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BbiBOJJ HHTEHCHBHOTIO 3JIEKTPOHHOTO NYYKA
H3 YCKOPHTEJIbHOW KAMEPbBI CHJIbHOTOYHOTIO BETATPOHA
IJEKTPOCTATHYECKHUM CNNOCOBOM

B. A, MOCKAJIEB, B. B. HIAIUOB, A. M. CJIVIICKUH

B pa6ore [I] onucana cucTeMa BBIBOJAA 9/J1€KTPOHHOTO NydKa H3 CHJIb-
HOTOYHOTro GeTaTpOHA HMIYJbCHBIM OAHOOGOPOTHBIM MeTOLOM. [IpuMeHenne
3TOr0 MeTOJa NO3BOJHJIO NOJYYHTb OT GeTaTpoOHA HMINYJbCHBIH TOK BBIBE-
JeHHOro nyyka, aMILUIHTYJa KOTOPOTO B COTHH THICAY Da3 IpeBBHIIIaeT TOK
B HMITyJIbCe, NOJyYaeMblii OT 6€TaTPOHOB 10 cHX nop. [LIuTeJbHOCTL HMOYJib-
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Puc. 1. Cxema BbIBOJA 3NEKTPOHHOrO Nyuyka H3 YC-

KOpHTeJdbHOH Kamepbl: | — ycKopuTesabHas Kamepa;

2 — nnacTHHa, npeaHasHaueRHAd HAJAS  YBeJHYEHHSA

iwara OpOHTH; 3 — OTKJOHAIOWIAH NJaacTHHa; 4 —

TPaeKTOPHs BHIBELEHHOIO MYy4Ka; O -— paBHOBecHas

op6uta; 6 — paciuupennas opOuTa; 7 — HHXKEKTOp,
8 — uHpaekTOp

ca BBIBEIEHHOTO TOKa coctaBiasier 5—b6 Hcek. Takue KOpOTKne WMMyJ/abChl No-

JYYHJH TpIMeHeHHe B Pa3/HuHbIX 00/acTAX HAyKH M TeXHUKH. O1HAKO N7
pAfa Hcciel0BaHH#, 0cOOEHHO AJS HCC/ACA0BAHHA LEHCTBHA H3JIyUeHHs Ha
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pasjnuHble MaTepHalbl, TPe6OBAaIOCh YBEJHYHTH AMMTENbHOCTE HMIYAbC
BHIBEJIEHHOTO nyyka. TpeGoBaHue yBeJH4eHHS MJIHTENbHOCTH HMINYJbCA, Bbl-
BeJeHHOrO M3 CHJIBHOTOYHOTO GETATPOHA 3/IeKTPOHHOrO TOKA, GBUIO yHOBJE-
TBOPEHO B Pe3yJbTaTe OCYLUECTBJCHHS 3JeKTPOCTATHIECKOr0 cnoco6a BHIBO-
Ja NpH TIOMOWLH BEIBOAHOTO YCTPOHCTBA 0cO60H KOHCTPYKIHH. Hssecro [2],
yTo nJ151 ¢6pOCa Ha MHIUEHb 31EKTPOHOB, YCKOPEHHBIX B CHJIBHOTOYHOM Gera-
TpoHe 710 25 M38, ¢ NOMOUIbIO LEHTPANbHON OOMOTKH TpebyeTcs reHepaTop
TOKA, CPeJIHss MOUHOCTb KoToporo pasia 30 xeT. Ilpu aTom B pabouyeir 30HE
VCKOPHUTEJSl CO37aeTcsi BO3MYIaloliee MAarHHTHOE TI0Je, SHeprus KOTOpOro
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Puc. 2. CxeMa relieparopa, MHTAIOUIEr0 PACHIHPHTENbHYIO OOMOTKY

pasua 360 1xoyasm. PajnaibHas cKOpOCTb ABHIKEHHS OPOUTHI [3] npucme-
IEHHH 3JeKTPOHHOTO MyuyKa Ha MHIUEeHb B paioHe Pacno/OKeHH:A HHpIeKTO-
pa cocrasnsier Bcero 2,9-10% cm/cex, a mar OpOMTH — €AUHHIBI MHKDOM.
3HayuTeNbHOE YBeJHUeHHe BO3MYMIAlOUlero MAarHUTHOroO mnoJsis MPHBOAMT
'K BECbMa MaJIOMy yBeJIHYEHHIO miara opGHTHL.
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Puc. 3. Cxema resepaTopa, MHTAIOLIEr0 BBIBOAHOE YCTPOHCTBO

Jns peulenuss npoGJeMbl BHIBOAA 3/JE€KTPOHOB M3 CHJILHOTOYHOro Gera-
TpOHAa 3JEKTPOCTATHYECKHM CHOCO60M HYXKHO OBUIO HalTH TakoH €nocod
no/BeeH sl MydKa K IUeJH OTK/IOHSIOLIEr0 KOHJIencaTopa, 4TtoObl yKe Ha pa-
AHycaX, MeHbIIHX FPAHHLbI PACHOJOXEeHHs HHOIEKTOpa, IIAr 3/eKTPOHHOH
opOHTH TIPH ee paciuHperuy Obl1 MHOTO 60JbIle OTCEKAIoUIeH MIACTHHBL KOH-
neHcaTopa. DTo TpeGoBanHe BHITEKAaeT M3 TOTO, YTO KOHJEHCATOp HeoGXOMH-
MO YCTAHABJAHBATb Ha pajHyce, HECKOJbKO MeHbLIeM paguyca pazMellenns
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HH(JIEKTOpA, TAK KaK B NPOTHBHOM cJydae Bechb My4YOK, MpexJe yeM IONacTb
B KOH/IeHCaTOp, YHaaeT Ha HH(]IeKTOp.

ABTopamu Obljia TpeAsOKeHa KOHCTPYKLHS KOHAEHCAaTopa ¢ YAJHNEH-
HOU OTKJIOHAKOLIEeH MIJAaCTHHON.

B [4] nokasaHo, 4yTO eCAH B NpoliecCe CHMMETPHYHOTO pPaCUIMpeHHs.
paBHOBeCHOH OpOUTBHI C NOMOLIbIO LEHTPa/JbHOH OOMOTKH Ha ONpeleJeHHOM
a3UMYTaJbHOM YuacTKe B paloueil 06/1aCTH YCKOPHTENbHOH KaMepbl cO34aTh

BO3MYllaollee 3JeKTpUUYeCKoe TfoJe
E, T0O Ha 3TOM ydacTKe MOXKHO I0JY-
YHTh CHJAbHOE pajaHajbHOe OTKJOHe-
HHe YaCTHII.

Mccnenyemeiit  GetaTpoH HMeeT
LEeHTPaJbHVIO CMeulalyilo O00MOTKY
W TOTOBLI TeHepaTop TOKa AJfA ee
nutanuss [2]. [Tostomy npeacrasns-
eTC BO3MOXKHBIM HCIOJb30BaTbh AJA
pacmupeHus opOHTBl KOMOHHAUHIO H3
CyLIeCTBYIOLIEH CXeMbl CMEILIeHHs H
A3MMYTaJbHOH TJIACTHHBI, HA KOTO- .
pylo B onpejedeHHbIlI MOMEHT IOCJe
BKJIIOUEHHS  1eHTPaJbHOH OOMOTKH
MOJAaeTCsl MMIYJbC TOJOKHUTEJbHOH
noasgpHoctH. M3 pacuera, nposeneH-
Horo B [4], BHAHO, UTO NMpPHU TaKOM
KOMOHHHPOBAHHOM MeTO/e pacuiHpe-
HHS OPOHTBHL MOXKHO JOCTHYb TAKOTO
mara OpOHTLI, KOTOPLIH I03BOJISET

. IDUMEHATb B KayeCTBe BBHIBOJHOIC
YCTPOHCTBA KOHAEHCATOP.

Tak, Hanpumep, HCMOJb3yA M5
pacmypeHHss OpOHTH CYLIECTBYIOLLYIO
LEeHTpaJbHyl0 0OMOTKY M MoAaBas Ha
NJ1aCTHHY JJIHHOH 50 ca uMIyabCHOE
HanpskeHue . amnautygod 100 «s,
war opOuThl IpH BXOJe B KOHJEHCa-

top pasen 0,17 mm. DdbeKTHBHOCTD BHIBOLA 3JEKTPOHOB 1 0e3 yyera No-
TePb BHYTPH KOHICHCATOPA W NPH TOJUIHHE OTCeKAaIoUleH MJaCTHHBI, paBHOH
0,1 mm, 6yaer cocTaBasite okoso 40% [4].

Pacuer u mocTpoenne TpaeKTOPHI 3/J1€KTPOHOB IpPH BHIBOE 3JeKTPOCTA-
THYECKHM CHOCOOOM I03BOJIHJH BHIOPATb ONTHMAJAbHYI0 KOHCTPYKLUHIO BHI-
BOZHOIO YCTPOHCTBA M MeCTO ero pa3MelleHus B YCKOPUTENbHOH Kamepe.

Hamu npeaJsioxkeHa KOHCTPYKLUHS KOHLEHCATOPA, OTIHYAKOLLAACS OT IpH-
MeHsIeMbIX [0 CHX MOp. DTO BHI3BAHO TeM, UTO C UEJbI0 YBeJHUEHHs Mara
opOUTHI B HecaeyeMoM OeTaTpoHe HCNO/Ab3yeTCH MOINEPEUHOe 3/1eKTPOCTaTll-
yeckoe noJse. [lnactuna 2, Ha KOTOpPYIO NMojaercs HMMHOYJAbC MOJOKHUTEIbHOI
NOJNSAPHOCTH, M3TOTOBJIEHA KaK OAHO leJioe ¢ OTKJAOHAKWIEH IJ1acTHIOH KOH-
aencatopa (puc. 1) (B manpHeiIneM H3J0KEHHH — OTKJAOHAOIAs MJIACTHHA) .

Takum o0pa3oM, yCTpPOMCTBO, NpeiHas3HaueHHOe AJd yBeJHYeHHs 1iara
OopGUTHI NPH ee PACHIMPEHUH, H BbIBOJHOE YCTPOHCTBO 0ObeIHHEHBl B OAIY
KOHCTPYKLHIO.

OrtxJoHSIIOLAS [IACTHHA W OCHOBHASI YacTh OTCEKAMOWIEH H3TOTOBJEHBI
U3 HEMATrHUTHOH HepxaBewIueid crtanm Toamuuoi 1,2 mm- BxonHoii kolen
OTCeKalollel JIaCTHHB H3TOTOBJIEH U3 TaHTAJ0BOH (obry ToJuHCcH 100 Mk
Kperiendne BbIBOZHOTO YCTPOHCTBA CKOHCTPYHPOBAHO TaK, 4TO HMEETCH BO3-
MOXHOCTb PajiHa/JbHOrO NepeMelleHHsT KOHJeHCAaTopa KaK ¢ BXO/AHOH, TaK H ¢

-

Puc. 4. ®ororpadus ceve-
HUSl BLIBELEHHOr0 NyuKa
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BLIXOJHOH cTOpOHBI Ge3 HapylleHHs BakKyyMa B Kamepe. BHIXOAHOH KoHel
KOHJ/IEHCATOPA OTCTOHT 1O a3HMYTY OT BBLIBOAHOrO okHa Ha 30—35 rpanycos.

[TpunuunuanbHple CX€Mbl TeHepaToPOB, NpeiHa3HAYEHHBIX JJs MHTa-
HHSl DACLIHPHTEJBHOH OOMOTKM H BBIBOAHOTO yCTPOHCTBA, TpHBeJeHbl Ha
puc. 2 1 3, a ux napamerpsl —B Ta6/. 1 1 2. B Taba. 2 fipusefieHbl TaKkxKe
napaMeTpbl BBIBOAHOTO YCTPOHCTBA H BbIBEJEHHOTO MYyuKa.

TaGauuma !

MapameTpbl CHCTEMBI NPEABAPHTEILHOr0 PACHIHPEHHs OPONTHI [2]

Yueno BUTKOB AMnautyna AMnauryaHoe | BeanunHa em-
HEHTPaNLHON { HANDSOKeH. Ha | SHaueHHe TOKA | KOCTH B pa3- Mugyxrustocts | [UHTEALHOCTS HMNYABCA
obmotkn W, | obmotke Upy, B 06MOTKE  |DARHOM KOHTY- | oMoty L, o# |TOKA B OGMOTKE <, MKCEK
sum. K8 Iy, a pe C, ux
10 5 2000 ‘ 50 l 360.10~9 280

Tabauuwa 2

NapameTpsl BHIBOLHOTO YCTPORCTBA, CXEMbl €70 MHTAHHA H BBIBEAEHHOTO MyYKa

MTapamerTph OGo3nauenue BeauuiHa

IlAHHa KOHjEHCATOpA, CM y 60
JnHpa OTKJACHAIOUIEH TMAACTHHBI, CAH { 110
PaccTosiHie MEeXY FJacTHHAMH KOHAeHCaTopa, CM d 1,0
BricoTta maacTHE KOHAeHCATOpa, CM z 4,0

© AMNANTYAA HANP@KEHHS Ha OTKAOHALIIeHd maac-

THHE, K8 U, 100
JayuTenpHOCTh HMUYJBCA TOKA HAa OTKJAOHSIOLIEH

NnacTHHe, MKCEK Tn 3.0
JHeprusi BblBeJeHHbIX 3JE€KTPOHOB, Mas e 25
UHCI0 BLIBEIEHHLIX JEKTPOHOB B UMII YJbCe n 8.1010
JAuTenpHOCTD HMNOYJAbCA H3NYUEHHS, MKCCK Ty 1.0
CpelHuii TOK MyuKd, MKQ i3cp 0,64
Tok myuka B HMIYabCe, Ha Isp 12,8
I"opn3onraabHEIR pa3Mep myuka, ¢u AR, 3,5
BeprukaspHelil pasMep Myuka, cu AZ, 1,5
PacxoxuMocTh myuka, zpad 1 12—14°
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