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Jl\1, 

BaeneaHe 

Ba*HaH oco6eaaocTb MHKpoTpOHHoro cnoco6a ycKopeHHH aneKTpoaoa, 

npenno*eHHoro B.l1.BeKcnepoM B 1944 ronyl 1/, aaKmoqaeTCH B TOM, '!To 

'!SCTHUbl npH KB*llOM 0'!9p9llHOM yCKOpeHHH npHo6peT8JOT llOnonHHTenbHYJO 

KHH9TH'!9CKYJO 3HeprHJO nopHllK8 3HeprHH nOKOH, 3TO o6CTOHTenbCTBO OK83biB8-

eT cymeCTB9HH09 BnHHHH9 H8 ycnOBHH pa60Tbl OCHOBHOrO aneMeHT8 MHKpOTpO

H8 - ycKopHJOmero peaoHaTopa, pa6o'!aH aMnnHTyna CBt{ HanpH*eHHH Ha ycKo

psrJOmeM 3830pe KOTOpOrO MO*eT llOCTHrSTb 1 - 1,2 MB, 'ITO COOTB9TCTByeT 

Hanpsr*eHHOCTH aneKTpH'!eCKoro nonH nopsrnKa 500 + 600 KBicM, 

CoanaHHe peaoHaTopa, cnoco6Horo nnHTenbHoe apeMsr pa6oTaTb e cTonh 

Hanpsr*eHHOM pe*HMe, cTano eme 6onee SKTyanbHoli aalla'!eli nocne Toro, KaK 

HB onhJTe aKcnnyaTaUHH MHKpOTpoHa Ol1.fll1 Ha aHeprHJO 30 Mae 6hino noKaaa

HO, 'ITO npononmHTenbHOCTb UHKna HenpepblBHOli pa6oTbJ ycKopHTensr eceueno 

onpenenHeTCSI CpOKOM cnym6bJ pe30H8TOpa, T,e, BpeMeHeM, B T9'!9HH9 KOTOporo 

ynaeTcsr coxpaHHTb Heo6xollHMYJO nnsr ocymecTeneHHH npouecca ycKopeHHH 

aneKTPH'!eCKyJO !IpO'!HOCTb nocnenHero/2/. 

B aToll cesraH npHBOllHMbJe HHme naHHbJe, KacaJOmHecH enHHHHH pe*HMa 

pa60Tbl T9pMOK8TOll8/3/ H llBBneHHSI OCT8TO'!HOrO raaa H8 3neKTpH'!9CKyJO 

npo'!HOCTb H cpoK cnym6bJ peaoHaTopoe, MoryT npencTaBHTb onpeneneHHhJli 

HHTepec • 
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B coapeMennoM CHJibHOTO'IHOM sneKTpoHHOM ycKopHTene - MHKpoTpone 

pOIIb HHli<9KTopa HrpaeT TepMOKaTOn, H3I'OTOBJieHHhlil H3 reKCa6opHna JiaHTa

na ( La B 6 ) H IIOMemeHHbil! HerrocpencTBeHHO B IIOJIOCTb YCKOpSIJOW9I'O pe-

30HaTopa ( pnc. 1). PeaonaT'op, rrpennaanaqeHHbiii nnSI pa6oTbi ao aTopoM 

peli<HM9 yCKOpeHHSI/4/, rrpencTaBJISI9T C060i! UHJIHHilpH'19CKYIO IIOJIOCTb naa

MeTpOM 80 MM H BbiCOTOii 25 MM 1 OrpaHH'IeHHyJO MenHblM TOJICTOCT9HHblM 

KOpiiyCOM (6) H IIOMeweHHYJO B IIOCTOSIHH09 Benywee MarHHTHOe IIOJie ,. 2KS, 

B Koprryce HMeJOTCSI rrponeTHbie OKHa ( 7,8,9). KaTon ( 4) pacrronoll<eH s6JIH3H 

OCH pe3oHaTopa. l:fepe3 IIpSIMOYI'OJibHOe OKHO CBS13H (10) S IIOJIOCTH S036y>Kna-

IOTCSI 3JieKTpOMai'HHTHbie Kone6aHHSI THIIa Eo tO IIpH KOTOpbiX SeKTOp HaiipH-

>KeHHOCTH neo6xonHMoro nnH ycKopeHHSI sneKTpaqeCKoro CB4 rronSI, MaKcH

ManbHbil! S cpenHel! 'laCTH pe30HaTopa 1 HM99T aMIIJIHTyny IIOpSinKa 600 KSICM 

H HaiipasJieH snOJib OCH Y 

TpaeKTopHH sMHTTHposaHHbiX KaTonoM sneKTpoaos KaK rron soaneiicTsneM 

yrroMSIHyTbiX rronell, TaK H aa-aa paa6poca ¢aa SbineTa s rrpenenax 1800, o6-

paayroT WHpOKHJ! seep. nnwb He60JibWaH HX 'laCTb IIpOXonHT SCIIOMOraTeJib

HOe OKHO (7) H IIOCTyiiaeT S naJibHeiiwee MHOI'OKpaTHOe yCKopeHH9 1 COIIpO

SO>KnaroweeCSI rrponeTOM qepe3 OCHOSHbi9 OKHa ( 8 H 9) • 

npH IIQIIbiTKaX yseJIH'IHTb SbiXOnHoii TOK MHKpOTpOHa aa C'leT IIOSbiW9HHSI 

TOKa "SSMHCCHH 8STOpbl CTOJIKHYIIHCb C SISI19HH9M CHH>KeHHSI 3119KTpH'IeCKOJ! 

IIpO'IHOCTH S MOMeHTbl ysenH'I9HHSI TaKa TepMOKaTOna no 3Ha'leHHSI 1 IIpeSb!Wa

JOWero onpeneneHHYIO BeJIH'IHHy. 3TOMy CHHll<eHHIO 3119KTpH'19CKOil IIpO'IHOCTH 

scerna COIIYTCTSOSaJI IIOSb!W9HHbii! pacxon CBlJ MOUlHOCTH, IIOTpe6nSieMoil 

OT reHepaTopa 1 6e3 3aMeTHOI'O yseJIH'IeHHSI TOKa ycKopeHHbiX 3JI9KTpOHOS. 

CyWHOCTb SIBJieHHSI 6biJia o6'bSICHena cnenyromHM o6paaoM. nonasnSirowee 

60JibWHHCTBO 3MHTTHposaHHbiX KaTOJlOM 3JieKTpOHOS IIOCne IIepsoro IIOJiyo6o

pOTa (pH Co 1) SHyTpH peaoHaTopa He nonanaeT S OKHO ( 7) 1 a 6oM6ap.QHpy

eT sHyTpenaroro rrosepxHOCTb peaoHaTopa s Tex MeeT ax ( 5), r.ue cywecTsy

eT CHJibHoe CBlJ rrone. 3To HMeeT .usa cymecTsenHo OTpnuaTenbHbiX cne.u -

CTSHSI. nepsoe H3 HHX COCTOHT S TOM1 'ITO STOpH'IHbie Sbi6HTbl9 sneKTpOHbl 

crroco6cTBYJOT paasHTHJO s rronocTH peaoaaTopa Momnoro peaoHaHcHoro CB4 
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paapH.!l8 1 H8 KOTOpb!l! paCXO.QyeTCSI cymeCTSeHH8SI .QOJISI MOUlHOCTH. BTOpbiM 

CJie.QCTSHeM SIBJIHeTCSI JIOK8JibH09 HMIIyJibCHOe HarpeBaHHe BHyTpennel! IIOBepx

HOCTH pe30ii8TOpa S MeCT8X 6oM6ap.QHpOBKH ee sneKpOH8MH 0 S pe3yllbT8T9 

'19I'O 3.QeCb B03HHK8JOT .QOIIOJIHHTeJibHble Hell(eJiaTeJibHble TepMOKaTO.Qbl 1 C KOTO

pb!X sneKTpH'IecKoe CBlJ rrone BblpbisaeT Mnoro sneKTpoaos, 6ecrroneaao aarpy

ll<aJOUlHX pe30H8TOp H 0 B CSOJO O'lepe.Qb0 Sbl3b!BaJOUlHX ero norroJIHHT911bHbiil 

rreperpes. 

PeaynbTaTOM STHX IIpoueCCOB SIBJIHeTCH 3p03HSI Menno!! IIOB9pXHOCTH 

pe30H8TOpa. 3Ta 3p03HSI p83SHB8eTCH OCo6eHHO HHT9HCHSHO IIOCJie rrpeSbiUleHHSI 

OIIpeneneHHOI'O 3H8'19HHSI TOK8 SMHCCHH C KaTO.Q8 1 KOTOpOe IIpH .QJIHH9 SOIIHhl 

A "' 10 CM H UlHpHH9 6oM6apn!ipyeMOii sneKTpOHaMH IIOIIOCKH rrosepxHOCTH 

peaoHaTopa 1 .. 1,5 MM 1 CKB8li<HOCTH 104 H nnHTeJibHOCTH HMIIYJibC8 2 MKCeK 

COCTaSnSieT 8of5 8Milep S HMIIYJibC9e 0IIHC8HH8SI CHTySUHSI SIBJISIJ18Cb O.!lHOI! H3 

I'J18BHblX IlpH'IHH 1 orpaHH'IHBaJOUlHX IIpenenbHble TOKH yCKOp9HHblX B HSUleM 

MHKpOTpOHe sneKTpOHOBe 

8 CSSI3H C STHM 6biJI IIpennoll<eH YCKOpSIJOUlHI! peaonaTop/ 5/ 1 OTIIH'IaJO

UlHi!CSI TeM 1 'ITO snonb 6oM6apnapyeMoii IIOJIOCKH H8 BHyTpeaaeii IIOSepXHOCTH 

pe30H8TOp8 nponenaHa KaHSSKa ( 11) (pH c. 2) C WHpHHOI!, HeCKOJibKO 1Ip9Sbi

Ul8BUl9i! WHpHHY IIY'IK8 sneKTpOHOS ( • 2 MM), H rny6HHOil 1 cymecTBeHHO 

6onbwel!, 'leM wapnna. B aToM cny11ae 6ann.acTHbie sneKTPOHbi 6oM6apnapy

JOT nao K8H8BKH, rne CBlJ none rrpaKTH'IeCKH oTcyTcTsyeT, H o6a ynoMSI

nyTbie Bb!Ul9 H9li<9118T9JibHble SIBJieHHSI He MOryT HM9Tb MeCT8. CneJlyeT IIO.Q

'IepKHyTb, 'ITO I'90M9TpHS1 KaH8SKH rrpaKTH'19CKH He M9HSI9T pacnpeneneHHSI 

IIOJISI B pa6o'leil o6naCTH pe30H8TOpa. YKa38HHaSI KOHCTpyKUHSI pe30H8TOp8 

6biJ18 HCIIbiT8Ha. Ha pHC. 3 IIOK83!1H8 SHyTp9HHSISI IIOB9pXHOC'rb pe30H8TOp8 C 

K8H8SKOII1 .QJIHH8 KOTOpOI! Ha 4 MM M9HbW9 1 '19M STO neo6xonHMO. lJ~TKO 

BHnHOo 'ITO IIOCJie 1()() 'laCOB Herrpepb!SHOI! pa60Tbl nHO H Kp8SI KaH8BKH OKa-

38J1HCb 6ea 38M9THOI! 3p03HH 1 Torna KaK OCT8SWHi!CSI aeyrny6neHHblM y'laC

TOK 6oM68pllHpOBKH CHJibHO IIOCTpanan. Ha pH C. 4 sane a 6enbli! CJI9.!l IIY'IK8 

B K8H8SK9 1 nnHH8 KOTOpOI! OIITHM811bH8. Cnenbl 3p03HH ene 38M9THhle Ha 

nocne.naeM STane sKcnnyaTaUHH nawero MHKpoTpoaa see peaonaTophi 6hiJIH 

CH86li<9Hbl K8H8BKOI! HOMHH8JlbHO!t JlJIHHb!1 S pe3yJibTaTe '19I'O yCJIOBHH pa6o

Tbl cyweCTB9HHO o6ner'IHJIHCb1 a MaKCHMaJibHbiii TOK ycKopeHHbiX SJieKTpOHOB 
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llOCTHran peKOpi1HOI! 11n51 9TOrO Knacca MHKpOTpOHOB BenH'~HHbl 90 -f 100 Ma 

B HMnynbCe, Pe3ClH8TOpbl TaKOI! KOHCTpyKUHH cnoco6Hbl Hal1e)!{H0 pa6oTaTb 

npH B8KyyMe 0 B HeCKOflbKO pa3 Xyi1WeM, qeM 06bi'IHb!e, 

li 

Paaee oTMe'Ianocb/2/, 'ITO nony'IeHHBH B pe3ynbTaTe TpeHHpbBKH :;,neKT

pH'IeCKaH npo'IHOCTb pe3oHaTopa B npouecce pa6oThl ycKopHTeng He ocTaeTCH 

HeH3MeHHOil, noCKOnbKY HMeeT MeCTO CTapeHHe, CBH3aHHOe C 3arpH3HeHHeM 

BHyTpeHaeQ noBepXHOCTH pe30H8TOp8 KaK 3a C'IeT BKOn8'IHBaHHQ B CTeHKH 

qacTHU ocTaTO'IHoro ra3a, TaK H 38 C'IeT HanbmeHHH semecTsa KBTOI1a. B 

pe3ynbTaTe o6pa60TKH 11aHHblX0 nonyqeHHblX Ha npOTQ)!{eHHH HeCKOnbKHX 

Tb!CH'I qaCOB pa60Tbl yCKOpHTenH, HaM ynanOCb noCTpOHTb 11HarpaMMy, nOI1-

TBep)!{l1aiO!llYIO cnpaBel1nHBOCTb T8KOrO YTBep)!{11eHHQ, Ha pHC, 5 no OCH 

a6CUHCC OTnO)!{eHO 118BneHHe B KaMepe MHKpOTpOHa, 8 no OCH OpllHHa'T - BpeMQ 

aenpepbiBHoll pa6oTbi ycKopHTeng B qacax. Kpy*KH nonyqeHbi npH pa6oTe 

C pe30HaTopaMH, y KOTOpb!X .!.1HaMeTp KaTOI1a paBHHnCQ 3 MM, KpeCTHKH CO

OTBeTCTBYIOT pe30HaTOpaM C 11HaMeTpOM KaTOI1a 4 MM, 

nocKonbKY 11nH nonyqeaHH Ka)!{I10il Ha ToqeK Tpe6osanocb oT 30 110 

200 qacos HenpepbiBHOi! pa6oTbl MHKpoTpoaa, HaM ae y11anocb aa6paTb 110-

CTaTO'IHOi! CTaTHCTHKII, OI1HaKO 11a)!{e 113 npHBel1eHHblX 11aHHblX BHI1HO, 'ITO 

cpoK cny)!{6bi ysenH'II!BaeTcH np11 ynyqmeHI!H saKyyMa OT 30 qacos np11 

11asne~11111 7.10-6 Top 110 60 .. 70 qacos npH 11asneHHII 3,10-
6 

Top B cnyqae 

3-MHnni!MeTpOBbiX KaTOI10B H OT 70 qacoB npll 11aBneHIIH 7,Jo-6 TOp 110 

140 qaCOB np11 I1&BneHIIII lof 2,10-6 TOp B cnyqae KaTOI10B I1H8MeTpOM 4 MM, 

KpoMe Toro, p11c, 5 noKa3biBaeT, 'ITO ysenH'IeHHe 1111aMeTpa KaTol1a oT 3 

110 4 MM, COOTBeTCTByiO!llee 11ByKpaTHOMy CHH)!{aHHIO nnOTHOCTII 9MIICCIIII 0 

npHB011HT npH6nH31!TenbHO K 11ByKpaTHOMY yseni!'IaHIIIO cpoKa cny)!{6bl aa C'IeT 

COOTBeTCTBYIO!llero CHI!)!{eHHQ CKOpOCTH HanbineHIIH BemecTBa KaTOI1a Ha 

BHyTpeaal!e nosepxaocTII peaoaaTopa. 

Cne11yeT OTMeTHTb, 'ITO 110CTHrayTyiO 200-qacoByiO .l.lni!TenbHOCTb nep11-

011a aenpepbiBHOil pa6oTbi MIIKpoTpoaa J:a6opaTopHH aei!Tpoaaoll ojJHaHKII OHHH 

8BTOpbl He C'IHT8IOT npenenbHOi!, 
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PHc. 1. KoacTpyKUHH peaoaaTopa. 1,2,3 - op6HTbi peaoHaHCHbiX aneKTpoaos; 
4 - KaTon; 5 - y'laCTKH, 6oM6apllHpyeMble 6annacTHbiMH aneKTpoHaMH; 
8 - KOpnyc; 7,8,9 - nponeTHbl9 OKH8j 10 - OKHO CBSI3H • 

PHc. 2. HosaH KOHCTPYKUHH peaoaaTopa (11- KaaasKa). 
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Puc,, 5, LlnarpaMMa, HJlllJOCTpHpyJOuraSI BllHHHHe .oasneHHSI B KaMepe (Top) H 

llHaMeTpa K8TOil8 Ha CpOK Clly>K6bl pe30H8TOpa MHKpOTpOHS ( '18C), 

0 - KSTOil llHSMeTpOM 3 MM; )C - KSTOil llHSMeTpOM 4 MM o 
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