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BBE,[IEHHE 

B pa6oTa/ 1•V noKaaaHa nepcneKTHBHOCTb npHMeHeHHR AHOAOB 
C nnaaMeHH~MH KaTOAaMH Ha OCHOBe CKOnb3R~ero pa3PRAa. B 3THX 
AHOAaX KaTOAH~A yaen COCTOHT H3 ABYX KOaKCHanbHWX 3neKTPOAOB, 
MemAY KOTOpbiMH no nosepXHOCTH AH3neKTpHKa B ycnOBHRX BaKyyMa 
$OpMHpyeTCR CKOnb3R~HA pa3pRA, npeACTaBnR~~HA co6oA KaTOAHY~ 
nnaaMy. B Ka4eCTBe AH3neKTPHKa o6w4HO Hcnonbay~T oprcTeKno, 
paAHO$ap$op, KepaMHKy. YcTpoAcTBO AnR $opMHposaHHR cHnbHOT04HbiX 
3neKTPOHHWX ny4KOB pa6oTaeT cneAy~~HM o6paaoM. CHa4ana oT reHe
paTopa HMnynbcHoro HanpRmeHHR Ha KaTOAH~A yaen nocTynaeT HM
nynbc HanpRmeHHR AnR $OpMHpOBaHHR KaTOAHOA nna3Mbl. 3aTeM C He
KOTOpoA aaAepmKoA BO BpeMeHH Ha AHOA OT APYroro reHepaTopa HM
nynbCHOrO HanpRmeHHR nOCTynaeT HMnynbC YCKOpR~~ero HanpRmeHHR, 
H C rpaHH4~ nnaaMeHHOA nosepXHOCTH nOA.·AeACTBHeM 3neKTpH4eCKO
ro nonR npOHCXOAHT TOKOOT60p 3neKTpOHOB. 0AHaKO npH BCeX RBH~X 
npeHMy~eCTBaX TaKHX AHOAOB npeABapHTenbHOe $OpMHpOBaHHe KaTOA
HOA nna3MW ycnomHReT HX KOHCTpyK4H~ H CXeMy nHTaHHR no cpasHe
HH~ C AHOAaMH CO B3p~BHOA 3MHCCHeA/~. 

B AaHHOA pa6oTe onHcaH pemHM pa6oT~ AHOAa c nnaaMeHHWM K~

TOAOM Ha OCHOBe CKOnb3R~ero pa3pRAa no nosepXHOCTH AH3neKTpHKa 
6ea AOnonHHTenbHoro reHepaTopa aamHraHHR nnaaMw aa c4eT eMKOcT
H~x CBR3eA KaTOAHOrO H aHOAHOrO yanoB, a TaKme npHBOARTCR pe
aynbTaTW ero 3KcnepHMeHTanbHoro HCcneAOBaHHR. 

1. CXEMA ,[1110.[\A 

Ha pHC.1 CXeMaTH4HO noKaaaH HCCneAyeM~A AHOA, npHBeAeHa TaK
me ero ynpo~eHHaR 3KBHBaneHTHaR cxeMa, KOTopaR npeACTaBnReT co-
6oA ABa nocneAOBaTenbHO COeAHHeHHbiX KOHAeHCaTopa C 1 H C 2 . 1-13 
CXeM~ BHAHO, 4TO OHH o6paay~T eMKOCTH~A AenHTenb H~npRmeHHR. 
neps~A KOHAeHCaTOp C1 o6paaoBaH 4HnHHAPH4eCKHM 3neKTPOAOM /3/ 
H CTeHKOA 4HnHHAPH4eCKOA BaKyyMHOA KaMep~ /4/ C BaKyyMHWM aa
nOnHeHHeM, BTOpoA KOHAeHCaTOp C2- 4HnHHAPH4eCKHM 3neKTPOAOM 
/3/ H KaTOAH~M 3neKTPOAOM /1/ C AH3neKTpH4eCKHM aanonHeHHeM 
/npOXOAHOA BWCOKOBOnbTH~A H30nRTOp /2//. npH noAa4e Ha AHOA HM
nynbca HanpRmeHHR OHO pacnpeAenReTCR Ha 3THX ABYX KOHAeHCaTopax. 
AMnnHTYAa HMnynbca HanpRmeHHR Uc 2 Ha KOHAeHcaTope C2 onpeAenR-
eTCR no Q:JopMyne /4/, ,... . ~· _ ·~ 
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Ug .ln r1 /_:_g_ 
U "' - I 

C2 Elnr2/rl+lnrlr0 
/1/ 

rge U - HanpHmeH~e Ha g~oge; E - A~3neKTp~4ecKaH npoH~4aeMOCTb 
g 

npOXOgHoro BWCOKOBOnbTHOrO ~30nHTOpa /2/; r0 - pag~yc KaTOAHOro 
3neKTpoga /1/; r 1 - pag~yc 4~.n~HAP~4ecKoro 3.neKTpoga /3/; r 2 -
pag~yc 4~.n~HAP~4eCKOi1 BaKyyMHOi1 KaMepw /4/. ' 

np~ 3TOM c.noR OK~C~ 6ap~H /5/ ~MeeT TO.nll\~HY h.<<A I .A- gn~Ha 
4~.n~HAP~4eCKoro 3.neKTpoga /3//, a 4~.n~HAP~4eCK~i1 3neKTPOA /3/ 
BWnO.nHeH TOHK~M. 

AHa.n~3 (jlopMy.nbl I 1 I noKa3biBaeT, 4TO np~ ~cno.nb30BaH~~ ~3o.nHTo
pos c A~3.neKTp~4ecKoi1 npoH~4aeMoCTbiO f- 2+6 /no.n~3T~.neH, E .. 2; 
OprCTeK.nO, f "' 3, 6; Kanpa.nOH, f "' 4/ g.nH no/iy4eH~H Ha C2 HanpHme
H~H K~.noso.nbTHoro g~ana3oHa Heo6xog~Mo r0 , r 1 ~ r 2 Bbl6~paTb 

s npegenax r1/r 0 "" 5+10, r2 /r 1 .. 10+20 np~ Ug = 100.;.300 KB, 

Puc. I . CxeMa p;uop;a: I - KaTop;HbiH 
~ :3JI6KTpop;; 2 - rrpoxop;HOH BbiCOKO

BOJihTHbiH H30JIHT0p; 3 - IJ;HJIHHp;pH
~eCKHH :3JI6KTpop;; 4 - ~HJIHHp;pH~e

CKaH BaKYYMHaH ·Ka.Mepa; 5 - CJIOH 
OKHCH 6apHH; 6 - aHOp;. 

C1 
:::C C2 
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Puc.2. 3aBHCHMOCTH HarrpHmeHHH 
Ha KOHp;6HCaTOpe C2 OT pap;uyca 
IJ;HJIHHp;pu~ecKoro :3JieKTpop;a r 1 
rrpu r0 = I MM, r 2/ r 1 = 20, f = 3, 6, 
U g = 200 KB /KpHBaH I I H rro
poroBoro HarrpRmeHHH s~uraHHH 
p;u¢¢ysHoro CKOJib3Hll\ero paspHp;a 
ITO ITOBepXHOCTH CJIOH OKHCH 6a
pHH U OT pap;uyca IJ;HJIHHp;pH~e
CKOro :3JieKTpop;a r 1 rrpu r0 = I 
H f = 3,6 /KpHBaH 2/. 

2 

MM~ 0 - -- ..• 
10 

\ I 4~ 

; 

Ha P~C-~ np~segeHW 3aB~C~MOCT~ HanpHmeH~R Ha BTOpOM KOHgeHca
TOpe Uc 2= U OT pagV!yca 4~.nVIHgp~4ecKoro 3neKTpo.r:,a r 1 /Kp11BaH 1/ 
~ noporoeoro HanpHmeH~H,aaml1raH~H g11QJQJY3Horo CKO.nb3Hll\ero paapR
ga•no noeepXHOCTI1 gl13.neKTpi1Ka, noKpWTOrO C.nOeM OK11CVI 6ao~R, OT 
r1 np11 r0 = 1 MM, f"'3,6 /oprcTeK.no/, r 2/r 1=20 /KP~BaH 2/. 
TO.nll\~Ha C.nOH OKVICI1 6ap~H COCTaBnHeT - 0,5 MM. ,ll.nH QJOpMI1po
SaHVIR pa3pHp;a np11 yKa3aHHbiX f O , r2 /·r l , U 11 f 3Ha4eH~R 

r1 11 U Bb1611pa10TCH 113 o6.naCTI1 Memgy KP11BWMI1 1 ~ 2, Hl1me T04KVI 
11X nepeCe4eHI1H, TO eCTb He06XOgi1MO BblnO.nHI1Tb yc.nOBVI8 

Uc2 ~ U nop. /2/ 

rge Unop~noporoeoe HanpHmeH~e aam11raH11R paapHga. 
B pa6on! 5/ 6b1.no noKa3aHo, 4TO g.nH (jlopMI1poeaHI1H gVIQJQJY3Horo 

CKOJlb3Hll\ero pa3pHga B B03gyxe np11 aTMOC(jlepHOM gaB.n8H1111 Heo6xo
gi1MO C03gaHV18 4eHTpOB 3MI1CCI1VI C Ma.noA pa60TOA BWXOga B B~ge 
M~KpOHeOp;HOpOgHOCTeA. np11.nepexoge B o6.naCTb gas.neHVIi1 OCTaT04-
HOrO ra3a P- 10-5 Top 3TOT cnoco6 coagaHI1R g11QJQJY3Horo CKO.nbaH-
1!\ero paapHga, KaK noKa3wsaiOT on11caHHWe s p;aHHOA pa6oTe 3Kcnepi1-
M~HTw, TaKme 11MeeT MeCTO. 

Ha c(jlopMV1poeaHHor6 cKo.nb3Hll\ero pa3pRga, npegcTae.nRIOll\ero co6oA 
KaTOAHYIO n.na3My, 3Jl8KTp~48CK~M noneM npOI13BOgVITCR TOKOOT6op 
3Jl8KTpOHOB. 

2. 3KCnEPHMEHTAnbHAR YCTAHOBKA 

3Kcnep~M8HTbl no QJOpMV1pOBaHI110 3Jl8KTpOHHWX ny4KOB npOBOA11JlVICb 
Ha A~Oge, CXeMaTI14HO J.t306pameHHOM Ha p11c. 1 ..._ ,ll110g 3ani1TbiBa.ncH OT 
reHepaTopa 11Mny.nbCHOrO HanpHmeHVIH /fHH/, VICnOJlb30Ba.nVICb gBa T11na 
reHepaTopa: 

1/ npoMww.neHHwA reHepaTop VIMny.nbcHoro HanpRmeH~H ApKagbe
ea-MapKca /fHH-50n/; 

2/ reHepaTop 11Mny'.nbCHOrO HanpRm8HI1H C COBM8ll\8HHbiMI1 8MKOCTHWM 
~ ~HgyKT~BHWM HaKon~TeJlHM~ 3Heprl111. 

B o6o11x reHepaTopax (jlopM11poea.n11cb 11Mny.nbCW HanpHmeHI1H oTpl1u9-
Te.nbHoA no.nRpHOCTI1 c MaKC11Ma.nbHoA aMn.nVITygoA ~300 KB. B fHH-500 
g.n~T8JlbHOCTb VIMny.nbCa HanpRm8HVIR np11 cpegHeM VIMnegaHce g110ga 
-250 OM COCTaBJlRJla T - 2 MKC no OCHOBaHI110, a BO BTOpOM reHepaTo
pe T -500 HC. 

Ha p11c.3 np~eegeHa ynpoll\eHHaR 3.neKTpl14ecKaR cxeMa reHepaTopa 
C COBMell\eHHbiM~ eMKOCTHbiM 11 VIHAYKT11BHbiM HaKOni1TeJ1RMI1 3Hepri1VI C 
Harpy3KOA - AVIOgOM (D). EMKOCTHWA HaKon~Te.nb /C/ npegcTaB.nReT 
co6oA KOHgeHCaTOp /eMKOCTbiO 8 MKQJ/, 3apRmaeMwA 4epe3 3apRgHOe 
conpoT~s.neHI1e R go HanpRmeHI1R 20 KB /MaKC~Ma.nbHaR 3Hepri1R 
1600 Am/. noc.ne noga4~ aanycKaiOll\ero VIMny.nbca Ha soagywHbiA pa3-
pRgH~K Tp~raTpOHHOrO T11na KOHgeHCaTOp C paapRmaeTCR Ha KaTyWKy 
~HgyKT11BHOCTI1 L = 5 MKfH. B MOMeHT gOCTVImeHVIR AJlR eapwBaiOll\ero 
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PHc.3. CxeMa reHepaTopa HMrrynnc
Horo HarrpmKeHHH C COBMel!1eHHblMH 
eMKOCTHb~ H HHAYKTHBHbW HaKOITH
TenHMH 3HeprHH. 

npepbiBaTenfl /Bn/ KpVIH14eCKOrO pa3p.RAHOro TOKa B 4enV1 C-L npOVIC
XOAVIT pa3pWB, Ha VIHAYKTVIBHOCTM "L nORBnfleTCfl MMnynbC HanpRmeHVIfl 
aMnnVITYAO~, / 6/: 

U .. -L· _QL 
dt ' /3/ 

rge L - VIHAYKTVIBHOCTb KaTyWKVI; di 

dt 
- CKOpOCTb npepwBaHVIfl TO-

Ka s 4enV1 C-L 
B Ka4eCTBe B3DbiBatOl!lero npepbrBaTenR Bbr6paH npepbrsaTenb Ha 

OCHOBe B3pWBatOll1VIX~fl npOBOn04eK no peKOMeHgal\VIHM/ 6/.npepwBaTenb 
npegcTaenHeT co6oA 20 napannenbHO coegVIHeHHWX Memgy ABYMH 3neKT
pogaMVI MeAHbiX nposono4eK AVIaMeTpoM 0, 08 MM. nocne Ka>Kgoro cpa-
6aTwsaHVIH reHepaTopa npepwsaTenb aaMeHHncH. 

AnR VI3MepeHVIH 3neKTpOHHoro TOKa npVIMeHHnVICb VIHTerpV1pytOll1VIe 
1 1 noHca PoroscKoro VI l\VInVIHAP <l>apageH c nocTOHHHoA speMeHVI - 2 He : 

PacnpegeneHMe nnoTHOCTVI TOKa no nonepe4HOMy ce4eHMIO onpegenHnOCb 
no OCL\VInnorpaMMaM C 9 KOnneKTOpOB CeKL\VIOHVIpOBaHHOrO l\VInVIHgpa <!>a
pageR, nepeg KOTOpWMVI YCTaHaBnVIBanCH KOnnVIMaTop C COOCHWMVI OT
BepCTVIHMVI AVI~eTpOM 0,5; 1; 2; 3 MM/B~HanpHmeHMe Ha AMOge V13Me
PHnOCb npVI noMOll1VI BbiCOKOOMHoro genVITenR HanpHmeHVIH. AnH onpege
neHMH 3HepreTVI4eCKoro cneKTpa ny4Ka 3neKTpOHOB McnonbaosancH 
cneKTpOMeTp C 4aCTV14HWM nornOl!1eHMeM 3neKTpOHOBjg~ -S 

AasneHMe ocTaT04Horo raaa s AVIOAe cocTasnHno P -10 Top. 
0TKa4Ka npOV13BOAVInacb napoMacnHHWM arperaToM BA-0,5 c swMopamVI
BaHVIeM napes Macna. 

KOHCTpyKTVIBHO AVIOA BWnOnHeH Vl3 l\VInVIHAPV14eCKOA BaKyyMHO~ KaMe
pw /MaTepVIan -· HepmaBetOll1aH CTanb 12X18H9T/, KaTOAHOro VI aHOAHOro 
yanos. KaTOAHbl~ ysen cocTOVIT Vl3 KaTogHoro 3neKTpoga I 1 - Ha 
pV1c.1/, swcoKosonbTHoro npoxogHoro VI30nHTopa M3 oprcTeKna (E·3~) 
/2/, l\VInVIHAPM4eCKoro 3neKTpoga /3/ Vl3 HepmasetOl!1eA CTanM 12X18H9T 
TOnll1VIHOA 1 MM VI CnOR OKVICVI 6apVIH TOnll1VIHOA 0,5 MM /5/. Cno~ OKVI
CVI_6apMR HaHOCVITCH Ha nosepXHOCTb oprcTeKna C KOMn03VIl\VIOHHO~ 
CBfl3KO~ B BVIAe CVInMKaTHOrO Kne~. AHOAHW~ yaen COCTOVIT V13 aHog
HOrO <!>naHL\a, Ha KOTOpOM ycTaHaBnMBaeTCfl TpaHCMVICCVIOHHW~ aHOg. 
AHOAOM flBnfleTCH MeTannV14eCKaH CeTKa Vl3 HepmaeetOl!1e~ CTanVI C K03<!>
<!>Ml\VIeHTOM ·n~oapa4HOCTVI K- 0,7. OcHOBHwe reoMeTpV14eCKMe paaMepw 
AVIOAa VIMetOT cnegytOl!1VIe 3Ha4eHVI.R: r O = 1 MM; r l = 1 0 MM i r 2 = 

200 MM. AnVIHa l\MnVIHAPVI4ecKoro 3nekTpoga /3/ pasHa 10 MM. 

4 
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3. PE3YJlbTATbl 3KCnEPf.1MEHTOB 

Ha PVIC. 4a, 6 npVIBeg'eHI!I TVIni-14Hble OCL\VInnorpaMMbl TOKa ny4Ka 
3neKTpOHOB /BepXHVIA VIMnynbc/ 1-1 HanpHmeHVIfl Ha AVIOge /HVImHM~ 
VIMnynbC/ npVI 3a3ope Memgy aHO,QOM M KaTOAOM 1 CM VI nnOl!1aAVI Ka
TOA8 ·g = 1 CM 2 • 

PHc.4. Oc~HnnorpaMMbJ TOKa rry~Ka sneKTPOHOB /BepxHHH HM
nynbc/ H HarrpH~eHHH Ha AHOge /H~HHH HMITYITbC/ rrpH ITHTa
HHH ero nrn-soo I a/ H reHepaTopoM HMrryJibCHOro HanpH~emm 
C COBMel!1eHHbW eMKOCTHb!M H HHAYK'fHBHbW HaKOIIHTenHMH 
3HeprHH /5/. qaCTOTa KOne5aHHH KanH5pOBO~HOH CHHYCOHgbl 
50 Mr~. AMrrnHTyga HMrrynnca HarrpH~eHHH -300 KB, TOKa1 
a/- I KA;· 5/-1,2 KA. 

B p~3ynbTaTe o6pa60TKVI OCL\1-innorpaMM TOKa VI HanpHmeHVIfl Ha AVIO
ge nOCTpOeHW BOJlbT-aMnepHble xapaKTepVICTVIKVI /BAX/ AVIOga /pVIC. 5/. 
AnR AVIOAa c KaTogoM Ha ocHose AM<I><I>Y3Horo cKonb3HlJlero paapHga 
BAX npegcTaaneHa sepxHeA Kpi-!BoA, a HVImHHR KpMBaH - AilR AVIOAa 
C KaTOAOM Ha OCHOB~ VICKpOBOrO CKOJlb3Hl!1ero pa3pHga, Allfl nony4eHVIfl 
KOTOporo He06XO,QVIMO, 4T06bl HanpHmeHVIe Ha KOHgeHcaTope C2 6blnO 
MeHbWe noporosoro HanpRmeHVIH aamVIraHMR AM<I><I>Y3Horo cKOJlb3Hll1ero 
paapR,Qa.· nocnegHee AOCTVIraeTCfl ysenM4eHMeM pagVIyCa l\VIIlVIHAPVI4e
CKOro 3neKTpO,Qa AO r l = 15 MM. 113 cpaeHeHI-!fl ABYX KpVIBbiX BVIAHO, 
4TO B cny4ae <!>OpMVIpOBaHVIfl KaTOAHO~ nna3Mbl B BVIAe AVI<!>CiJY3HOro 
CKOJlb3Hl!1ero pa3pHga TOKOOT60p 3JleKTpOHOB 6onbwe, 4eM B CJly4ae 
KaTOAHO~ nna3Mbl B BVIAe 1-!CKpOBOro CKOnb3Hl!1ero pa3pHga. 3TO MOmHO 
06bHCHHTb ysenM4eHMeM nnOll1a,QI-1 nnaaMeHHO~ 3MHTTHPYIOl!1eA nosepXHO
CTH. 

11Mne,QaHC ,QVIOAa nOg,QepmHBaeTCH KBa3HnOCTOHHHWM B Te4eHVIe 1/2 
AI11-1TenbHOCTH HMnyJlbCa /CM. OCUHJlnorpaMMW HMnynbCOB TOKa VI HanpH
meHVIfl, npegcTasneHH't.re Ha PVIC. Ita, 6/. 

Ha pHc.6 npHBegeH 3HepreTM4eCKVIA cneKTp ny4Ka 3JleKTpOHOB, 
H3MepeHHbiA Ha paCCTOHHVIH 2 CM OT aHO,Qa. npi-1 3TOM AVIOA aanHTbiBan
Cfl OT reHepaTopa HMnynbCHOro HanpHmeHHfl C COBMel!1eHHWMI-1 eMKOCTHWM 
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PHc.S. BonbT-aMrrepHaH xapaKTepH- PHc.6. 3HepreTHqecKHH cneKTp 
CTHKa gHOga: 0 - gHOg C KaTogOM sneKTpOHHOrO rryqKa. 
Ha OCHOBe gH¢¢ysHoro CKOnb3H~ero 
paspaga; • - gHog c KaTogoM Ha 
OCHOBe HCKpOBOrO CKOnb3H~ero 
paspHga. 

~ ~HAYKT~BH~M HaKon~TenHM~ 3Hepr~~. 8 cny4ae npHMeHeH~H rHH-500 
rwcTorpaMMHOe pacnpeAeneH~e 3HepreT~4eCK~X cneKTpos ~sMeHHeTCH 
B Ha4anbHOH CTaA~~ sa C4eT nOHBneH~H AOnOnH~TenbH~X 3neKTpOHOB 
Ha saAHeM ~poHTe ~Mnynbca HanpHmeH~H. 

HccneAOBaH~H M~KpocTpyKTYPbl 3neKTpOHHoro ny4Ka sen~cb no oc-
-~~nnorpaMMaM TaKa c KonneKTopos ceK~~OH~posaHHoro ~~n~HAPa $a
paAeH. Oc~HnnorpaMMbl TOKOB C KonneKTOpOB HMe~T $OpMy HMnynbca, ' 
nOA06Hy~ ~opMe HMnynbca TOKa c noHca PoroscKoro, ycTaHosneHHoro 
nepeA CeK~HOHHPOBaHH~M ~HnHHAPOM ~apaAeH C KonnHMaTOpOM. ~nyKTya

~HH aMn~HTYA~ TOKa OT ~Mnynbca K HMnynbCy COCTaBnH~T -30% Ha 
MaCwTa6HOM'YPOBHe 0,5 MM. np~ ysenH4eHH~ A~aMeTpa KOnn~MHpy~~HX 
OTBepCTHH.~nyKTya~HH TOKa yMeHbWa~TCH AO 20%. 3TH ~H~Pbl yKa3~sa
~T .Ha CTeneHb OAHOPOAHOCTH nnOTHOCT~ TOKa no C64eH~~ BO BpeMeHH. 
npocTpaHCTBeHHaH HeOAHOPOAHOCTb nnOTHOCT~ TOKa nemHT B npeAenax 
20%. 

8 cny4ae TOKOOT6opa 3neKTpOHOB C rpaHH~~ nna3MeHHOH nosepXHO
CT~ ~CKpOBOrO CKOnb3H~ero paspHAa ~nyKTya~H~ aMnnHTYAbl TOKa yse
nH4HBa~TCH AO -40% Ha MaCwTa6HOM ypOBHe 0,5 MM, a npOCTpaHCTBeH
HaH HeOAHOPOAHOCTb nnOTHOCTH TOKa HaXOAHTCH Ha ypOBHe -35%. 

Ha pHc.7a npHBeAeH asTorpa~ 3neKTpoHHoro ny4Ka Ha non~MepHOH 
nneHKe ~3 BHHHnp03bl, ycTaHOBneHHOH Ha paCCTOHH~H 1 CM OT aHOAa, 
~opM~pyeMoro c rpaH~~br nnasMeHHOH nosepXHOCT~ HCKposoro cKonbsH-
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PHc. 7 • ABTorpa¢hi sneKTpOHHoro 
rryqKa Ha BHHHrrpose: a/ B cnyqae 
HCKposoro cKonbsH~ero paspHga; 
6/ B cnyqae AH¢¢ysHoro CKOnhsH
~ero pasp~ga. 

~ero paspHAa. AsTorpa~ ny4Ka 
3neKTpOHOB, ~opMHpyeMoro c nnas
Mbr cKonbsH~ero A~~~ysHoro oaspH
Aa, npeacTasneH Ha PHc.76. 

ConocTasneH~e H3MepeHH~x pac
npeAeneHHH nnOTHOCT~ 3neKTpOHHoro 
TaKa no ce4eH~~ c asTorpa~aM~ Ha 
BHH~npose yKa3biBaeT Ha Ka4eCTBeH
HOe ~X COOTBeTCTBHe. 

CKopocTb ABHmeHHH KaTOAHOH 
nna3Mbl B CTOpOHY aHOAa V .l onpe
AenHnacb no OTHOWeH~~ paCCTOHHHH 
MemAY KaTOAOM ~ aHOAOM K BpeMeHH 
saMbrKaHHH nnasMOH AHOAa. 8peMH 
saM~KaHHH onpeA~nHnoc~ no xapaK
TepHoMy ~snoMy B oc~HnnorpaMMax 
HanpHmeHHH s conocyasneHHH c oc~ 
~~nnorpaMMOH 3neKTpOHHOrO TOKa. 
3asop MemAY aHOAOM H KaTOAOM yc
Ta~aBnHsancH -2 MM. AHOA s 3TOM 

cny4ae sanHT~sancH OT reHepaTopa rHH-500. 8 pesynbTaTe ~3MepeH~H 
6brno Bbi4~CneHO, 4TO CKOpOCT b V .l AnH MHOri-.X MaTep~an~B AH3neKTpHKa 
CO CnOeM H3 OKHC~ 6a~~H COCTaBnHeT V.l = /1 ,5+10/·10 CM/C: AnH 
oprcTeKna v.L"" 1,5·10 CM/c, KanpanoHa v "'3,7·10 5 CM/c, CTeaTHa-

6 .l 
T a V .l"' 1 0 CM/ C • 

nocneAHee 03Ha4aeT, 4TO B AHOAaX paCCMOTpeHHOH KOHCTpyK~HH 
MaKCHManbHO sosMomHaH AnHTenbHOCTb ~opM~pyeM~X 3neKTpOHH~x ny4KOB 
nem~T s MMKpoceKYHAHOM AManasoHe. TaK, npM sasope MemAY aHOAOM 
M KaTOAOM, paBHOM 1 CM, M v.l-1 ,5·105 CM/C /MaTepMah npOXOAHOrO 
M30nHTOpa - oprCTeKno/ AnMTenbHOCTb MMnynbCa 3neKTpOHHOrO TOKa 
MOmeT AOCTMraTb -7 MKC. 0C~Mnnorpa~~posaHMe MMnynbCOB HanpHmeHMH 
~ TOKa /pMC.4a,6j 3KCnepMMeHTanbHO nOATBepmAaeT B03MOmHOCTb re
Hepa~MM MMKpOCeKYHAH~X ny4KOB. np~ 3aKopa4MBaHMM KaTOAHOH nna3M~ 

AMOAa /B cny4ae OTCYTCTBMH aHOAHOH nna3Mbl/ no OC~MnnorpaMMaM Ha
npHmeHMH Ha AMOAe M nonHero TOKa onpeAenHeM KOH~eHTpa~M~ 3neKT
pOHHOH KOMnOHeHTbl n ep M npOBOAMMOCTb nna3Mbl a· no ~OpMynaM/lO~ 

nep 

a 

e·vr .s 
d-1 

- s:u-·. 

/4/ 

/51 

7 



rAe I - seJ1H4HHa 3JleKTpOHHoro TOKa; S - nnoU\aAb nnasMeHHoro 
4HJ1HHApa, o6pasosaHHOro KaTOAHOH nna3MOH MemAY aHOAOM H KaTo
AOM; V T - TenJlOBafl eKOpOeTb nna3MeHHbtX 3JleKTpOHOB; d - 3a30p 
MemAY aHOAOM H KaTOAOM; Ug- BeJ1H4HHa HanpflmeHHfl Ha AHOAe. npH 
8 

1
= 1 eM2 H d = 0,2 eM p<fe4eTHble SHa4eHHfl llep H CT eoeTaBJlfiiOT 

n e p "" 1 013 CM- 3 , a u-,. 2, 7 /OM. eM/- 1 • lt13 3TH X 04eHOK MOmHO onpe
AeJlHTb xapaKTep KaTOAHOH nna3Mbl. npH 

V, 

~>1, 
wo !6! 

rAe v ei - 4aeTOTa eTOJlKHOBeHHH M~mAY 3JleKTpOHaMH Ill HOHaMH; liJO -

nnasMeHHafl 4aeTOTa; W O = 5, 64 · ·1 Q 4 Jn; , nJla3Ma fiBJlfleTefl eTOJlK
HOBHTeJlbHOM, a npH 

v. 
e1 

wo 
< 1 171 

- 6eeeTOJ1KHOBHTenbHOA. B HaweM eny4ae w 0 = 1,7·1011e-~ a senH-
4HHa V ei Bbi4HeJleHa no <IJOpMyJle 

v. 
et 

nep . 8 2 

m u· !8! 

9 -1 
rAe m - Maeea 3JleKTpOHa, KOTOpafl eoeTaBJlfleT V . "' 1 0 e . lt13 3TOrO 

e1 
eJleAyeT, 4TO 

Vei 
= 1,7 . 10-2 < 1. 

wo 

CneAOBaTeJlbHo, KaTOAHafl nnasMa B HaweM eny4ae fiBnfleTefl 6eeeTonK
HOBHTenbHoA: noeneAHee AOJlmHO npHBOAHTb K yeTOH4HBOeTH rpaHH4bl 
nnasMeHHOM 3MHTTHPYIOU\eH 3JleKTp0Hbt nosepXHOeTH H TeM eaMbtM K CTa-
6HJ1H3a4HH pa60Tbt paeeMOTpeHHOrO KaTOAa. 

4. XAPAKTEPV1CTV1Kit1 AH<Il<llY3HOrO CKOnb3~mEro PA3P~AA 

KaK 6biJlO yKasaHo Bblwe, AH<Il<IJYSHbiH et<OJlb3fiU\HH paspRA no nosepx
HOeTH AH3JleKTpHKa, nOKpbtTOro enoeM BeU\eeTBa e MaJlOM pa60TOM Bbt
XO.Aa, HMeeT MeeTO B o6naeTH AaBJleHHM OeTaT04HOro rasa p- 1 0-5Top. 
B AaHHOH pa6oTe, B OTJ1H4He OT/S/, H3MeHeHa reoMeTpHfl paSPfiAHOro 
KOHTypa H OTeyTCTByeT norOHHafl pa3pfiAHafl Mem3JleKTPOAHafl eMKOeTb. 
Anfl npaKTH4eeKoro ripHMeHeHHfl B nnasMeHHbtX AHOAax 3Toro THna pas
PfiAa HMeeT samHoe sHa4eHHe sasHeHMOeTb noporosoro HanpflmeHHfl sa
mHraHHfl paspHAa OT paeeTOfiHHfl MemAY 3JleKTPOAaMH. Anfl paeeMaTpH
saeMOM KOaKCHaJlbHOM KOHeTpyK4HH paspfiAHOro HeT04HHKa KaTOAHOrO 
ysna npH yKasaHHbiX Bblwe pasMepax r 0 , r 2/r 1 H < 3Ta sasHeHMOeTb 

8 

r ., 

\ 
i 

\ 
npHBeAeHa Ha pHe.2 /KpHBafl 2/. ltlsMepeHHe XapaKTepHeTHK paspfiAa 
npOBOAJ.1JlOeb Ha AHO,qe, B KOTOpOM Ha KaTOAHbiH 3JleKTpOA /1/ H 4J.1-
JlJ.1HAPH4eeKJ.1H 3JleKTPOA /,3/ /eM. pHe. _1/ noeTynan J.1Mnynbe Hanpflme
HJ.1fl OTPJ.14aTeJlbHOM nOJlflpHOeTH OT reHepaTopa HMnynbeHoro HanpHme
HHfl, npHMeHfleMOrQ AJlfl HSMepeHHfl XapaKTepHeTHK HesasepweHHOrO 
paspHAa no nosepxHoeTI-1 AJ.13JleKTPJ.1KOB/7/. HanpflmeHHe J.1SMepflnOeb 
BbteOKOOMHbtM AeJl~TeJleM HanpflmeHHfl, a TOK - WYHTOM TOKa e Oe4J.1Jl
JlOrpa<IJH4eeKOM per1-1eTpa41-1eA eJ.1rHanos. AasneHHe oeTaT04Horo rasa 
B KaMepe HSMeHfiJlOeb OT 10-S AO 10-l Top. <!JoTorpa<IJHpOBaHJ.1e npo-
4eeea <!JopMHposaHHfl paspf!Aa noKasano, 4TO paspfiA sam1-1raeTefl HaH-
6 

-2 
onee eTa6HJlbHO npH AasneHI-11-1 oeTaT04Horo rasa P- 10 Top.3Kene-

pJ.1MeHT~JlbHO yeTaHOBJleHO, 4TO'epeAHflfl HanpflmeHHOeTb 3JleKTpH4eeKo
ro nOJlfl~ AOeTaT04Hafl AJlfl <!JopMHpOBaHHfl A1-1<1J<!JySHOro eKOJlbSfiU\ero 
paspHAa, eoeTasnfleT -10 5 B/eM. 

CpeAHflfl KOH4eHTpa4Hfl 3JleKTpOHHoA KOMnoHeHTbt nnasMbt AH<!J¢ysHo
ro eKOJlbSfiU\ero paS~fiAa, J.1SMepeHHafl ABOMHbtM SOHAOM neHrMIOpa, eo
eTaBJlfleT n ep "'2 ·1 0 3 eM - 3 , a np080AHMOeTb AaT4HKOM np080AHMOeTJ.1 
u· "" 3, 4 /OM· eM/- 1 • OnpeAeJleHHe n ep Ill u no Oe4HJ1JlOrpaMMaM HMnynb
e08 TOKa H HanpflmeHHfl 8 MOMeHT saKopa4J.18aHJ.1fl KaTOAHOM nJlaSMbt 
qJ.10Aa AaeT npHMepHo TaKHe me AaHHbte. 

3AKni04EHI1E 

B pesyJlbTaTe nposeA~HHoro 3KenepHMeHTaJlbHoro HeeneAoBaHJ.1fl 
MOmHO eAeJlaT b eneAYIOU\J.1e 8biBOAbl. 

HaAAeH pemHM pa6oTbl nnasMeHHoro A1-10Aa 6es AOnOJlHHTeJlbHoro 
reHepaTopa samHraHHfl paspfiAa sa e4eT eMKOeTHbtX e8fl3eH aHOAHOrO 
H KaTOAHOrO YSJlOB. 

3KenepHMeHTaJlbHO noKaSaHO, 4TO npH HanpflmeHHH Ha AHOAe 
-150 +300 KB MomHo ¢opMHposaTb 3JleKTpOHHble ny4KH e nnoTHOeT~IO 
TOKa .... 400 +1 000 A/eM 2 .• 

CKopoeTb paewHpeHHfl KaTOAHOM nna3Mbl 8 eTopoHy aHOAa A11fl MHo
rHx MaTepHaJlOB npOXOAHOrO BbleOKOBOJlbTHOrO HSOJlfiTOpa eoeTaBJlfleT 
I 1 '5 +1 0/ ·1 o5 eM/ e' 4TO. nosBOJlfleT reHepHpOBaTb 3JleKTpOHHble ny4KH 
MHKpoeeKyHAHOro AJ.1anasoHa. 

AsTop HeKpeHHe 6naroAapeH H.6.Py6HHY sa nOAAepmKy AaHHoA pa-
6oTbt. 
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KopeHea C.A. 
~HOA C nna3MeHHWM KaTOAOM Ha OCHOBe CKOnb3R~ero pa3pRAa 

9-82-758 

0nHCaH pe*HM pa60TW AHOAa C nna3MeHHWM KaTOAOM Ha OCHOBe CKOnb3R~ero 
no noaepXHOCTH AH3neKTpHKa pa3pRAa 6e3 AOnOnHHTenbHOrO reHepaTopa 3a*HraHHR 
pa3PRAa 3a C4eT eMKOCTHWX CBR3eH aHOAHOrO H KaTOAHOrO y3nOB. 3KcnepHMeH
TanbHO noKa3aHO, 4TO npH HanpR*eHHH Ha AHOAe 150+300 KB MO*HO $opMHpOBaTb 
3neKTpoHHWe ny4KH c nnoTHOCTb~ TOKa 400+1000 A/cM 2. CKopoCTb ABH*eHHR 
KaTOAHOH nna3MW B CTOpOHy aHOAa AnR MHOrHX MaTepHanoa AH3neKTpH4eCKOH 
BCTaBKH KaTOAHOrO y3na COCTa&nReT /1 ,5+10/·10 5 CM/c. 

Pa6oTa awnonHeHa a 0TAene Hoawx MeTOAOB ycKopeHHR OHRH. 

C~eHHe 06~eAHHeHHOrO HHCTHTyTa RAePHWX HCCneAOBaHHH, ~6Ha 1982 

Korenev S.A. 9-82-758 
Diode with Plasma Cathode on the Basis of a 51 iding-Over Surface Discharge 

The operative regime of a diode with plasma cathode on the basis of 
a sliding-over surface discharge dielectric without an additional switching 
on discharge generator at the glance of capacity couplings of anode and 
cathode assemblies has been found out. It is experimentally shown that 
at the voltage of the diode of about 150+300 kV electron beams can be formed 
with the 400+1000 A/em current density. The motion velocity of cathode 
plasma in the direction of anode for many materials of dielectric insertion 
of a cathode assembly amounts to (1.5+10)·10 5 cm/s. 

The investigation has been performed at the Department of New 
Acceleration Methods, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH . 


