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, nnA reHepa ~~~ HaHoceKyHAH~X 3neKTpOHH~X ny~KOB B nna3MeHH~X 
A~oAax ~CnOnb 3Y~TCA rpa¢~TOB~e KaTOA~/ I / .np~ CpeAHeH HanpA~eH 
HOCT~ 3neKTp~~eCKoro nonA B A~OAe E~400 KB/ cH Ha K3ToAe $OPM~
pyeTcA OAHo pOAHaA nna 3M3 noc peACTBOM cnOH Ta HHoro P33MHo~eH~R 

no nOBepXHOCT~ rpa$~T3 KaTOAH~ X $3KenOB C eC TeCT BeHH~X M~KPO
HeOAHOPOAHOCTe~ . C rpaH~~~ AB~my~e~cA KaTOAHO~ nna3H~ n pO~380

A~TCR paBHOMepH~H TOKOOT6op 3neK TpOHOB 8HewH~M 3neKTp~ ~eCK~M 
none M. OAHaKO n p~ E<400 KB/cM npo~CXOA~T CP~B cnOHTaHHor o pa3
MHomeHHR Ka TOAH~X ¢aKenOB. ~ TO npHSOAHT K HeOAHopOAHOH CTpyKT ype 
Ka TOAHoH nna3M~ . nOcneAHee 06DACHReTCR 3~eKTOM 3KpaHHpOBKH 
3neKTpH~eCKoro nonR B pa~OHe nepBH~Horo KaTOAHoro ¢aKena / 2/ .He 
OAHopOAHaR CTpYKTypa KaTOAHO H nna3M~ YMeHbwaeT nn~aAb nna3HeH
Horo 3HHTTepa . 4TO o3Ha4aeT YMeHbweHHe senH4HH~ 3neKTpOHHoro 
TOKa , T . K. OHa onpeAenReTCR npOH 3BeAeHHeM nn~aAH 3MHTTepa Ha 
nnOTHOCTb 3ne KrpOHHoro TOKa . n pH 3TOM aen H4HHa nnOTHoCT H TOKa 
onpeAe~eTCR S OCHOB HOM ?a paMeT PaMH nna 3M~ I r e Mne parY PoH H KOH 
~e HTPa ~ H7H 3neKTPoHo BI 13 H o rpaHH4eHa c aepxy a a KOHOM 4aHnbAa
neHrM~pa 4~ B cpeAH eM na paMeT p~ OAHOPOAHOH H HeOAHopoAHOH nna 3M~ 
OAHHa KOS~. 

AaHHaR pa60ra nOCBR~eHa npOAon~eH~~ ~c cneAOBa HHR rpa$HrOBoro 
KaTOAa Ha npeAMeT nOB~weHHR TOKOOT6o pa aneKTpOHOB npH cpeAHeH 
HanpR*eHHOC TH 3neKTpH4eCKoro nonR B AHOAe E <4 00 KB /cM 3a C4eT 
YBen~~eH~R nno~aA~ nna 3~eHHoro 3M~ T Tepa nyTeM $OpM~pOBaHHR OAHO
POAHO~ KaToAHo~ nna aM~ . nOcneAHee AOCT~raeTC A B~paBH~aaH~eM 

ane KTp~4eCKoro non~ A~OAa B Ha 4anbH~~ MOMeHT $OpMH PoBaH~R nna3
M~ npH nOM~~ MeTannH~eCKO~ Men KocTPYKTYP HOH ceT K ~ , yno*e HH oH 
Ha r pa¢~ T. YKa 3aHH~H AHana aOH 3neKTpH 4eCKor o non A W~POKO pacnpo
CTpaHeH B A~oAa x n p~ cpeAH~x HanpA*e H~Rx Ha AH OAe 100~OO KB 
H 3aaope Me*AY aHoAOM H KaTOAOM 1 CM . 

PaccMaTpHsaeM~H B pa60Te KaToA nOKaaaH Ha p~ c . 1 . OH COCTOH T 
H3 MeTann~~ecKo~ nOAnomKH 1 , rpa¢~ToBo~ BCTa B K~ 2 , MeTann~~e
CKOH MenKocT PYKTY PHOH ceTK~ 3 H AH3neKTpH4ec KoH KP~WKH 4. Hc 
c neAOBaHHR npOBOA~n~Cb Ha 3Kcnep~MeHTanbHOM c TeHAe /5/ .cocToR~eM 
H3 BaKYYMHoro A~OAa . r eHepaTopa ~MnynbcHoro HanpRmeHHA ApKaAbe 
sa-MapKca npOM~wneHHo ro THna rHH-500 H CHCTeM~ A~arHOCTHK~. TOK 
H3MepRnCR ~~nHHAPOM ~apaAeR /6/ . CTpYKTypa ny4Ka onpeAenRnaCb 
MHoroceK~~OHH pOBaHH~M Kon neKTopOM . c~rHan~ C KO Toporo nocTynan~ 
Ha HaHoceKYHAH~H perHC TpaTOp 6nop- 04 5(AaeneHHe OCTaT04Horo ra3a 
B BaKYYMHoH KaMepe A~OAa COCTasnRflO 5 . 10-s Topp . HccneAyeM~H Ka
TOA YCTaHasnHeanCR Ha Ka TOAHY~ HO* KY A~OAa. MeTann~~eCKaR ce rKa 
H3 Hepmaae~eH CTanH yCTaHaBn HBanaCb Ha rpa¢HT . Pa3Mep R 4eHK ~ 
ceTK~ COCTa enRn 1 ,5xl, 5 MM 2 , AHaMeT p nposono~eK - 0,1 MM . 
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PHC. 3. ¢loTorpaq,HJI KaTO,tlHOH JUla3MbI 

B npOM~TKe M~y KaTO,tlOM H a HO

AOM: a - Ka TOA H3 r paq,HTa C Me

TannH~eCKOH ceTKoH, E = 250 KB/CM,
III 6 - KaTOp; H3 rpa4fi'lTa, E =250 KB/ eM, 

} 
a o 8 2 a e B - KaTOp; H3 OToX*eHHQrQ rpaq,HTa, 

E = 250 KB/CM, r - KaTOA H3 OTO~-
~eHHoro rpaq,HTa C MeTannH~eCKOH 

c eTKoH, E = 250 KB/CM, A - KaTO,o; H3 rpa~HTa, E = 500 KB/ CM, e 
KaTO,o; H3 OTO:>iOlCeHHoro ['pa~HTa, E = 500 KB/CM. 

06naCTH /pHc . 3a/ YKa3~BaeT Ha OTcyTcTBHe $aKenbHo~ CTPYKTY P~ 
nna3M~. KaToAHaR nna3Ma KaTOAa H3 r pa$HTa IpHC . 361 HOCH T $aKe nb

a/ 6/ H~~ xapaKTep , ~eM H 06~RcHReTcR YMeHbweHHe nno~aAH nna3MeHHoro 
3MHTTepa, npHBOAR~ee K YMeHbweHH~ BenH~HH~ 3neKTpOHHoro TOKa. 
~3MepeHHR MHKPOCTPYKTYP~ 3neKTpOHHor o nY~Ka, $op~HpyeMoro C r paPMc.l . a - o6~fi BHA KaTo~a, 5 - KOHCTpyKUHR KaTOAa: 
$HTOBoro KaTOAa C ceTKo~, nOKa3~BaeT ero OAHOPOAHOCTb Ha MaCWTa6 

3 - MeTannH4eCKaa MenKocTPYKTypHaR ceTKa, 4 - AH3neKT HOM YPoBHe 1 MM B npeAenax 15%. 8 TO ~e BpeMR KaTOA ~3 rpa$HTa 

pH4eCKaR KPb~a. r eHepHpyeT HeOAHopOAH~H 3neKTpOHH~~ ny~oK no nonepe~HOMY ce4e
HH~, ero HeOAHopOAHOCT b COCTaBnReT 40% Ha TOM ~e Ma CWTa6HOM 
YPOBHe. ~ 3 cpaBHHTenbHoro aHanH3a 3T HX AaHH~X BHA HO , 4 TO KaTOA 

., 	 npeAno~eHHO~ KOHCT PYK~HH n03 BonReT yny~WHTb TOKOOT6op ane KTpo 
HOB B 1 ,5~2 pa3a no cpa BHe HHD C Ka TOAOM H3 rpa$HTa n pH c peAHe H 
Han plUKe HHOCTH 3ne KTpH~eC Koro no n.A B AHOAe E <400 KB/cM. 

n pouecc ~OpMHPOBaHHR KaTOAHO~ nna 3M~ Ha KaTOAe H3 r pa$H Ta 
C MeTannH~eC KO~ c eT KO~ Ka4eC T8eHHo 06~RC HR eTCR ~H 3 H ~ eC KHMH RS

1 - MeTanITH4eCK3a nOAnO~Ka , 2 - rpa~HToBaR BCTaBKa , 

neH ~RMH, KOTop~e MO*HO n peAC TaB HTb B ABYX BpeMeHH~x CT aAHRX. Ha 
nepBO~ CTa AHH npH nOAa~e ~Mnynb ca Ha n pR*eHHR Ha A~OA c np080no PMC. 2. BonbTaMnepHble xapaKTepH 
~eK M eTa nnH ~eC KO~ c eT KH 3MHTTHPY~TCR a8T03neKTpOH~, HOHH3HpY~~HeCTHKH AHoga npH ga30pe M~Y 
ra30B~e MoneKyn~ , B ~AenR~~eCR H3 r pa$HTa . Ha B TO PO~ CTaAH H npo aHogoM Ii KaTo,c;OM 1 eM /KpHBble 1, 
HCXOAHT pa 30rpeB noeepXHOCTH rpa~HTa, npHnera~~eH K ceTKe, CO2,3,4/ Ii 0, 5 eM /KpHBble 5 , 6/: 
3AaH HO~ nna3 MO~, H yeenH4 e HH e KOHue HTpaUHH nna 3M~ 3a c~eT HOHHI - KaTo,c; Ji3 rpa$HTa C MeTannH
3a4~ H Hcna pR~~erOCR yrne poAa H r a30B~x Mone Kyn , B~AeneHHe KOTOqeCKOH ceTKoH, 2 - KBTO,c; li3 rpa 
p~x YCHnHBa eTCR. Ka K nOKa 3~Ba~T ~ 3MepeHHR, B COC Tae e~AenR~~~XC R ~HTa , 3 - KaTOA Ji3 OTo~eHHoro 
ra30B BXOART: H2, CO, CO2 , CmHm H AP. P eHTr eHOCTpYKTYPHbI~ aHa rpa~HTa , 4 - KaTOA Ji3 OTo~eHHoro 
nH3 nOATse pAHn ¢aKT pacn blneHHR rpa¢HTa /yrn e pOAa/. C$OpMHp08aHrpa$HTa C MeTannH4eCKOU ceTKoH, 
HaR nna3Ma AOCTa T0 4HO OAHo pOAHa. Ee OAHOPOAHOCTb 06~RcHReTCR5 - KaTO,c; H9 rpa~HTa, 6 - KBTO,c; 
cneAY~HMH ¢aKTopaMH: Ji3 OTo~eHHoro rpa~HTa. 

- B~pa8HHBaHHeM HanpR~eHHOCTH 3neKTpH4eC Ko ro nonR Me*AY a HO
AOM H Ka TOAOM B Ha4anbHbI~ MOMeHT $opMHpoeaHHR KaTOAHo~ nna3MbI; 

B pe3ynbTare 3KcnepHMeHTanbHoro HccneAosaHHR nOCTpoeH~ BODb T ) - OAHOPOAHblM pa30rpeeOM cnOR rpa$~TaJ npHne ra~ero K MeTan 
aMnepH~e xapaKTep~CT~KM /BAX/ AHOAa, npeACTaBneHH~e Ha pHc.2 . nH~eCKOH ceTKe; 
~HTerpanbH~e ¢OTOrpa$HH Me*3neKTpOAHoro n poMe~yTKa AHOAa C Ka  / - paB HoMepHOCTb~ r a 30B~AeneHH~; 

TOAHO~ nna3MOH npHBeAeH~ Ha pHc.3 . H3 HHX BHAHO, ~TO B pa CCMaT  - paBHOMepHOCT b~ HOH H3a UHH r a30B~X MoneKyn H yrnepoAa a BTO
pHBaeMo~ o6nac TH E KaTOA ~3 r pa$HTa C MeTarinH~ecKOH c e TKOH no - 3neKTpoHaMH . 
3BonReT YBenH ~ H T b TOKOOT50p a neKTpOHOB no c paBHeHH~ C KaTOAOM Heo6xOAHMO 3a Me THTb , ~TO MHoroo6pa3He 3n e MeHTapHblX RBneHH~ 
H3 rpa$HTa Ip HC.2 KpHB~e 1, 2 ; pHc.3a , 6/. ~oTorpa$v.R nna 3MeHHo~ /B036Y*AeHHe, HOHH3a~HR , Aecop6UHR, BTopH4HaR 3neKTpOHHaR H HOH 
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Ha~ 3M~CC~~, ~CnYC KaH~e ¢OTOHOB ~ T.n. / ~ 06HnHe Y4a CTBY~HX 

B HHX ~aCT~~ / pa3n~~Hble Hei1TpanbHble a TOMbl, HanpHMep 0, C. MOne
Kyflbl CO, C02, CmHm. OAH03ap~AHbte ~ MHo r 03ap~AHble ~OHbI aTo,...OB, 
aneKTpOHbt, ¢OTOH~/ 4pe3B~4a~Ho 3aTpYAHR~T nonblTK~ nOC TpoeHH~ 

caMocornaCOBaHHoH MOAenH $OpMHpOBaHH~ OAHOPOAHOH KaTOAHO~ nna3
Mbl. 

CneAyeT YKa3aTb Ha TO, 4TO B npeAnomeHHOM MexaHH3Me ¢OPMH
pOBaH ~~ OAHOpOAHO~ nna3MbI onpeAen~~y~ ponb HrpaOT ra30BblAene
HH~ ~ 3 rpa¢HTa. 3KcnepHMeHTanbHa~ npOBe pKa 3Toro nono*eHH~ CO
C To~na B Hc cneAOBaHH~ Ka4ecTBeHHO~ 3aB~cHMOCTH Bn~~H~~ ra3 0BbI
AeneH~~ Ha xa paKTep nna3MbI. C 3TO~ 4enb~ B 3Kcnep~MeHTax ra30 -
BbiAeneHHe perynHpoBanOCb TeMnepaTYpo~ OT*Hra rpa¢HTOBO~ BCTaBKH 
nepeA ee YCTaHOBKOH B KaTOAHbttl! y3en. $OTorpa¢lo1 poBaH~e KaTOAHO~ 

nna3MbI /rpa¢HTOBa~ BCTaBKa 6e3 ceTKH/ nOKa3ano HanH4He ~PKO BbI
pa*eHHOH ee ¢aKen bHOH CTPYK T YP~. H3MepeHHR pa cnpeAeneHHR nnOT
HOC TH TOKa YKa3b1Ba~T Ha HeOAHopOAHOCTb nnOTHOCTH TOKa no none 
pe4HOMY ce4eHH~. AnR rpa¢HTOBO~ BCTa SKH , OTo**eHHO~ npH TeMne 
paType 900 0 C, Ha pHc.3B npHseAeHa HHTerpanbHaR $OTOr pa¢H R nna3
Mbi 8 AHOAe . SAX AH OAa C Ka TOAOM 1013 OTo**eHHoro rpa¢HTa npeACTae 
neHa KPHBOH 3 Ha pHc .2 . SHAHO, YTO TOKOOT6op AnR OTo**eHHoro 
r pa¢ HTa HH*e, ~eM An~ 05b14HOrO rpa¢H Ta. HeoAHoPoAHOC Tb nnOTHOCTH 
TOKa Ha MaCWTa5HOM ypoBHe 1 MM COCTaBn~eT 50%. YCTaHOBKa MeT an 
nH~eCKOH ceTK'" Ha OTOllOKeHHbI~ rpa¢HT cyuteCTseHHO KapTHHbt He H3Me 
HReT / pHc.2 KpHBaA 4, pHc.3r / . npoBeAe HHble 3KcnepHMeHTbI npH 
c peA Hel1 Hanp~>KeHHOCn1 3neKTpH~eCKoro nonR 8 AHOAe E > 400 KB / CM 
/ 3a30p Me*AY a HOAOM ~ KaTOAOM YMeH bweH AO 0,5 CM/ nOKa3anH , 4TO 
OAHopOAHa~ nna3Ma Ha rpa$~Te ¢opM~pyeTcR TonbKO Ha He OTO>K*eHHOM 
rpa$HTe /P~C.3A H 3e/. ConoCTasneHHe npeACTaBneHH~X 3Kcnep~MeH 
TanbH~X AaHH~X YKa3blBaeT Ha eAHHblH MexaHH3M Bn~~HI-1R ra30B~Aene 

HH~ Ha ¢OPMlo1pOBaH~e KaToAHoi1 nna3Mbl. 
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KopeHeB C. A. 	 9-83-46 
K Bonpocy 06 yBenH~eHHH TOKooT6opa c rpa~ToBoro KaToAa 

~R YBenHQeHHn TOKooT60pa KaTo,qa nYTeM ~OpMHpOBaHHn OAHO
pOAHO~ KaToAHoll nna9MN np" cpeAHeH HanpR~eHHocTH 3neKTpHQeCKO
r o nonn B ,tuw,qe E <400 KBI CM npeAllO'lteHO Ha rpailmT YCTaHOBHTb 
MeTannHQeCKYW MenKOCTpYKTYP~ ceTKY. HanH~e ceTKH nOSBonneT 
B HaqanbKMH MOMeHT ~pMHpOBaHHH KaTo,c;HoH nnas~ B~pOBHRTb 
9neKTpHQeCKOe none, qTO nOSBonneT ~OpMHpOBaTb OAHOPOAHY~ nnas
My. 3KcnepHMeHTanbHo nOKa3aHo, qTO Ha xapaxTep xaToAHoH nnas~ 
BnHH~T raSOBw,qene HHH HS rpa~HTa. TIPH Hanp~eHHH Ha AHo,c;e 
100 +300 xB H 3asope M~y aHOAOM H X3TOAOM 1 CM BenHqHHa 
:,mexTpoHHoro TOKa neJlGlT B KHJIOaMnepHOM ,c;HanasOHe. 

Pa60Ta BwnonHeHa B OTAene HOBWX MeTo,qOB YCKopeHHn OHHH. 

npenpHHT 06~AHHeHHoro HHCTMTYTa AAepHWX HccneAoBaHHH. AY6Ha 1983 

Korenev S.A. 9-83- 46 
On Increasing Electron Recoi l Out of Graphite Cathode 

Fo r increasing elect ron recoil out of graphite cathode 
by forming homogeneous cathode plasma a t the average intensity 
of electric field in diode E <400 kV Icrn, it" s proposed to 
fix a metallic small- structed net a t graphi te. The pr esence of 
metal lic net permits to even the electr i c field at the init i 
al moment of cathode plasma formation tha t i s necessary fo r 
homogeneous plasma produc t ion. It has been experimentally de 
monstrated that gas evolvements of gr aphi t e have a great i n
fluence on behaviour o f cathode plasma. At the voltage of 
diode - )OO ~300 kV and gap between anode and cathode ) cm , 
the value of e lectron current i s in kiloampere range. 

The investigat i on has been performed a t the Department 
of New Accelerat i on Methods, JINR. 

Prepri nt of the Joint Inst i tute for Nuc l ear Research . Dubna 1983 

nepeBoA O.C.BHHOrpaAOBoH. 


