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B nocne~Hee apeMs xono~H~e KaTo~~ WHpoKo acnonL-

3YIOTCB B I)H3HKe nna3M~ H YCKOpHTenLHOB TeXHHKe ~ns 

nony'IeHHs CHnLHOTO'IH~x ny'IKOB 6~cTp~x 3neKTPOHOB. Hc­

cne~oaaHHIO MexaHH3Ma pa6oT~ xono~H~x KaTo~oB nocas­

~eHM TPY~M MHorax na6opaTopaii H KonneKTHBOB. O~HaKo 
H3- 3a MHOroo6pa3HS pa60'IHX pe)KHMOB XOnO~H~X Ka TO~OB, 

reHepapyromax MOIUHMe nyqKH 3neKTPOHOB, MHorae oco6eH­

HOCTH pa60Thl BaKyyMHhlX ~HO~OB ~0 CHX nop OCTaiOTCS 

Manoaccne~oaaHHMMH. B ~aHHOB pa6oTe accne~yroTcs 3Hep-

reTH'Ie CKHe napaMeTphl 3neKTpOHOB, 3MHTTHpOBaHHhlX C 

KaTO~a CO B3phlBHOB 3MHCCHeii, H H3MepseTCB CKOpOCTL 

KOMMyTa:U:HH BaKyyMHOrO npoMe)KyTKa KaTo~·aHO~. H3y'Ie· 

HHe 3THX xapaKTepHCTHK 6MnO B~3BaHO nOHCKOM B03MO)K· 

HOCTH HCnOnL30BaHHS XOnO~OrO KaTO~a B Ka'IeCTBe HCTO'I· 

HHKa 3neKTpOHOB ~ns CHnLHOTO'IHOrO YCKOpHTens 

CHJIYH,ll; /l/ *. 
H3BeCTHM ~sa ocHOBHMX pe)KHMa pa6oTM xono~HMX 

KaTO~OB: pe)KHM aBT03MHCCHH H pe)KHM B3phlBHOB 3MHCCHH 

KaTo~HMX l)aKenoa. Pe)KHM aBT03MHCCHH peanH3yeTcs npa 

l)opMHpOBaHHH y KaTO~HOB noaepXHOCTH 3neKTpH'IeCKHX no­

neB, CHH)KaiO~HX noTeH:U:HanLHhlB noaepXHOCTHhlB 6apLep 

H o6ecne'IHBaiO~HX BhlXO~ 3neKTpOHOB B3 MeTanna. 

IIpH yBenH'IeHHH nnOTHOCTH TOKa, OT6HpaeMOrO C KaTo~a, 
npOCTpaHCTBeHHMB 3aps~ 3neKTpOHOB 3KpaHHpyeT none y 

KaTO~a, yMeHLWaS er·o HanpS)KeHHOCTL H orpaHH'IHBaS 3MHC· 

CHIO. B 3TOM cnyqae nnoTHOCTL TOKa nnocKoro aaKyyMHOro 

~Ho~a onpe~enseTcs qepe 3 npano)KeHHoe K Ka To~y Hanps)Ke­

HBe U k H Me)K3neKTpO~HOe pacCTOSHHe d nocpe~CTBOM 
ypaaHeHHB llaiinL~a- JleHrMropa I 3aKoH "'3/2 "/: 
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* Pa6oTa BMnonHeHa B 1971 ro~y. 
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3,iJ;eCb f O • ,IJ;H3Jiei<TpH'IeCI<aJI nOCTOJIHHaJI, e , m • 3apJI,Il; 
H Macca 3Jiei<Tpoua. 

II~H nepexo,IJ;e I< ocTpuiiuoMy aBT03MHTTepy npuuuMa· 
eTCJI 21 , 'ITO c)ai<TOp d B nepBOM npH6JIIDI(eHHH paBeH pa,ll;Hy· 
Cy OCTPHJI rk H 'ITO 3MHCCHJI OCTPHRHOI'O aBTOI<aTO,IJ;a npo· 
HCXO,IJ;HT C nJIOIQa,IJ;H-r~n03TOMY a6COJnOTHWe 3Ha'leHHJI TOI<OB 
O,IJ;HOI'O OCTpHJI B pe)I(HMe aBT03MHCCHH onpe,IJ;enJIIOTCJI Bbl· 
pa)l(eHHeM I = j • d 2 • B pa6oTe All ypaaueuue qa:iiJI&,IJ;a­
JI3HI'M10pa o6;6IQaeTCJI ,IJ;JIJI peJIJITHBHCTCI<HX OCTpHRHbiX 
I<aTO,IJ;OB: 

I=~ v 2e U312 [ 1- .1_ eUk ] 
9 m k 28 ~ 

I= 2( cUk 
0 ( ,IJ;JIJI 

(,iJ;JIJI eUk«mc
2

) /2/ 

2 
eUk»mc ) /3/ 

Bcne,IJ;CTBHe I<OMneucHpYJOIQero BnHJIHHJI npocTpaucTaeu­
uoro 3apJI,IJ;a pa6oTa aBT03MHCCHOHHOI'O OCTpHHHOI'O ,IJ;HO,IJ;a 
B pe)I(HMe orpaHH'IeHHJI TOI<a npOCTpaHCTBeHHbiM 3apJI,Il;OM 
OTnH'IaeTCJI XOpomeH CTa6HnbHOCTbiO. 

B pa6oTax 14- 71 noi<a3auo, 'ITO npu no,~J;aqe ua ocTpui­
uwi I<aTO,IJ; MOIQHWX HMnyn&COB BbiCOI<OI'O HanpJI)I(eHHJI C 
I<OpOTI<HMH c)pOHTaMH xapai<Tep 3MHCCHH pe3I<O MeHJieTCJI. 
Mui<poueo,IJ;uopo,IJ;uocTH ua noaepxuocTH I<aTo,IJ;a 3Ha'IHTen&uo 
YCHnHBaiOT uanpJI)I(eHHOCTb 3Jiei<TpH'IeCI<OI'O nOJIJI H nJIOT· 
HOCTb TOI<a C OT,IJ;enbHbiX MHI<POBbiCTynoB npeawmaeT Benu· 
'IHHY 109 A. cM-2 , 'ITO npHBO,IJ;HT I< B3pwaoo6pa3HOMY 
HCnapeHHIO MHI<pOBbiCTynoB H o6pa30BaHHIO Ha noBepXHOCTH 
I<aTO,IJ;a nJia3MeHHbiX CI'YCTI<OB C nJIOTHOCTbiO 'laCTHU: 10 IS • 

10 I 7 CM -I .fina3MeHHWe CI'YCTI<H nOJIY'IHnH Ha3BaHHe J<a· 
TO,IJ;uwx c)ai<enoa /Kef>/. C noaepxuocTH Kef>, pacmupJIJOIQeicJI 
CO CI<OpOCTbiO V o=2 • 10 6 CM.CeK -I, OT6HpaeTCJI 3Jiei<TpOH· 
HbiH TOI<. fipH 3TOM TOI<OnpOXO)I(,IJ;eHHe B ,IJ;HO,IJ;e onpe,ll;eJIJieTCJI 
MO,ZJ;Hc)Hu;HpOBaHHbiM 3ai<OHOM_..3/2 ",ll;JIJI C6nH)I(aiOIQHXCJI 3Jiei<T • 
po,IJ;OB B 3aBHCHMOCTH oT apeMeuu t cne,IJ;yiOIQHM o6pa3oMI7 I: 

-6 312 2 
I( t) = 2 ,33 • 10 u k ( t) TT • y • k ( y) . I 4/ 

v0 t 
3,1J;ec& Y"" "'d'"-=Y"" 

4 

, k ( y) > 1 - nonpaai<a, y'IHTWBaJOIQaJI 

,IJ;eiCTBHe nOJIJI B CJiyqae orpaHH'IeHHOi 3MHCCHOHHOH noaepx • 
HOCTH. 

Hccne,IJ;OBaHHJI, awnonueuHble B pa6oTax 18 •9( noi<a3a· 
nH, 'ITO B npou;ecce pa3BHTHJI Bai<YYMHOI'O npo60JI H3 OCTpHJI 
c)opMupyeTcJI nnoTHaJI CTPYJI 3Jiei<Tpouoa. Konnei<THauwe 
B3aHMO,IJ;eHCTBHJI 3Jiei<TpOHOB C I<aTO,IJ;HOH nna3MOi npHBO,IJ;JIT 
I< YCI<OpeHHIO HOHOB nna3Mhl B pa3nH'IHbiX CTa,IJ;HJIX npo60JI. 
B pa6oTe 181 B npou:ecce H3y'leHHJI yci<opeuuJI uouoa I<aTo,IJ;· 
uoro MaTepuana H3MepeHHwe ci<opocTH uapacTaHHJI Toi<a 
cocTaBHnH 3 + 4 • 10 II A • ceK -I , 'ITo, no MHeHHIO aaTo· 
poa, o6'bJICHJieTcJI auoMan&uo 6wcTpwM pacmupeuueM nna3-
Mbl. Ou:euoquaJI aenuquua ci<opocTH 3ai<opa'IHBaHHJI npoMe­
)J(YTI<a nna3MOH npH 3TOM COCTaBHJia 6onee 10 7 CM. CeK -I. 

3KcnepuMeH•aAbHO.R yc•aHoe~ra 

IIpHHu;Hnuan&uaJI cxeMa 3I<cnepuMeuTan&uoi ycTauoBI<H 
npHBe,IJ;eua ua puc. 1. YcTaHOBI<a cocToJina H3 reuepaTopa 
HMnyJibCHOI'O BbiCOI<OI'O uanpJI)I(eHHJI H Bai<yyMHOH I<aMepw 
c I<aTO,IJ;HbiM H aHO,IJ;HbiM Y3JiaMH. reuepaTop HMnyJibCHbiX 
uanpJI)J(eHHi co6pau no cxeMe YMHO)I(eHHJI Api<a,IJ;&eaa- Mapi<­
ca H3 I<OH,IJ;eucaTopoa HMH 100-0,1 I C 0 = 10-7 <1>/, I<o· 
Topwe 3apJI)J(anHCb qepe3 3apJI,IJ;uwe conpoTHBneHHJI R3 = 
= 30 0 "0 M, R0= 1 "0 M ,IJ;O uanpJI)I(eHHJI 60- 80 KB. 3anyci< reue­
paTopa npOH3BO,IJ;HJICJI npH nOMOiu;H ynpaBJIJieMOI'O pa3p.JI,IJ;HHI<a 
TpuraTpouuoro THna PI , ycTauoaneuuoro B nepaoi cTyneuu. 
Pa3pJI,IJ;HHI< nO,IJ;)I(HrancJI OTpHu;aTenbHbiM HMnynbCOM OT TH· 
paTpoua TrH1- 325/16. Me)I(I<aci<a,IJ;uwe pa3pJI,iJ;HHI<H P2 , P

3 
, 

I?t, OTI<PWToro ucnonueHHJI pacnonaranuc& Tai<HM o6pa3oM, 
'ITO B npou:ecce cpa6aTwBaHHJI nocne,IJ;oBaTen&uo no,IJ;caequ­
aanu ,ll;pyr ,IJ;pyra. ,ll;nJI coi<paiQeHHJI apeMeuu cpa6aTwaauuJI 
pa3pJI,ZJ;HHI<H BTOpOH H TpeTbeH CTyneuei P2 , P3 HMenH 
no,IJ;)I(HraiOiu;He 3Jiei<Tpo,IJ;w, ua I<oTopwe qepe3 orpaHH'IHBaJO· 
lu;He conpoTHBneHHJI R rrno,IJ;aaancJI HMnyn&c pa3HOCTH noTeu­
u:uanoa, B03HHI<al01u;HH ua pa3pJI,iJ;HOM conpoTHBneuuu npe,IJ;w· 
,IJ;YIQeH CTyneHH. C u;en&IO yMeHbWeHHJI ,IJ;nHTeJibHOCTH c)pOHTa 
HMnyn&ca ua BWXO,IJ;e reuepaTopa no,IJ;I<mo'lancJI o6ocTpJIIOID:HH 
pa3pJI,IJ;HHI< P5 , pa6oTaJOIQHii B aTMocc)epe a3oTa no,IJ; ,IJ;aane­
HHeM 10 a•M. ,lJ;JIJI orpaHH'IeHHJI ,IJ;nHTeJibHOCTH HMnyn&ca 
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HaDp.&>KeHB.& ~0 30-20 HCeK BCDO.Jih30Ba.JIC.& myHTBPYIO~ii 

pa3p.&~BK P6 , BKJDO'IeHHwii napaJIJiem.so sarpy3Ke. HwnynLc 

HaDp.&>KeHBJI Ha BWXO~e resepaTopa ICOHTpOJJBpOBaJJCJI aKTBB­

HWM ~eJJBTeJJeM R8 /Rn = 10 3 . IIpBBH~YKTBBHOCTBpa3pJI~­
Horo KOHTYpa'L - 3.10-6 Tu B conpoTBBJJeHBB sarpy3KB 

~= 200 OM ~TeJJLHOCTL c)posTa swxo~oro BMnynLca sa­

npJI>KeHBJI cocTaBJJJIJJa oiCono 30 HceK I puc.2 - pa3sepTKa 

50 HCeK/CM/ • 

PBC. 2 

C UeJJLIO yMeHLWeHBJI OCTaTO'IHOrO HaDpJI>KeHBJI Ha KaTO~e 

DOCJJe cpa6aTb1BaHBJI myHTBPYIOIUero pa3pJI~HBICa p6 B UeDL 

pa3pJI~oro KOHTypa BKJDO'IeHo racJIIUee conpoTBBJJeHBe Rr. 
BaKyyMHaJI ICaMepa 1 B3 Hep>KaBeiOIUeii CTaJJB BMeJJa 

ra6apBTbl: cp =400 MM B £ = 400 MM. KaTO~HWR y3eJJ npe~­
CTaBJJJIJJ co6oii ICaTO~ 2, BBe~eHHWR BHYTPL ICaMepw 'lepe3 

npoxo~soii B30JJJITOP B3 oprcTeKna. B Ka'leCTBe KaTo~a 

B 31CCDepBMeHTaX BCDOJJL30BaJJBCL BOJJLc)paMOBWe OCTpBJI 

C pa~yCOM 3aiCpyrneHBJI ... 0,05 MM B yrJJOM 3aOCTpeHBJI 

8° . Ha paCCTOJIHBB 0,5-5 CM OT ICaTo~a ycTaHaBJJBBaJJCJI 

aBO~ 3 - CeTKa B3 Hep>KaBeiOIUeii CTaJJB C IC03c)c)BUBeHTOM 

7 



npo3pa.'IHOCTB 0,6. 3a aHO.AOM 6wn pacnono)l(eH KonneKTOp 

4 • ~BnBH,!J;p ~apa.,!J;eJI ,,J;BaMeTpOM 5 CM. 

llpB noMODVI HaTeKaTenJI 5 ,,J;aaneuBe a KaMepe ycTauaa­

nuaanoch a npe,!J;enax oT 1 .AO 5 ·10-6 ..w..wp•.c•. YcTauoaKa 

OTKa'IHBanaCh napOMaCHJIHLIM HaCOCOM 6e3 BLIMOpa)I(BBaHBJI 

napoa. 

CBrHan TOKa 3neKTpouoa, npome.lUDBx 3a ceT'IaTwii aHo.A 

(I k ),perBCTpBpOBanCJI npB nOMOOVI ManOBH.AYKTBBHLIX myHTOB 

Rnr0,1-1,0 O..w. llonuwii TOK KaTo.Aa On )B3MepJincJI npB noMo­

DVI noJica PoroacKoro 6. 
H3MepeHBe 3HepreTB'IecKoro cneKTpa 3neKTpouoa 3MBc­

CBB KaTO,,J;BLIX tllaKeHOB npOB3BO,,J;BHOCb C nOMOmbiO 3HeKTpo­

CTaTB'IeCKOrO aHanB3aTopa I03a· PO)I(aHCKOrO, KOTOpLIB npB· 

CTLIKOBLIBanCJI K KaMepe 1 CO CTOpOHLI aHO,,J;a. 83 aHanB3a 

ypaBHeHBB ,,J;BB)I(eHBJI 3HeKTpOHOB B none ~nBH,!J;pB'IeCKOrO 

KOH.AeHcaTopa auanu3aTopa /lO/ BB.AHO, 'ITO pa3pemaroma• 

cnoco6uoCTb auanu3aTopa onpe.AenJieTcJI reoMeTpB'IeCKBMB 

pa3MepaMB BXO,,J;HLIX ,,J;BatllparM B OTKHOHJIIOOVIX nnaCTBH. 

CucTeMa BXO.ABLIX .ABatllparM no3aonJina nponycKaTb a aua­

nB3aTop numb ue3Ha'IHTenbHYIO qacTb ny'IKa I -100 ..wA/, 
TaK 'ITO BCKa)l(eHBeM nonJI KOH,,J;eHCaTopa npOCTpaHCTBeHHLIM 

3apJI,!J;OM ny'IKa B ero BnBJIHBeM ua nono)l(eHBe tlloKyca 

MO)I(HO 6wno npeue6pe'lb. llpB 3TOM pa3pemaroma• cnoco6-

HOCTb aHanB3aTopa no 3HeprBB COCTaBBna 6~. B pe)I(BMe 

HeyCTOB'IBBOrO TOKOOT6opa B ,,J;BO,,J;e 3apJI,!J; KOHneKTOpa 

aHanB3aTopa B3MepJIHCJI 3HeKTpOCTaTB'IeCKBM BOHhTMeTpOM 

3a 200 BMnYHhCOB. 

llpB onpe,!J;eneHBB cneKTpa BCnOHh30BanBCh Cpe,!J;HBe 

3Ha'leHHJI 3a O,,J;BH BMnynbC. AHanB3aTOp Ha OCHOBe ~BnBH,,J;· 

pB'IeCKOrO KOH,,J;eHCaTopa OTnB'IanCJI xopomeii tlloKyCBpOBKOB 

'laCTB~, Ha,,J;e)I(HOCThiO OcymeCTBneHBJI aKCBaHbHOB CBMMeT­

pBB nonJI B npOCTOTOB KOHCTpy~BB. 

Pe3yA~>•a•~>• 3Kcnepu..weH•oe 

Bon~»TaMnepuwe xapaKTepBCTBKB BaKYYMHoro .ABO.Aa 

npB pa3nB'IHLIX ,,J;aaneHBJIX npBBe.AeHw ua puc. 3 B 4. Ha 

puc. 3 noKa3aHo noae,,J;eHBe TOKOB In B I k a 3aBBCBMOCTB 

OT uanpJI)I(eHBJI npB ,,J;aaneHBB a KaMepe 10-5 ..w..w p•. c•. 
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B p&CCTOgBBB X&TOA-&BOA 1 CM. 3aperBCTpBpOB&B 60nhWOB 

pa36poc 3B&'IeBBA Toxos In B I knpB 4laxcaposaBBo:a.t 3B&'Ie­

BBB B&DpJUKeBBg B& AHOAe, 'ITO rOBOpBT 0 HeyCTOR'IBBOCTB 

pe>KBM& TOXOOT6opa C rpaJDOJ;W Dn&3MW K~. C yBenB'IeHBeM 

H&npg)l(eBBg BenB'IBB& &6COJDOTHOrO pa36poca B03p&CT&eT. 

Ha puc. 4 npBBeAeH:w 3&BBCBMOCTB I k OT aanp~eHB• 
aa npo:a.te)l(yTxe npa B3:a.teHeHBB A&Bneaa• B xawepe npa 

r 11=70 HCeK. C ysenB'IeBBeM A&BneHBg OT 10-5 AO 10-l MM 

p•. c•. TOX B npo:a.te)l(yTxe B03pacTaeT 6onee 'le:a.t B ABa pa3a, 

'ITO 06'1ogCHgeTcg, BHABMO, yCBneHBeM ponB BOBHOrO 4loaa, 

XOMDeHCBpyHXqero 06'heMHWB 3&pgA DY'IX& B CHB)I(~~ero 

TeM C&MWM orp&HB'IeHBg TOKODpOXO)I(AeHBg B AHOAe. 

llpB B3MeHeBBB AnHTenhHOCTB BepmBHW BMDYnhC& H&­

npg)l(eBBg OT 20 AO 150 HCeK npOBCXOABnO C~eCTBeHHOe 
ysena'leBBe Kax nonaoro, TaK B KonnexTopaoro Toxos, AO­

CTBraiO~x CBOBX :a.taKCBM&nhHWX 3Ha'leHBR, yX&3aHHWX H& 

puc. 3. MaKCBMYM Toxa npB 3TOM c:a.te~c• B cTopoay 

6on&WBX Bpe:a.teH B COOTBeTCTBOBan 3&ABe:a.ty 4lPOHTy B:a.tnynh­

Ca Hanpg)l(eHBg. llpB B3MeHeHBB :a.te)l(3neXTPOAHOrO paCCTOg­

BBJI K&TOA-aHOA B npeAenax 1-5 CM DOnBWR TOX OCTaBanCJI 

Dp&KTB'IeCXH HeB3MeBHWM, a TOK KOnneKTOpa HeCKOnhKO 

naA&n BCneACTBBe y:a.teHhWeBBJI AOnB 3neKTPOHOB, DaA~~X 

Ha KOnneKTOp, B3- 3a yrnOBOR paCXOAHMOCTB DY'IKa B BaKy­

y:a.te. 

Do CBHXpOHHO CHJIT:WM OC.UBnnorpa:a.t:a.taM TOK& B HanpJI­

)I(eBBJI onpeAenJinBC& CKOpOCT& HapacTaHBg TOKa B npo:a.te)l(yT­

Ke B BpeMJI KOMMYT&.uBB. BpeMJI KOMMyTa.UBH onpeAenJinOCh 

DO B03pacTaBBIO TOKa AO 3Ha'leHBii, CODpOBO)I(Aae:a.tWX pe3-

XHM CDaAOM HanpJI)I(eHBJI Ha npoMe)l(yTKe, orpaHB'IeHHWX 

TOnhKO CODpOTBBneHBeM reHepaTopa. TBDB'IHWe CBHXpOHHWe 

oc~nnorpau:a.tw TOKa B aanp~eHBJI npBBeAeHw aa puc. 5, 
rAe CKOpOCT& pa3BepTKB pasHa 50 HCeK/CM. llpB AnHHe 

npoMe)l(yTKa aHOA-KaTOA d =;'2 CM H Ha'lan&HOM AaBneHBB 

P=lQ- 5 MM P•· c•. BpeMJI KOMMyTa-UBB t k COCTaBBnO 

375 HCeK. 

CKopocT& KOMMyTa.UBB, onpeAenJieMaJI KaK v k = _2_ 
tk 

cocTaBnJina npB 3TOM 5,3 · 106 
CM•CeK-

1
• Oc.uannorpa:a.t:a.ta 

TOKa HeCKOn&KO CMe~eHa BO BpeMeHB, 'ITO yKa3WBaeT Ha 

HanB'IBe 3aDa3~BaHBJI DOJIBneBBJI 3aMeTHOrO TOKa BDpo-

II 



PBC. 5 

12 

I 
I 
~ 

Me>KyTJCe DpB npBllO>KeHBB aanpJDKeHBJI. 3aTeM B Te'leHBe 
50 HC€K TOJC pe3JCO B03paCTaeT B DO ,nOCTB>KeHBB onpe,nenea­
HOB BenB'IBHLI BLIXO~T Ha nnaTO. IlpB ,nanLHeimeM ysenB­
'IeHBB ,nnBTellLHOCTB BMDYllLCa HanpJI>KeHBJI aa6mo,naiOTCJI 
pe 3JCBe sw6pocw TOJCa, npeBLIIUaiO~e 3Ha'leaae TOJCa aa 

nnaTo B 1,5-2 pa3a/npa 3TOM aanpJI>Keaae aa .nao.ne aecJConL­
JCO na.naeT/, B nocne.nYJO~e cpwsw TOJCa. 3aTeM aacTynaeT 
BaJCYYMHLii npo6oi B aanpJI>Keaae aa npoMe>KyTJCe na.naeT 
npaJCTB'IeCJCH .no aynJI. 

B HaWBX YCllOBBJIX nnOTHOCTL DOTOJCa MOUUIOCTB, nepeao­
CBMOB DY'fJCOM 3neJCTpoaos aa aao.n 6wna .nocTaTO'IHa ,nnJI 
acnapeHBJI a.ncop6aposaHHwx aao.no~ ra30B B MaTepaana 
aao,na/11 /. 06pa3yKKQaJicJI npa 3TOM y nosepxaocTB aao.na 
nna3Ma aao,naoro cllaJCena I A4>/ pacnpocTpaaJinacL B cTopoay 
JCaTo,na. Cne.nosaTenLao, saJCyyMawi .nao.n B aameM cnyqae 
BMen 3cWleJCTHBHLIB Me>K3lleJCTpO,nHLIB npoMe>KyTOJC, yMeHLWa­
KKQBBCJI 3a C'leT BCTpe'laoro .nsB>KeHBJI JCaTo,naoro B aao,naoro 
cllaJCenos. Tor.na speMJI JCOMMyTanaa ,non>Kao onpe,nenJITLCJI 

d t = 
k VO +VA 

/5/ 

r,11e VA - CICOpOCTL ,nBB>KeHBJI aao,naoro «baJCena. IlpBHBMaJI 
v0 = 2 •106 

CM • C€K -1, HaXO,nBM VA::;: 3,3 •106 CM ·C€K - 1 • 

CnexTpw 3Heprai 3neJCTpoaos ny'IJCa, <)opMapyeMoro 
B BaJCYYMHOM ,nBO,ne, 6LinB B3MepeHLI B WBpOICOM ,naana30He 
B3MeaeHHi aanpJI>KeHHJI aa JCaTo,ne /75-200 KB/ B .nnaTenL­
HOCTB BMnynLca OT 10 .no ISO HceK aa sepWBae BMnynLca. 

H3MepeHBJI noJCa3anB, 'ITO npa Tpaneu:ea,nanLaoi <)opMe 
HMnynLca aanpJI>KeHBJI <)opMa 3HepreTB'IeCJCoro cneJCTpa 
3neJCTpoaos ae JIBnJieTcJI a.neanLaoi. Ilonynmpaaa cneJCTpa 
JCOne6neTCJI OT 15 ,no 25~ B 3aBBCBMOCTB OT ycnOBBi 3JCC­
nepHMeHTa. TanB'IHwe cneJCTpw 3Heprai ny'IJCa npase.neaw 
aa puc. 6. Puc. 6a ,neMoHCTpapyeT cneJCTP 3Heprai npa 
Uk=78 KB, I rr= 200 A, r w = 50 HCeK. Ha puc. 66noJCa3aao 
B3MeHeHBe CDeJCTpa DpB yBenB'IeHBB TOJCa B DY'IJCe B ysenB­
'IeHBH ,nnBTenLHOCTB BMnynLca TOJCa aa sepnmae. KpasaJI 1 
cooTBeTcTsyeT Uk=l35 KB, In -::.200 250 A, rw = 30 HCeK 

/Tpane:u;ea.nanLHLIB BMDYllLC/. KpBBaJI 2 COOTBeTCTByeT 
4r=l35 KB, I rr ::::3507400 A, rw = 10 HCeK /TpeyronLawi 
BMnynLc/. YsenB'IeHBe nonBoro TOJCa npa aeB3MeaaoM aa-

13 



I.D 

~8 

0,6 

a/ 0.+ 

0,2 

1,0 60 80 100 120 E (OB) 

(0 I I A I A I I 

0.11 I I /~ill I I 

6/ 0.61 I I .' ! I \ I I 

O.'t~ ¥1 I\:,\ I I 

0.2 1 I" ..t I 1 \\ I I 

70 90 110 130 l!iO E (o&) 

Puc. 6 

14 

UpJI>KeHHH Ha KaTO,Ae ,AOCTHraJIOCJ. 3a C'leT YMeHJ.WeHHJI ra­
CJI~ero conpoTHBJieHHJI oT 12 .z.o 4 OM npu O.AHOBpe:weuuoii 
no,IJ;cTpoiixe 3apJI,AHOro uanpJI>KeHBJI reuepaTopa. WHpHHa 
CUeiCTpa UpH 3TOM HeCICOnJ.KO yBenB'IHBaeTCJI, a MaiCCHMYM 
c:we~aeTcJI B o6nacT:& 6onee HB3KHX 3Hepruii. 

llpH HCCne,AOBaHHH 3HepreTH'IeCKHX xapaiCTepHCTHIC UY'IICa 
6wnu o6uapy>Keuw 3neKTPQHW c 3ueprueii, npeBWWaJOIQeii 
npuno>KeHHoe uanpB>KeHBe B 1,5-2 pa3a. llocxon:&xy HHTeu­
CHBHOCTJ. UOTOKa CBepx6WCTpWX /aHOMaJIJ.HWX/ 3neKTpOHOB 
oxa3anac:& ropa3.AO :weu:&we noToxa nyqxa 3nexTpouos o6wq­
uwx, c.z.ena TJ. ,AeTan~.uwii auanu3 B03MO>KHWX npH'IHH no Bane­
HHJI BWCOK03HepreTH'IeCICHX 3neKTpOHOB He y.u;anOCJ.. 0,IJ;HaiCO 
MO>KHO npe.u;nonaraTJ., 'ITO B pe>KHMe HeyCTOH'IHBOrO TOICO­
OT6opa, conposo>K,Aae:wo:w ycxopeuue:w uouos :weTanna xa­
To.u;a, B03MO>KHO CTOXaCTH'IeCKOe YCKOpeHHe He3Ha'IHTen:&HOH 
'laCTH 3neKTpOHOB UyqiCa BOnBaMH n3HrMIDpOBCKOH Typ6y­
neHTHOCTH ;1 2/ B03HHICaiDIQHMH UpH UpOXO>K,AeHHH 3neiCTpOH-

' uoro nyqKa qepe3 nna3:wy KaTo.u;uoro cllaxena, .u;o 3Ha'IHTen:&-
·uwx 3Hepruii. BwcoKo3uepreTH'IHwe 3nexTpouw 6wnu o6-
uapy>Keuw Tai()Ke H B .u;pyrux 3Kcnepu:weuTan:&uwx pa6o­
Tax1131. 

TaKHM o6pa3oM, auanu3 pe3yn:&TaTOB 3KCnepu:weuToB 
noKa3wsaeT, 'ITO cllop:wuposauue 3neKTpouuoro nyqxa H3 
nna3MW KaTo,IJ;Horo cllaxena HOCHT B neno:w ueTpHBHan:&uwii 
xapaxTep, a 3HepreTH'IeCKHe xapaKTepHCTHKH 3nexTpou­
uoro nyqKa saKyyMHoro ocTpHiiuoro .u;uo.u;a onpe.u;enJIIDTCJI 
ue Ton:&Ko napa:weTpa:wu reuepaTopa u:wnyn:&cos swcoKoro 
HaUpJI>KeHHJI, HO H cllH3H'IeCICHMH nponeccaMH, UpOHCXO,!J;JIIQHMH 
npu oT6ope TOKa c nosepxuocTH nna3MW KaTo.u;uoro cllaKena 
H npoxo>K,AeHHH nyqKa 11epe3 npo:we>KyToK. 

B 3axnmqea.t~~:: asTopw swpa>KaiDT npH3HaTen:&uocT:& 
8.B.0COCOBY 3a aiCTHBHYID UOMOIQJ. B pa6oTe. 
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PyxonHCb nocTynHna B H3AaTeJILCKHii oTAeJI 
7 aBrycTa 1974 ro,l\a. 

Y CJIOBJUI 06MeHa 
IlpenpHHTbl H coo6meHHJI OHJIH paccblJiaiOTC.II6ecnnaTHO, Ha ocHoBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpH.IIM, 

6H6JIHOTeKaM, HaylfHblM rpynnaM H OT,lleJibHblM ylfeHblM 6oJiee 50 CTpaH. 

Mhl O)KH)laeM, 'ITO nonylfaTe·nH H3JlaHHii OHJIH 6YJlYT caMH npo.IIB· 

Jl.I!Tb HHHUHa THBY B 6ecnna THOH nOChiJIKe ny6JIHKaUHH B .LJ:y6Hy. B nop.ll,llKe 

06MeHa npHHHMaiOTC.II HaylfHhle KHHrH, )KypHaJibl, npenpHHThl H HHOrO 

BH.lla ny6nHKaUHH no TeMaTHKe OHJIH. 

E,llHHCTBeHHblH BHJl ny6JIHKaUHH,KOTOphlii HaM npHChiJiaTb He CJie)ly• 

eT,-JTO penpHHTLI /OTTHCKH CTaTeii, y)Ke ony6JIHKOBaHHblX B HaylfHblX 
)KypHanax/. 

B P.I!Jle CJiylfaeB Mbl CaMH o6pamaeMC.II K nonyqa TeJI.IIM HaiiiHX H3)la • 

HHH C npOCb60ii 6ecnna THO npHCJia Tb HaM KaKHe • JIH60 KHHrH HJIH 

BblnHCaTb JlJI.II HaiiieH 6H6JIHOTeKH HaylfHhle )KypHaJibl, H3)laiOlllHeC.II B HX 
CTpaHax. 

OT~eJibHWe 3anpoc~ 

H3)laTeJibCKHH OT)leJI e)KerO)lHO BhlnOJIH.IIeT OKOJIO 3 000 OT)leJibHblX 

JanpocoB Ha BblCblJIKY npenpHHTOB H coo6meHHii OHJIH. B TaKHX Ja­

npocax cne)lyeT o6.113aTeJILHO yKa3blBaTL HH.lleKc JarrpaiiiHBaeMoro 
H3)laHH.II. 

A~peca 

IIHCbMa ITO BCeM BonpoCaM 06MeHa ny6JIHKaUH.IIMH, a TaK)Ke 3anpo· 

CLI Ha OTJleJILHLie H3JlaHH.II cne)lyeT HanpaBJI.IITL no a)lpecy: 

101000 MocKaa, 
FAaGHblii no'lmaMm, n/JI 79. 
H3oameAbcKuii omoeA 
06'beOuHeHHozo UHcmumyma 
JIOepHbiX UCCAe006QHUU. 

A)lpec )lJIJI IIOCbiJIKH BCeX rry6JIHKaUHH B nOp.ll)lKe 06MeHa, a TaK)Ke 

JlJIJI 6ecnJiaTHOH no)lnHCKH Ha HaylfHLie )KypHaJILI: 

101000 MOCK(JQ, 
FAaGHblii no'lmaMm, n/JI 79. 
llay'IHo-mexHU'IecKaJI 6u6AuomeKa 
06'beOUHeHH020 UHC/IIUIIIyma 
JIOepHbiX UCCAe006QHUU. 


