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ABJIEHVE ABTOCTABWIM3AUMM YACTOTH
B TEHEPATOPAX [H®PAKLWMOHHOIO U3/IYHEHUA

BI. Kypuu, BK.CkpreHuH¥uEK,
BIll.lMlecromnamos

ITpu sKcnepuMeHTAIEHOM HWCCIEAOBAHWE I'eHepaTopoB AU(paKIHOHHOT'O
wanysenus ([J11) obuapyxen pexuM ABTOCTAGUIUSALME YACTOTEl I'eHe-
paTopa, ofyClOBneHHEN! B3auMopeicTBueM Konebaumi (BomH) B OTKpI-
ToM pesonaTope (OP) ITU.

Kak usBecTHO [1] konebaTenbHeiM KoHTYpoM 1M gaBnsercs Brico-
kopo6poTHelt OP, COCTABIEHHEBIH U3 AByx 3epkan. Ha opHoM us Hux
pacronoxena B Buge y3Ko# momocs! nuppaxnmonsas pewmertka (IP)
BOOIL KOTOPO#l ABWKETCH 3IeKTPOHHBIX NMOTOK. Yepes wens B 3epkaie
OP 3anaceHHas 9Heprusa MOCTYNAET B HArPY3Ky. OOGmIMHO CTabwiusauds
JACTOTH I'eHEPATOPOB OCYWIECTBIASTCH BO3ASHCTBUEM Ha HErO BHEl—
HEME BBICOKOC TaOWIIBLHEIMU HCTOYHUKAME ¥ YCTPOHCTBAME [2] B pan-
Ho#t paboTe paccMaTpuBaeTCs NOBHILEHWE CTAGUIBLHOCTH YACTOTHl I'eHe=—
paToOpoB HA OCHOBE SBIEHUS B3AaUMOASHCTBUS SIeKTPOMAIHUTHEBIX KO-~
Ganui [3] Peaynbrare! SKCiepuMeHTOB, B KOTOPEIX GLUIO BIepBhIe
3aperuCTPUpOBAHO cTabunusupyouee BO3AeHCTBUE ABICHUS B3auMopeii—
CTBUA SNEeKTPOMArHUTHEIX BOJH HA HACTOTY I'eHepaTopa, Orute omySmu—
koeans! B paSore [4]. B [4] Takke mpuBeneHE! ONEHKW yCIOBWE IIpH
BrmonHeHur koropex B OP ITIM Habniopaerca BosOyxpeHue korneGaHui,
CrnocoBHBEIX BCTYNATB BO B3auUMOAESHCTBUE.

[Tony4yeHHbIt AONOMIHUTENBHEIY SKCIePUMEHTAIBHEIE MaTepual I03BO-
W1 BHIGBUTH OfHY €3 (USWYEeCKHX Mopeielt MOPCOBCKON KPUTHIECKOlH
TOUKHU (MKT)v [5, 6] U HA eg OCHOBe pACCMOTpPEerb QusuyecKue gBiIe—
HUd,. MPUBOASWME K IOBLILESHWIO WIV CHIWKEHUIO CTAGWILHOCTH YACTOTHI
reHepaTopa.

OKcnepuMeHTaNLHLIE Pesy/bTaTHl NPUBefeHs! Ha puc. 1, rae Kpubhie
FlUyg) v P(Uy) mHpencTARASIOT COOTBETCTBEHHO 3ABHCHMOCTD
JACTOTH ¥ BEIXOAHO# MOIHOCTH OT OAHOI'O HANPSKEHUd J{; B 30HEe
SNIEeKTPOHHO# IepecTPOo#kd 4acTOTH IeHeparopa, paGoratouero ua co-
rnacoBaHHyo Harpysky. Ha pucmepcuommo#t kpusoit # ( Uy) BUAHE
uarubel, OOBeeHHLIE KPYXKKAMH, U PaSpPEBL!, OTMEYEHHBIE IUTPUXOBLIMU
nuuuamu. Taxue gpnedus HafmopaioTca B o6nacTsx pasapoeHus Koneba—
Huit, T.e. korga B OP IJIH BrimomusoTcss ycnoBug [4] g Bosbyxpoenns
OBYX TumoB koneCaHumit ¢ paBHpiME Wi Gnuskumu uacroramu. [lpu
aTOM TaKWe KomebaHusg UMET pas3Hble PasoBEIE CKOPOCTH MEISHHEIX
audPpaKIHOHHEIX I'apMOHUK [ 1] Boonb [P, B peaynbraTe OOHO U3 KOge~-
Ganulf He B3AUMOAESHCTBYET C S/IEKTPOHHEIM IOTOKOM, W BO3Oyxpaercs
70 NMpUYHHE COBIAASHUS JACTOT.
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Puc. 1.

BsaumopeiicTBue MexAy Takumu KonebaHuamu u o6yclioBIUBAST IO-
aBIeHWe WeruboB Ha MUCIepcuoHHo# kpuso £ ( {y ). Cosnapenue
$pa30BBIX CKOPOCTEH MENISHHEX AuPPAKIUOHHEIX N'APMOHUK IPUBOAUT K
TOMY, 4TO 9IeKTPOHHBIH ITOTOK B3aWMOAeH#CTBYeT C obouMH KojebaHus-
MHE ©Ipud 9TOM HaGmofaeTcs W3SMeHeHHe BLIXOAHOH MOIHOCTH, & TakKkKe
HEepecKOKH C OpHOro konebaHug Ha APYTOe C MEHBLUIWM IYCKOBBIM TO—
koM. Ha pucmepcwommos xpusoii # ( Ly ) pac. 1 rTakomy coBprruio
COOTBETCTBYET CKayKooOGpasHOe U3MEHEeHWe HACTOTHl #; —> 7/, W Bbi~
xopHo# MOUMOCTH £, —~ /5,

Uarubsl cnekTpenbHo# Kpusokt £ ( (z ) BHIBHIBAIOT E3MEHEHHE Kpy—
TUSHEI 2NEKTPOHHOIO CMeWeHUus YacTOTel Sy , Onpegengiomef cre—
meHb CTaGWIBHOCTH 4aCTOTH TI'eHepaTopa. B nepeo# ofinacTu B3auMo-
mesicreas Sz =5 MIu/B, so sropo#  S5=0.4 MMu/B.

KpyTusua 3neKTpPOHHOI'O CMeUleHWs YaCTOTH HA AUCISPCHOHHOK
KpuBO# MexAy obnecTamu B3ammope#cTsus 1 m 2 paeEa §3=0.92 MI/B,
B TO BpeMda KAK B IepBo#f 061aCT¥ B3aWMOASHCTBHS OHa Gonee yeM B
ogTh Bpa3 BhIUe, & BO BTopo#t B 2.3 pasa MeHbIle.

Hna auvanusa QuUsHYECKUX ABISHU, JEXAIMAX B OCHOBE U3MEHEeHWUd
pucHmepcHOHELX xapakrepucTuk ITIM B oBnacTax BaauMOReHCTBUS KOme—
Gamwit, mocTpoumM puarpammy Buma [3] puc. 2 B miockoctu ( £
Ug ), monpayace npu orom momsTueM MKT u CBOHCTBOM CHMMeTDUH
CIIeKTpAIbHBIX HHUf B okpecTHoc™® MKT [85, 6]. OpueHTallug AuarpamM-
MH B kooppumarax ( # , léa) IpuBefieHa B COOTBETCTBHE C 9KCIEepH-
MeHTOM, [lna yno6cTeBa INIOCKOCTE pasjeleHa HA ABA NOIYIPOCTPaHCTBA
npaMmoit, npoxopdue# wepes MKT, koropas ofo3HaueHa 3Be3[0YKOMH.
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Puc. 2.

Hna mpocroTsl paccMorpuM monyBonHobBrip OP ¢ mrockumu 3epkamamu.
BsaumopeticTBue BOTH B HeM CONPOBOXAAETCH CYMMUPOBAHHEM HpOTHBO-
TIOJIOXKHBIX BEKTOPOB Ex u // B OKPeCTHOCTH CKuH-cnmog. [lpu
BEHIIOIHEHUWH YCJIOBUH pe3oHaHca ;um oBoux xoneBanu#t (cocrosHue B~
pOXAeHWs) COBMeWeHWe IYYHOCTEH MATHUTHOI'O TIQIS BOMH, BEKTOPHI
INIOTHOCTH IO/THOI'®O TOKA KOTOPLIX IIPOTHBOIONIONKHLI, NMPUBOAUT K ,HC—
qesuoseumo' 9THX BEKTOpOB, T.e. K U3MEHEHWIO WX BO BpeMeHH

# ( J”y), B pesynbTaTe IONd BOMH OKasepBaloTca ,CUIHMTE” ¥ [AId

HUX COCTOSHHEe BBIPOXASHUI 3aMeHdeTCsS COCTOgHUEeM CMeIUaHHOIO
(Memuymnoaoro) pesonanca B MKT, CMmemeHue TOYKH I'eHepanud
ANIS BeTBH 1" = 1” orHOCHTEmBHO TOYKH BEIPOXASHUS, 0603HATSHHOMN
Ha rpapukax Buea KpyXKOM, B HAIpPABIEHUH BTOPOIO IOIYIPOCTPAHCT=
Ba IPWBOAMT K YKOPOUESHWIO AJAWHEI BOMHH renepauwud (pocT p ), B
pesynbTaTe YClIOBUS pe3OHAHCA HAPYWAIOTCH, NIYyYKOCTb MATHUTHOIO
MONs BOMH NPUNOAHEMAeTCH HAN CKWH-CIIOEM ¥ B ero OKpPecTHOCTH
COCPeAoTaYuBACTCS SNEKTPHIeCKOe IOIe BOIHEL CyMMUpoBaHEe IIPOTH-
BOIIOIIOXKHBIX BEKTOPOB £z IPUBOAHUT K WX ,UCYE3HOBEHHIO”, T. e, K
-
Jd (b=

U3MEHeHUWI0O BO BpeMeHu = (—;z— , B pe3yibTaTe PeaKTHBHOCTH
OP usMmeHsgeTCd, NpUYeM TaK, 4TO ero cobCTBeHHad HacTOTA yMEHblIa-—
ercd, T.e. A reHepaldy YOJIUHSETCH, & BeTBL AMCIIEPCHUOHHON JIv-—
HWM TNOBOpAYMBASTCS HAa yron o, BO BTOPOM NOIYOPOCTpaH-
crBe.

Cmemenne reHepauuu C TouKE BepoxpeHus (meree — 17~ 177)
B HANpPaB/IGHHHE IIEPBOIO NOIYNPOCTPAHCTBA NPUBOAMT K YAIHHEHWIO BOJI-
uel redepanuu (yMenouerne 4, ), B OKPECTHOCTH CKUH~CIIOS CO-
CpeaoTavuBaeTCs SNeKTPWIeCKoe MOie BOMHEL Kak u B nepeoM cayuae,
CYMMUpOBaH#e ITPOTUBONOIOXHEIX BEKTOPOB £ 2 - CONPOBOXAAeTCS
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Jd (é’Ez-
IIOogB/ICHUSM INIOTHOCTH TOKA CMelUleHUudg — ) B pe3ynbTrare
Jt \ Iz ¥

peakTuBHOCTE OP usMeHgeTICs, HpUdYeM Tak, 4TO ero CobCTBeHHaR
4acToOTa yBeIuduBaeTCd, .2  TI'eHepalliM yKopaduBaeTCs, & BeTBb
[UCTISPCUOHHO} JIVHUU NOBOPAYMBASTCH Ha yrOom oL, , HO yXe B mep-
BOM MHOJIYIPOCTPAHCTBE. BUOHO, WTO IPU STOM CHEKTPAILHbLIE JIMHUK
HepeXOfdT U3 OAHOI'O MONYIPOCTPAHCTBA B ApPyT'oe, usberas BLIPOXKAE—
Hug, sabniopnaerca ,cuwuBaHue” muHup depeda MKT u obycnoBnenusie
9TUM USrubHL

Takum ofpasoM, CyMMuUpOBaHWe BEKTOPOB 9MSKTPOMAIHUTHOI'O OIS
npusoauT K o6pasobanuio B OP IIOTHOCTH TOKOB CMeUWSHUs, KOTOpPBIE
USMEeHSIOT COGCTBEHHYI0 YacTOTy aToro pesosaropa. [lpu ycnoBuw B3a-
UMOASHCTBUS BOJIH TOIBKO C IPOTHBONONOXHBIMU BEKTOPAMH ¥ OTCYT-—
CTBUE TOKOB TPOBOAUMOCTY Ang 061acTd B3AUMOMASKCTBUS YDPABHEHUS
MaxkcBenma MOXHO 3aMUCATH B CISAYWEeM BUAe:

ot Ez—/u/uo;?‘;l(g;—’ , (1)
rati:é&oji— gf) (2)

Kak BUAHO W3 puc. 2, CLIMBAHWE CHEKTPAIBHLIX UHUR HA IYTH 1 -2"
COIIPOBOX/AETCS CIOXKESHUEeM NPUPAUICHUS HACTOTHI OT MEXAYTHUIOBOI'O
B3auMopeficTeus (mpupamenue COBCTBEHHON YACTOTH! CBOSOMHEIX KOle—
Gawui OP) u OT BOSMEHCTBUS AHOJHOIO HANPSKEHHUS, B pPeSyILTATE
KPyTH3HA OJIeKTPOHHOI'O CMEUIeHUs YaCTOThl yBenwdubaeTcd. TaKomy
pexumy ITIM wa puc. 1 cooTeBeTcTByeT mepmaa obmacTtb, Iae HabGmo—
paerca yBenuwseHue Sy . Ha myru 27~ 1" yxasaHHbE npupaueHus
UMEIOT IIPOTUBOMOJIOKHEIE SHAKY ¥ KonebarennHad CUCTeMAa CTPEeMHTCH
COXpaHUTHL YACTOTY I'eHepaluu NOCTOSHHOH, T.e. HAGMOAAeTCH PexuM
apToc Tabumusanuu. B skcmepumeHTe abBTocTabunuaanus HabniopaeTcd
B [VAIa3SOHe USMEHeHWs AHOAHOIO Hanpskenus AL ,=5 B.

Takum o6pasoM, 3[eChb BIEpBHE NPOAEMOHCTPUPOBAHA BO3MOXKHOCTH
aBpTOCTAOWIU3ANMKM YACTOTH B ABTOI€HEPATOpPax C BLHICOKOAOGPOTHEIME
COGCTBEHHBIMI KOIeOATEeNbHEIME CHCTEMaMU IIyTeM CO3AAHWS BOIU3U
MKT mexpyrumoberx konebauui OP I[U. Tlpz sToM Tekxe TPOAeMOHCT—
pYpoBaHA BOSMOXHOCTbL ,CUIMBATE” [0S SIEKTPOMATHUTHBEIX KonebaHuit
6e3 mPOBAJIOB ¥ IOTEePb BEIXOAHOH MOWHOCTH.
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