHCHBHOCTH, BPEMCHHBIE W CIIEKTpaib-
HHE XapaKTEPUCTMKM M3JAydeHHMS Jia3epa B OOEMX HANpaBJICHMAX KaK Ha JUIMHAX
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Puc.l. [NMpuHuMnuasbHas CXe€Ma IKCIIEPUMEHTAbL-
HOM YCTAHOBKM [ — FJIyXxoe 3epKajo pe3oHaTopa,
2 - npocserasiowmitcs GuwisTp, 3 — KpUCTALT py-
Ouna, 4, 5 — JMH3BI TENECKOTIMYECKON CHUCTEMBI, 6
~ Kamepa €O CKaTbIM BOXOPOAOM, 7 — 3JIEKTPOABI,
8 - mbixopHoe 3epxano pesoHartopa, 9, 10 — do-
tonpuemumky, 11, 12, 13 — ceerodbwistper, 14, 15
— CBETOHE/NUTENbHbIE IUIACTHHBI, [6 — ymu3a, 17 —
murepdepomerp Pabpu-Tlepo, {8 - ¢oroxkamepa,
19 - ocumnnorpad

BosiH BO/M3n A =0,69MkM, Tak n BOMM3u A =0, 53MKM (mepBas aHTHCTOKCOBA KOM-
NOHCHTA BHIHYXXACHHOrO KOMOMHAIMOHHOTO paccesHus B Bogopoae). Koucrpykums
7a3epa NO3BOAS/IA DEepeMelIaTh MEPETSDKKY KAyCTHKH TEJTECKOIMYECKOM CHCTEMBI,
TO €cTh 00/NACTH, TO¢ BO3HMKAJIM BBHIHYXICHHBIE NPOLECCH, OTHOCHTENBHO CHCTEMBI
anextpoaoB. [cHepalnsd NMPOMCXONWIA HA OCHOBHOM MOjie, MUTMTEIBHOCTbh HMITYJIbCA
HM3JIlyY€HHSl TIpH CNYWEHHOH Kamepe cocrasasuia ~ 30He, a ero sxeprud okoao 0,1
Ix.

3. Tposommunmuch uccaenoBaHUS 3aBUCMMOCTH CIIEKTPAJIbHBIX M BPEMEHHBIX Xa-
PAKTEPUCTHK H3JAYUYEHUS OT MAABJICHHS, BEJUUMHB HANPIKEHHOCTH MPOTOJILHOIO
SMEKTPUUECKOTO TNOJIS M €ro IMOJOXKCHHS OTHOCHTEIBHO MECTA 33POXKACHHUS BbIHY-
XKIEHHOTO H3/TyueHWsl (NEPETSKKM KAYCTHKM TeJeckonmyeckod cucremsr). Hccaemo-
BaHUS MPOBOOWJIMCH MPHA (PUKCHPDOBAHHOM ypOBHE Hakauku, pasuoM 900 JIx.

B npoueccce vccnenoBaHUA YCTAHORJACHO, UTO NP MAJBIX JABACHUMAX BOZOPOJa
( P < 60atm) B snasepe m3nyuenume BPMDB orcyrctByer, a wMeer Mmecto ToNBKO
HHTCHCUBHOEC BBIHYXXACHHOC KOMOWHALMOHHOE u3nyucHue. [lpm masneduu, Gospmem
60 arm, Hapsay ¢ BBIHYXIEHHMM KOMOHWHAUMOHHBIM pacCEsSHMEM BO3HMKAKT 1-2
komnoHeHTet BPMB. Tlpnuem xommonentst BPMB BO3HMKAOT Kak BOJM3H 4acTOTHI
/Hakaukd ( A =0,6943MkmM), TaKk M BOJM3H CTOKCOBBHIX W @HTHCTOKCOBBIX KOMIIO-
HEHT BBIHYXICHHOTO KOMOMHAUMOHHOIO pacCesHHd, TO €CThb B AMANA30HAX IJIMH
BosiH 0,97 MxM (neppas CTOKCOBA KOMIIOHCHTA BBIHYXICHHOTO KOMOHMHAIMOHHOIO
pacccsarns) u 0,53 mMxM (mepBas AHTHCTOKCOBA KOMIOHEHTA).

HanoxeHue craTMuyeckoro IEKTPUYECKOTO MMOJAS Ha KOMOMHAIMOHHO-AKTHBHYIO
cpeay TNPHUBOAUT K 3HAUMTENBHOMY YBeiuucHHMI >PpdektuBHocTH mnporecca BPMB,
O ueM CBUACTEALCTBYCT yBeauwdcHue umucaa kxomnoHeHt BPMB. Ilpu arom umcio
komrmoHeHT BPMDB yBenuumBaeTcd ¢ poCTOM HAMPSXEHHOCTH IJICKTPHYECKOTO MOJSA
n npu HanpskeHHocTH nond 50 kB/cM mHTErpanbHas HIMPHHA CIEKTPA M3JIyYeHUS B
YKA3aHHBIX AManasoHax YactoT moxer gocturath 1,5 cv~! . Ha puc. 2 nokasanw
XapaKTEPHHE CMEKTPOrPAMMEBL M3JIYYEHMs Ja3epa Npu JaBacHu Bomopoma 70 arm
B O0aCTH UaCTOTHl HAKAUKA B OTCYTCTBMC J/ICKTpUuUECKOro mons (puc.2a) u mnpu
€ro HAJIOKCHMU {pnc.26).

B wuccrenyeMom Jsasepe Kamepa €O CXAaThiM BOJOPOAOM TNpu BO30yXneHuu B
nHeit BPMB wurpaer poss OB®-zepkana [1]. IMostomy ysesamuenue adbextnsro-
¢t npouecca BPMDB npum HanoxeHMM 37€KTPHUYECKOrO MNMOAS BEACT K HOBHIIICHHUIO
koappunuenta orpaxenns OB®D-3zepkana M, cJea0BATENbHO, K YBCAMUCHHAKD WH-
TEHCHBHOCTH M3JIyueHHWd B oOpaTHOM (T0 ecTh B CTOPOHY pyGuHA) HATpABICHUA
(cm.  puc.l). Ilpn manpsokeHnocTH sjekTpuueckoro noas 50 xB/cm aro ysenw-
yenue coctanaser oxoido 30%. CkaszaHHOC WLNIOCTPUPYETCS OCHWLIOrpaMMaMu,
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Puc.2. Puc.3.

Puc.2. CnexkrporpaMmbl M3JyuEHMS Nlazepa B OTCYTCTBHME JIEKTPMUYECKOrO NOJS a M MNP €ro BKIQUYE-
HUHM 6 .

Puc.3. Ocoqwuiorpammsl MMITYJIbCOB MBJIy4eHMsl B OTCYTCTBME IJJICKTPUYECKOr0 TNOAS a M IPU €ro
BKUIIOYEHMM 6. BepxHue OCLUMINOrPAMMBI M3JAY4YEHMS B "NPAMOM” HAMPABJICHWM, HWXHHME — B obpaTHOM

MOKa3aHHHMH HA pHC.3, MONYYCHHHIMY TIPM BHIKJIIOUCHHOM (PHC.3a) M BK/HOYEHHOM
(pmnc.36) anexTpmyeckoM nose. _

CMemeHne CHCTEMH 37€KTPOXOB OTHOCHTE/IBHO LEHTPA NEPETSKKH KAYCTHKH B
KaMepe CO CXKATHM BOXOPOZOM HEa 3-4 CM NPHBOOUT K HCYE3HOBCHHIO 3aBHCHMOCTH
BBIXOZHHIX XAPAKTEPUCTYK M3JNYUYEHHS OT SJIEKTPHUYECKOTO IIOJISL.

Takum 00pa3oM, NpOBENCHHHE HCCIACAOBAHUS IO3BOMIH OOHAPYXWTh BIASHHE
TIOCTOSHHOI'O CTATHUYECKOTO JJIEKTPUUECKOro noas Ha mponecc BPMB m na addexk-
THBHOCTh BO3HMKawmero npu srom OB®-zepkana.

Astopn 6naromaprnl B.T.ILiatoHeHko 33 nonesmsle 006CyXZeHHS.

PaGora BhnonHeHa B pamkax nporpamme “JlasepHas ¢usHka ¥ nasepHHE
CUCTEMBL”.
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