F (oy) = SURL/2)c0s 02
= 1— ((kL/2)cos 8)2

’ l ﬂ ’ ~1
s | en == oty (xy b, % @) HEP (kb sin 8) —HP' (kb sinB)]

l/e;_“~;c~(_)s2 0

—_
®y =R Vsl — cos2@Q .

Yron 0 orcunTHBaeTcs OT OCH 2.

[Ipeanoxenubifi B paboTe MOAXOL K PacyeTy KOJBUEBOl aHTCHHL, PacHosIoN elHoi
Ha NPOBOASILEM LHJHHAPE CO CJOEM JAH3JICKTPHKA, C HCIONb30BAHHCM $yuxunit  Tpuna
COOTBETCTBYIOLIEH O6/1aCTH MO3BOJIHJ TPOBECTH NOJHOC HCCJIEOBAHIE BCEX MOJCBLIX, JHED-
CEeTHYECKHX M HMICHAHCHHIX XapaKTePHCTHK aHTenHbl. OH MOXer ObiTh MJIOAOTBOPHO MNPH-
MeHeH JIsi MCC/ACHOBAHUA LEJOTO pffa APYrHX MeYaTHBIX H IWeAEBBIX H3nyuarteseh, Je-
XKaUHX HAa UMJIHHIPHYECKOH NOBEPXHOCTH.
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3KCNEPMMEHTAJILHOE M TEOPETHYECKOE HCCJEIOBAHUE 3®®EKTA
MOJHOrO NOJABJIEHHSI CUTHAJIA B CUCTEME 3JIEKTPOHHBbIA NYYOK —
3JEKTPOMATHUTHOE NMOJE Y T'PAHUIBI NOJIOCHI TPONYCKAHHS

-A. I1. Kysneyos, H. H. Kysueyos, C. Il. Kyaneyos

3¢ ekt NOAHOTO NOAABJICHHSA 3JEKTPOMArHHTHOR  BOJIHBIL B CBY npubopax ¢ AaH-
TeNbHBIM B3auMmojeficTBHeM Ob1 OOHapyKeH P. Komnpuepom B JIBBO u nomyuna ua-
apanne cpuipa Komnouepa [']. B paie pa6otr (cm., Hanpuvep, [*®]) mpeickashBanoCh
cymectsosanue 3Toro dpdexra B cayuae, KOria 9acToTa CHrHAIA JIeXKHT y TPaHHUH
NOJIOCH TNPONYCKaHHS 3aeKTpoAHHaMuueckofi cucteMbl. CoBceM HE1aBHO CPHB Komnduepa
y TpaHHUHE I[I0JOCH 6ul1 OOHApyXeH 3KCEePHMEHTAMbHO [¢]. B nactoauiefi 3aMeTKe c0006-
llaeTcsi O TOM, UTO y BLICOKOYACTOTHOH TPAHHIBI MOJNOCH MPONYCKAHHA CYUIECTBYIOT €Ile
yernipe THna 3ddexra nopasieHHs, HMEIO-
FMMyp — e e mux otauynyio ot cpeiBa Komnpuepa ¢usm-

' | YecKyl0 NMPUPOAY.
1100k ] _ll.vm HCCJeJOBAaHHS  MNpOLLeCCOoB B3au-
MOLEHCTBHSL 3JIEKTPOHHOTO [OTOKA M 3J€K-
r TPOMAaTHHTHOrO  10Js BOJHM3H TPAHHUH TO-
900L Aochl mpomyckKanHsi 6biia HCNOJMb30BaHA MO-
AejbHas CHCTeMa, TpelcTas.siiomas co6oit
»o6biuHyi0 criupadbHyio JIDB, Ha cTeKAsHHBIA
700 HbHIM EPHOJOM MeETa/UIHYecKre Koabia. B
cHJly Op3IrrOBCKOrO NepeoTpa)ieHuss BOJH OT
KoJiel JHCIePCHOHHAsi XapaKTepPHCTHKAa 3a-
BRI MedJsifolleli  cHCTeMbl  MoOAHbuuHpyercss H
37 pd. BO3HHKAIOT MOJOCH Henponyckanus (puc. 1).
HNocratouHo Goapluas BeIHUIHA 3TOTO 30-
Puc. 1. ¢exta 6bina obeciiedena 6.1aroAaps HaJaHYHIO
.y Ka¥JI0ro  KOJAbIA  EMKOCTHOro  3a-

30pa, TaKk 4TO KOJBLO MO CYUIECTBY SBJAJAOCH Pe30HaTOpOM, cobCTBewnas d4acToTa
KOTOpOro Jcxana B paGoueM  JAuanasone  Jjawnel.  Jlannas Mojedbnasg CHCTeMa
NO3BOJSIeT  HCCACNOBATh  OCOGEHHOCTH  PA3jHYHHIX  pexnMoB  BOAM3M  rpaHHUM
MONOCH, B TOM UHC/E TeHEePALMio, YCH/AeHHE H MOJHOe mojamnenue cuidana. JJOCTOHHCTBOM
ONHMCAHHON CHCTeMbl SIBJAsieTCs NpoCTOTa, YAOOHHWi palounii Ananasoi  yacToT H BO3-
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MOKHNCTb ONEPATHBHOFO BHEBAKYYMHOTO YIpaBJEHHS 3JIEKTPOAHHAMHUECKHMH XapaKre-
PHCTHKaMH.

Hccaenosanue spdexkra HoAHOrO NOAABJEHHS NPOBOAHAOCH HA YACTOTaX, JAexaulHX
B6AM3H BBICOKOYACTOTHON TpanHupl mosocw (okoao 730 MIm) y m-BuAa 3sameaastouied
cuctemb. CucTeMa GLlia COracOBaHa B cepeiluHe mnoJochl npomyckarua. Ha sxoa JIBB
NOMABaJCA CHTHAl HA HEKOTOPOH 4acToTe, a 3aTeM NMOAOHPaJMCh 3HaYeHHS YCKOPAIOUIEro
HanpsKeHHs H TOKa Nyuka, NpH KOTOPbIX CHIHaJ B BHIXOJHOM TPaKTe OTCyTCTBOBaJ. Pe-
3yAbTATOM HCCACAOB2HHS fBASIOTCH rPpadMKH 3aBHCHMOCTH YCKOpsioulero Hanpsikenus U
H ToKa nyuykKa [ OT uacToThl curHaja [ (puc. 2a u 3a). Beuio obnHapyxeHo msTh Pas3aHy-
HBIX PCKHMOD MOA3BJEHIs, KOTODHM OTBEYAlOT pasHbie BETBH Ha IVIOCKOCTAX Hanpske-
HHC — YacTOTa W TOK — yacToTa: | — BeTBb, COOTBeTCTBYIOUlasi cphiBy Komnouepa, 2 —
BETBL, COCAHHSONAsicsi ¢ BetBbio | M yXOAsiulash BO BHENOJNOCHYIO 064acTb, 3TOT 3QdekTt
nojassenus Obll HA3BaH PEaKTHBHBIM ° (CM. HHXKe); 3 — HHU3KOBOJIbTHAsl BHENOJIOCHAS
BeTBb; 4 — BBICOKOBOAbTHAs BHENMOJOCHAasi BeTBb; 5 — BeTBb, COOTBETCTBYIOIllasi B3aHMO-
JdeficTBH0 nyuka ¢ o0paTiofi BOJMHOH. DKCHEPHMEHTANbHO CHATble TPaguKH HEMOHCTPH-
pyioT 0GCpBaHHbBIC KYCKH KpDHBEIX, Ha KOHLAX KOTOPHX MPOHCXOAHT CaMOBO30yKJAeHue
CHCTeMbl {KPYXOukH Ha pHuc. 22 ¥ 3a). Popma KPHBHX HE 3aBHCHT OT YCJOBHil COrjaco-
BaHHs, OJHAKO GT HHX 33aBHCHT NOJOXeEHHe TOYeK CaMOBO3GYXKIEHHS.

U N\ 8t/w N 7
KB |

191 , 2

1,5} ”\_%«/ 0k

11t 3 2t
o -
a
0'7 I T ,,,L;N,,,»L ‘4 __-,_._“‘, . . 1 ﬁ)
065 01 073 £y -8 -4 0 ReAYn?
Puc. 2. v
I,MA 4 h
L 1
5L a) 240
50t 160
2’5 - 80
[ Y R 1 e 0
0,69 071 073 My -8
Puc. 3. *

Ha prc. 26 u 36 npusesennl rpadHKm 3aBHCHMOCTedl Ge3pasMepHOro HamnpsixeHus Bl
H 6e3pa3MepHoro ToKa [* oT Ge3pa3MepHO# OTCTPOHKH 4YacTOTH OT rpaHHuyHOil Re Q2
st cJyyas MOJHOIO MOJaBJeHHsT CHTHAJMA, HafijeHHble C NOMOULBI0 = MOAMPULHPOBAHHOM
BOIHOBOH Teopuu [3]. Pasputas B [°] Teopus camoBo36yxienus JIBB y rpanuus noJoch
NPONYCKaHHs MO3BOJSIET yKa3aTh Ka 3THX rpadukax mojoxeHnHe TOueK caMOBO36YKAEHHS.
(ITapamerp rpanmunsix  yeaoBnit al = 30, napamerp AHccunaunu Im Q[2/n? = —1.
Meroauky pacyera H KOHKpCruyo paciuudpoBky mnapaMerpoB cMm. B [*3]) KoauuectBo
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06HApYXKEHHHIX KPHBBIX, XapaKTep HX B3aHMHOTO PACTIONONKEHHS, MOJOKeHHe TOYEK CcaMo-
BO30yK/eHHsl, BHA YaCTOTHHIX 3aBHCHMOCTEHl M B TEOPHH H B 3KCMEPHMEHTE COBNAJaloT.
K coxanenunio, Ha HacCTOSILHI MOMEHT HeMb3sl MPOBECTH 60Jee LEeTajJbHOE CONOCTABJCHHE
SKCNEPHUMEHTAJbHEIX H TEOPETHYECKHX Pe3y/bTaTOB, YTO OGYCJOBNEHO OTCYTCTBHEM OTpa-
GOTaHHBIX METOJHK H3MEpeHHsi NapaMeTPOB CHCTEMB 3JEKTPOHHBIH NOTOK — 3JIEKTpOMar-
HHTHOE TOJI€ y TPAaHHUB MNOJOCH NpPonycKanusa. I1o3TOMy npPUXOAMTCA OrPAHHYHTHCA
OLEHKOH 3THX NapaMeTpoB MO MOPSAKY BeJHYHHB H NPEACTABJICHHEM pPe3yJbTATOB B 6€3-
pasMepHOii dopme. SICHO, OAHAKO, YTO KAYECTBEHHYIO KapPTHHY NPOMCXOASIUIHX MPOLECCOB
OnmucaTbh yAaercsi, YTO NO3BOJIAET HCHOJNb30BaTb BOJIHOBYIO TeopHio [ 5] nas oGbsicHeHHs
(pU3HYECKHX SIBJEHHH, NPOUCXOISAUIHX NpPH PeaH3alHH HaGJII0XaeMbiX s ekroB monasJe-
HHUSI.

Kak nokaswiBaer TeopeTHueckuit amanus, mpu pabote JIBB Bramu or TPaHHUB 1O-
JIOCH 3JIEKTPOHHBIA NYYOK OTGHPAET 3HEPTHIO Y .3JeKTPOMAarHHTHOI BOAHH. IIpH 3ToM KH-
HETHUYECKasA 3HEDPTHSI 3JIEKTPOHOB pPACTEeT, 4 aMIJIHTYAA 3JEKTPOMArHHTHOH BOJHB NaAaeT
u obpaulaercs B HyJ b Ha BEIXOJe npu6opa (CphHiB Komnduepa, serss I Ha puc. 2, 3).
Ilpu_ npubamxesnn K TpaHHile NMOJOCH B YCJOBHSIX CHHXDOHH3MA C NMY4Y4KOM OKa3biBaeTcs
H o6paTHasi NPOCTPAHCTBEHHAsh TAPMOHHKA 3aMeIJSIOUell CHCTEME. [TostoMy wacTh 3uep-
THH Najlalollell BOJHBI MEPEH3NYyYaeTCsl 3JEKTPOHAMH Ha3afl, B NOABOASUIMIA BOJHOBOA.
Korna yckopsioliee HanpsizeHHe TakoBO, uTO MYYOK HAXOOMTCH B TOYHOM CHHXDOHH3IME
C rpanulefi nosaock, 3pQGeKTHBHOCTL OTGOPAa SHEPTHH INEKTPOHAMH Yy NPSMON BOJHH TOU-
HO paBHA 3((EKTHBHOCTH H3/TyyeHHss HMH OGPaTHOH BOJIHBI. Ilpu 3TOM cyMMapuas KHHe-
THYECKAs SHEPTHsl 5JEKTPOHOB B MpOUecce B3aMMOAGHCTBHS He MEHSETCsl, CABHT (a3 Mex-
Ay nOJEM H TOKOM paBeH TOYHO /2, a M3 CHCTEMHl BO BXOJHOH TPAaKT HIET BCTPEYHBIH
TNOTOK MOIUIHOCTH, PaBHLIH BXOJAHOMY (pDEaKTHBHOe NOJaBJeHHe, BeTBb 2 Ha pHc. 2, 3)*.
Auanornunsie 30GexTH Ha6MOLATCH M BO .BHENOJOCHOH O6JMaCTH (BetBn 3 u 4), xoTsa
B3aHMOJEACTBHE He SIBJSETCS UYHCTO PEaKTHBHBIM: IS BETBH 3 BCTPEYHbIf TOTOK MOMI-
HOCTH 4yTh MEHbIIE, a At BeTBH 4 uyyTb 6osiblle BXOAHOTO. 3aMeTHM, YTO rpadHK 3aBH-
CHMOCTH TOKA TONaBJIEHHS OT YaCTOTHI, OTBEYAIOUlHA BHEMOJIOCHON BETBH 4, HAa TPAaHHYHO!N
U4CTOTe HMeEeT BEPTHKAJbHYIO KacaTeJbHYI (nYHKTHp Ha puc. 36). D10 06CTNATENbCTBO
MOXHO HCIO/Nb30BATh [/ TOYHONO H3MEPEHHsI YacTOThl OTCEUKH 3aMEeNASIONledf CHCTEMBI.
CBoeo6pasHuiii MexaHusm 3ueprooGMmena nyyka H TIOJA COOTBETCTBYeT BeTBH 5. B sToM
Clydae nmydoK OTAAeT CBOIO IHEPrHIO MOMIO, H C NYWEYHOrO0 KOHUA CHCTEMBI H3Jyyaercs
B TNOABOASIUHIA BOJNHOBOJ YCHJEHHHI CHrHAl. B TO e BpeMs IOJHOE MOJe HAa KOJJIeK-
TODHOM KOHUE, CKJaAblBalOlleeCsl W3 CHTHAJa, HEMOCPEACTBEHHO NPOIIeUIEro uepe3 CH-
CTEMy, CHTHaJa, OTPa¥eHHOro OT NMYWeYHOTO KOHNA M H3JYYeHHOTO MyYyKOM BNEPel, paBHO
Hymo. Ilpu yMeHbIUEHHH YCKODSIOWIEro HANPSIAKEHHA NPAMAast TapMOHHKA TMOJSi BHXOZHT
H3 CHHXDOHH3Ma, RCTPeYHOE H3JyyeHHEe NYYKa Pe3KO BO3pacTaeT M pelleHHe, COOTBET-
CTByIOLllee BETBH 5. NPEBPAIAeTCH B DEUIeHHe, OTBeyalomee CTapTOBOMY PEXHUMY JaMIbl
o6pathoii Boaubl. Tlo3ToMy maHHBIR 3ddexT nonaBaeHHsT MaNO YCTOHYHB M B 3KCIEPHMEHTE
MOXeT HabJI0AaTbCs JIHUIL B HeGOJBIIOM JMAMA30HE YacTOT B OKPECTHOCTH TpaHHUH
MOJIOCH NPONyCKaHHS. '
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YIK 621.372.2

O KHHEMATHUKE COJIHTOHOB BOJIbIIOA AMNJHUTYL bl
B JIMHHUAX NEPEJAYH C BAPHKAINNIAMHU

C. B. Hecrepos, A. B. Iley

PacnpocTpanenne BOMH B 3J€KTPOMarHHTHOH JIHHHH nepelaud THHa (GHILTPA HH3KHX
YacTOT MOXHO ONHCaThb ypaBHeHHeM [!: 2]

* TlpuBcjleHHBIE pacCyKJeHHS CIPaBeJJHBEL CTPOro B OTCYTCTBHE JAHCCHNALHH.
B nporusnoM ciydae yacTb BXOAHOH MOLIHOCTH HJET HA MOKPHITHE JAHCCHNATHBHBIX MO-
TEPb,
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