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B HaCTO~ee BpeMR sneKTpOHH~e ~KH WHpOKO HCTIOnb3yDTCR B T8XHH
K8 ~H3~8CKOPO SKCnepMMeHTa, B nOHCKOB~ pa60T8X no ynpaBnReMOM,Y Tep

MOR~epHOMY CHHTesy, B ~HSHKe TBep~oro Tena, ~H3HKe nnas~ rasosoro 

pasp~a, ycKOpHTenbHO~ TeXHHKe H ~· ~ reHepaqHH sneKTpOHH~ ~KOB 
HCnOnb3yDTCR ~H3~8CKH8 RBneHHR aBTOSneKTpOHHO~ H B3p~BHO~ SMHCCHH/l/ 

B sTOM HanpasneHHH pa6oT ~ocTHrHyT onpe~eneHHN~ nporpecc, oco6eHHO B 

o6naCTH MHOPOOCTpH~H~ SMHTTepOB sneKTpOHOB. TeXHOnor~eCKH8 Tpy~oc

TH HsroTosneHHR 6onbmHX no nno~~H MHoroocTpH~H~ CTPYKTYP orpaH~H

samT HX WHpOKOe TipHM8H8HH8 B ~H3HK8 Tina3MN (HaKaqKa nasepos), B TipO

~neHHO~ T8XHOnOPHH (noBepXHOCTH08 ynpoqHeHHe, o6pa60TK& pasn~H~ 

MaTepHanOB H ~.). 0~HM H3 H3B8CTH~ T8XHHqecKHX pemeHH~ RBnReTCR 

C03~aHHe yrnepo~~ BOnOKHHCT~ SMHTT8pOB / 2/. O~aKO npH C03~aHHH 
aMHTRp~e~ noBepXHOCTH C nOB~8HHO~ O~HOpO~HOCTb~ yrnepO~HO-BOnOK

HHCTOPO SMHTTepa B03HHKa8T p~ T8XH~8CKHX npo6neM. Qco6eHHO OHH 

TipORBn~TCR TipH paspa60TKe HCTOqHHKOB sneKTpOHOB ~nR T8XHOnOrHqecKHX 

npHMeHeHH~, HanpMMep, ~nn noaepXHOCTHO~ o6pa6oTKH MaTepHanoa. TaKHe 

HCTOqHHKH ~OnMHN 6NTb nerKO nepecTpaHBae~ 00 CBOHM napaMeTpaM. 

~CXO~ H3 3TOPO, K K&TO~ (SMHTTepy) npe~RBnR~TCR OC06~e Tpe60BaHHR, 

KOTOpNe saK~q&mTCR B He06XO~HMOCTH C03~aHHR MHOPOOCTpH~O~ CTpyKTypN 

C paBHOMepHNM KO~KqH8HTOM ycHneHHR sneKTp~eCKOPO nonn C O~HO~ 

CTOpoHN, H C ~yro~ - C03~aHHR CaMHX SMHTTepoB C MHHHManbHNM p~HyCOM 

saKpyrneHHR npH aepmHHe ocTpHR. Kpoue Toro, Heo~xo~HMO c~ecTBeHHO 

VBen~HTb TinOM&nb SMHTTepa, RnR TOPO qTo6~ CmoPMHPOBaTb sneKTPOHH~~ 

nyqoK 6onbmoro ceqeHHR. 06o6~an Tpe6oBaHHR, MOMHO c~puynHpoBaTb cne

~ S~aqy: He06XO~HMO paspa60T&Tb MeTO~HKY H3POTOBneHHR MHOPOOCT

pH~~ CTPYKTYP 6onbmoR nno~~H c paaHouepHNM pacnpe~eneHHeM ocTpReB

SMHTTepoB H BNCOKHM reoueTp~eCKHM KOS~KqH8HTOM ycHneHHR sneKTp~ec

KOPO nonn. 

naHH&R pa60T& TIOCB~eHa paspa60TK8 T8XHOnOPHH H3POTOBneHHR MHOPO

OCTpH~~ K&TO~OB C TIOMO~b~ TpeKOBOR MeTO~HKH H H3MepeH~ HX SMHC

CHOHH~ xap&KTepHCTHK. 

WsroTosneHHe ueTann~ecKHX ocTpHRH~ SMHTTepoe 

B OCHOBY MeTO~a nono~eHO RBneHHe c6pa30BaHHR B MHKpOCTpyKType 

~HsneKTpHKOB noK&nbH~ MHKposoH panHSQHCHHoro noape~eHHR (TpeKoa) 

TipH npOX0~8HHH qepes MaTepH&n CHnbHO HOHH3Hp~HX R~epH~ qaCTHq. 

~ BNRBneHHR TpeKOB nosepXHOCTb ~H3neKTpHKa no~BepraeTCR XH~eCKO~ 

06pa60TK8 B COOTB8TCTB~8M Tp&BHTene, KOTOpN~ 6NCTp0 paCTBOpReT MaTe

pH&n B TpeKe. BosHHK~He Ha uecTe TpeKOB yrny6neHHR nocTeneHHO yaenH
qHBBDTcn sa cqeT ue~neHHoro TpasneHHR OKPYM~e~ TpeK MaTpmq~. reoueT-
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pwqecKaR ~pMa H paaMep~ B~TpasneHHHX TpeKOB MOryT BapbHpOBaTbCH B 
mHpoKHX npe~enax (oT 5·ro-3 MKM ~o ~ecxTKOB MKM) cooTBeTCTB~HM Bu-
6opoM ycnOBHA TpaBneHHH, MaTepHana ~HsneKTpHKa, THna H SHeprHH QaCTHQ, 
C03~~HX TpeKH. 3aTeM npoTpaBneHHaH noBepXHOCTb ~HsneKTpHKa noKpH
BaeTCH MeTannoM (..eTo~ pennHK 131). YcnoBHH HaHeceHHH MeTannwqecKoro 
cnox BN6Hp&mTCH TaKHM o6paaoM, QT06~ MeTanA nonHOCTb~ sanonHxn o6~N 
B~paBneHHHX TpeKOB. ilocne STOrO pennHKa OT~enxeTCH OT noBepxHOCTH 
~HsneKTPHKa. ITonyqeHHax TaKHM o6paaoM MeTannwqecKaR ~nbra HMeeT no
BepxHoCTb (o6~eH~ K ~HsneKTpHKy), Ha KOTOpoA HMe~TCH B~CTynH, 
H~eHTHQH~ no ~pMe H pa3MepaM B~paBneHH~ Ha noBepXMOCTH ~sneKTpHKa 
TpeKaM. ilosepXHOCTb ~nbrH npoCMaTpHBaeTCH ~ KOHTpOnH Ha CKaHHpyD
~eM aneKTpOHHOM NHKpOCKOne. 

ilo~06HO TeXHOnOrHH HSrOTOBneHHH MeTannHQeCKHX ¢Qnbr C MHOrOOCT
pHAHOA CTPYKTypoA nosepxHocTH Hsno~eHa H~. 

06nyqeHHe 

ilneHKa Hs nonHsTHneHTepecJn'a.JiaTa (naBcaHa) TO~MHoA IO MKM o6ny
qanacb HOHaMH aproHa c sHeprHeA E=2 MsB/HYKnOH Ha ycxopHTene Y-300 
JIHP OHHK. Yron BXO~a HOHOB B nneHKY COCTaBAAn 90°. ,llnMHa o6paa~HXCH 
TpeKOB ~IO MKM. B npMH~Hne, BOSMO~OCTH ycKOpHTeAA nosBO~T nony
Q&Tb TpeKH ~oA ~o IOO MKM sa cqeT 6onLmeA aaepraa HOHOB. ilnoTHOCTb 
TP!KOB H& nOBepXHOCTH nneHKH B&pbHpOBan&Cb B npe~exax OT 105 ~0 
JCJ3 ~KOB/cti. 

XHNHQ8CK08 Tp&Bn8HH8 

JlaBCaHOBftR nneHKa C o6nyqeHHOA CTOpoH~ Tp&BHnaCb B BO~o-CnHpTO
BOM H&C~8HHOM p&CTBOpe e~KOrO H&Tpa. Co~epaaHHe STHnOBOrO CnHpTa -
50%, BpeMR TpaBneHHH - 2 qaca, TeMnepaTypa - 20°C. 

HaHeceHHe sneKTponpoBo~ero cnox 

IIpoTp&M8HHaR CTOpoHa naBCaHOBOA nneHKH 3&IIHJ!Hn&Cb cnoeM Me~H rry
'1'811 'l'&!)IOAeozoro pacmme!Wl B B8KYYJ18 npH Jt&Bl[&BD 5~m-5 Top. T~ 
H&IIHJieHHoro cnox Me~H cocTasnxna oxono O,i MKM. TewnepaTypa noBepx
HOCTH naBC&H& npH H&IIHJI8HHH He llpeBYm&na 50°C. 

3neKTpoAHTHQ8CKOe HaH8C8HH8 MeT&nnHQ8CKOA pellnHKH 

,llnx S&nOnH8HKft 06~M& BYTP&Bn8HHHX TpeKOB MeT&nnOM H nonyqeHHH 
¢QnLrH C npaKTHQ8CKH H80rpaHHQ8HHOA TO~HHOA npHMeHRnCH MeTO~ aneKTpo-
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nHTHQecKoro oc~eHHH. OH nossonxeT ~PMHposaTb MeTannwqecKHe cnoH c 
3apaHee 3~aHH~H CBOACTBBMM, a HMeHHO MHKpOTBep~OCTbD , nnaCTHQ
HOCTbD, BHyTpeHHHM Hanp.llllteHHeM H ~· /4,5/. 

HaMH HCnOnbSOBanOCb sneKTpOnHTHQeCKOe Me~HeHHe H3 BOAP.OrO cepHO
KHCnoro sneKTponHTa: CuSQ11·5H20 (200 r/Jd,HzS(P.{50 r/n), 
NaCI (I20 Mr/n), ITAB (I,6 Mn/n). ITpHcyTCTBHe nosepxHoCTHo-aKTHBHoA 
~o6asKH (ilAB) nossonxeT ¢opMHpoBaTb sneKTponHTHQecKH oc~eHH~A cnoA 
Me~H npaKTHQeCKH C HyneBOA BenHQHHOA BHyTpeHHero Hanp.llllteHHH H MenKO
KpHcTannHQeCKOA CTPYKTypoA. B~6paHH~A HaMH cocTaB sneKTponHTa o6na
~aeT B~COKOA MHKpOB~aBHHB~eA cnoco6HOCTbD, 6naro~apx KOTOpOA ~OC
THraeTCH nonHoe sanon;eHHe oc~aeMNM MeTannoM MHKpoyrny6neHHA B noK
p~saeMoA noBepXHOCTH 6 •7/. 8neKTpOnH3 npOBO~HnCR npH KOMHaTHOA TeM
nepaType (t=20°C) B ranbBaHOCTaTHQeCKOM pe~HMe npH llnOTHOCTH KaTO~
HOrO TOKa j=4 AlA~- CKopocTb pocTa cnox Me~H cocTaBnRna I MKM/MHH 
npH IOO% -HoM BHXo~e no TOKY. 

PHc.I . 8neKTpOHHaR 
MHKpO~TOrp~HR M8AHOA 
pennHKH C MHOrOOCTpHA
HOA nosepxHoCTbD. 
ilnOTHOCTb OCT~R9B 

N=I07 OCTp/ctC. ~pMa 
.OCTpR9B - OpTOr OHaHLHH9 
.KOHYC~ B~COTOA h=6,6MXM, 
~HaMeTpOM npH OCHOBaHHH 
d =I , 5 MKM, cpe~HHM 

P~HYCOM KpHBH3H~ sep-
mHH~ t=O, I MKM H yrnoM 
pacTBOpa KOHyca 8=12°. 

ITo sasepmeHHH sneKTponHsa Me~Hax pennHKa oT~enRnacb oT nascaHa 
norp~eHHeM B 6N-BO~~A paCTBOp e~KOrO HaTpa (speMR B~ep~KH 1~3 MHH 
npH TeMnepaType 50°C). 

Ha pHc.I npHBe~eHa sneKTpOHHax MHKpO~Torp~HH MeAHoA pennHKH 
c MHoroocTpHAHoA nosepxHocTbD. ITonyqeHHax onHCaHH~ cnoco6oM MeTan
nHQecKax ¢onbra Hcnonbsosanacb B KaqecTBe KaTo~a-sMHTTepa • 

CxeMa HSMepeHHH 3MHCCHOHHHX xapaKTepHCTHK KaTo~a 

Hs~HHe 3MHCCHOHHHX xapaKTepHCTHK KaTOAa npOBO~HnOCb no 
cxewe /S , cocTo~eA HS reHepaTopa HMnynbcHoro Hanp.llllteHHR, sneKTpoH-
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HOA nymKH C HCCne~eMYM KaTO~OM H ~HarHOCT~eCKOA annapaTypN (pHc.2). 
~ nHTaHHH anexTpoHHOA nymKH Hcnonhsoaancn reHepaTop ApK~heaa
Mapxca c aMnnHTy~oA Hanp~eHHH 10~300 xB H ~nHTenhHOCThm HMnynhca 
't'=300 HC. 

2 3 4 5 

PMc.2. CxeMa HaMepeHHR aMHCCHOHHNX xapaKTepHcTHK xaTo~a: 
rHH - reHepaTOp HMflYnhCHOrO Hanp~eHHR, J - BNCOKOBOnhT
HNA ~enHTenh Hanp~HHH. 2 - K&TO~, 3 - 8HO~, 4 - H3Me
pMTenh TOK& nyqKa, 5 - OC~Hnnorp~, BA~0,5 - BaK,Y.YMHNA 
arperaT. 

3nexTpoHHan nymxa aKmDqaeT a ce6n Hccne~eNNA KaTo~, npoxo~oA 
BNCOKOBOnhTHNA HSOnHTOp H 8HO~. AHo~OM CnyzHna C8TK& H3 H8pM&Be~eA 
CTanH C KO~~HeHTOM npoapa~OCTH P=O,?. ~aBneHHe OCTaTo~oro rasa 
a aneKTpOHHoA nymxe no~ep.Heanoch Ha ypoBHe 5·Io-5 Top. 

~nH H3MepeHHR TOKa nyqxa aneKTPOHOB HCflOnh30BanCH ~HnHH~ 
~p~en c ManOHH~KTHBHNMH myHT&MM H HHTerp~HA none Poroacxoro, 
a ~nH perHCTP&qHH HMnynhCOB TOKa H Hanp~HHR - mMpoKOnOnOCTHY8 
oc~Hnnor~ THn& H2-? H CI-IOB. 

PesynhTaTN H3MepeHHA 

Oco6NA HH~epec npe~cTaanmDT Hccne~OBBHHR nneHo~oro MHOrOOCT
PHAHOro KaTo~, H3rOTOBneHHOro Ha OCHOBe TpeKOBOA MeTO~KH, B pelKHMe 
aspNBHoA aMHcctrH. EcnH cpaBHHTb MOpflonorHil noBepxHOCTH nnocxoro xaTo
~a C ~8HHNM KaTO~OM, TO CT8HOBHTCR oqeB~NM TOT ~KT, qTO pacnpe~e-
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neHHeocTpHeB BHr~T 6anee pery~HBM,qeM pacnpe~eneHHe MHKPOHeo~
Hopo~HOCTeA no noaepxHoCTH nnocxoro xaTo~a. 0Tcm~a cne~eT, qTo Heo6-
xc~HMO C03~aTh ycnOBHH, qTo6N He nponannncn ~KT 3~&HKpOBKH aneKT
p~eCKOrO nonn a paAoHe nepB~Horo xaTo~oro ¢axena 1. ~yroe npeH
~eCTBO paCCM&TpHB&eMOrO KaTO~a saKnmqaeTCH B B03MO~OCTH C03~8HHH 
60nbmOA no nno~H 3MHTBP~81' noaepXHOCTH. ~H ¢opMKpOB8HHH KaTO~
HOA nnasMN B3pNBHOrO THn& Heo6xo~HMO BNfiOnHHTb ycnOBHe /JO/ 

E=KU/0 > 300..400 xB/cM, (I) 

r~e E - Hanp~eHHOCTh anexTp~ecxoro nonn Ha xaTo~e, 
K - xoa~~HeHT ycHneHHR anexTp~ecxoro nonn, saaHC~HA CT 

KOH¢Hryp~HH H pasMepa OCTpH8B, 
U- Hanp~eHHe Ha ~Ho~e, 
0- paCCTOHHHe 8HO~-K&TO~. 

~nn 8HC&M6nR OCTpH8B,HBn~HXCH TenaMH/f¥~eHHH, K03~~HeHT 
ycHneHHR nonn Mo~o B~HcnHTb HS BNP&MeHHn I 

K=thmh/a);tlrr/a, (2) 

r~e h - BNCOTa OCTpHR, 
r - pa,nHyc BepmHHN OCTPHH, .. - ~~~~~0~~~ UPw~y n~~rM~ 

B cnyqae MHOrOOCTpHAHNX CTpyKTyp, HSrOTOBneHHNX Ha OCHOBe TpeKO
BOA MeTO~HKH, sa aen~HHY nap&MeTpa "a" MOlKHO B3RTb cpe~eKB~aT~
HOe paccTOHHHe <a2>I 2 Mellr,IIY TpeK&MH (<a2 > =I/ffN). EcnH 'lltl/a>2, To 
th ('ith/a)~I H Tor~a 

K=a/1t'T. (3) 

~nR MHoroocTpHAHoro K&TO~ (eM. pHc.I) K=8. B aTOM cnyqae npH 
U=I00..300 xB H D=I eM Hanp~eHHOCTb snexTp~ecxoro noJin Ha K&To~e 
COCTaBnHeT 800+2400 KB/cM, qTo, B COOTBeTCTBHH C Tpe60B8HHeM ¢-nN (I), 
y~OBneTBOpneT ycnOBHil ¢opMKpOB8HHH KaTO~HOA nJI&SMN B3pNBHOrO THna. 
llpH ~HTenhHOCTH nepe~ero ¢poHTa HMnynbCa Hanp~eHHR 30 HC S~epMKa 
TOKa nyqKa OTHOCHTenhHO Hanp~eHHH ~O~a COCT&BnHTh I0-I5 HC. 

Ha pHc.3 ~nH ~Byx KaTO~OB npMBe~eHN BOXDT~epHHe X8p&KT8pHCTHKH 
(BAX) ~HO~a, fiOCTpOeHHN8 no OC~HnnOrp&MM&M TOKa nyqK& aneKTpoHOB H 
Hanp~eHHH Ha ~Ho~e. Hs HHX a~o, qTo BAX ~Ho~a no~qHHneTcn saKoHy 
llal.lr.Jta-.IIeHI'MIIpa, a nap&MeTp N npaKT~ecKH He BnHneT Ha aen~HHY TOKO
oT6opa nyqxa sneKTpoHoB npH 6oJibmHX nno~~ noTepH. B TO ae BpeMH 
nap&MeTp N HrpaeT c~ecTaeHHym ponb a npo~ecce ¢opMHpoBaHHH xaTo~oA 
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n~a3MN, B~HRR Ha ee BpeMeHH~e xapaKTepHCTHKH. HaMepeHHe BpeMeHH 

<( 

T") 

0 
0 
CD 

0 
0 
~ 

0 
0 
N 

0 

0 100 . 200 300 U,KB 

PHc .3. Bo.n:&T-aMIIepH!ie xapaxTe
PHCTHKH ~HO~a C KaTO~aMH 
n~o~~bmS=2 c~, paccTORHHeM 
aHO~-KaTO~ 0=0,7 CM H pM~Hl-lHOR 
n~oTHOCTbXJ OCTpzeB N : 
( • ) - Na=I07 ocTp/c./- , 
( o ) - NI=I,5 ' I08 ocTp/c~, 
(-·~ - pactieT no aaKoHy "3/2". 

3~eplltKH nytiKa 't1 OTHOCHTeJibHO HanpRJ~teHHR npH U =250 KB noKa3~BaeT, 
tlTO ~H Nt=I,5·Io8 OCTp/c~'ta COCTaB~ReT(I5±3)HC, a npH 
Ni =IO OCTp/c~ 't3 =(2s±5)Hc npH O~HOM H TOM lite ypoBHe TOKa nytiKa. 

cJ ~ R 1"-' 
I .~ A., "·· '\-

/ ~· ("':, 
- c . , ~ fir. -.." 

' • &.M 

I 
a 6 

I 
1
PHc.4. 8JieKTPOHH~e MHKpo$0-
Torpa¢HH MHOI'OOCTpHRHOI'O 
KaTo~a c N=I07 ocTp/c.l: 
a - ~0 BKJimtleHMR, 
6 - nocJie Io3 cpa6aT~B8HMR. 

HccJie~OBaHMe HHTerpaJibHOI'O CBetleHMR KaTO~O" nJIMMH YK8SYB88T H& 
OTCyTCTBMe npM $opMMpOBaHMM KaTO~CR nJIMMN npKO BypallteHH~ JI~Mpytl
l!IMX lfJ&KeJio B. 

6 

Ha ~MC.4a,6 flPMBe~eHY MMKp04oTorp8¢MM noBepXHOCTM KaTo~a ~0 M 
nocJie IOU cpa6aTHBSBHI, M3 KOTopux B~Ho, qTo KaTo~ o6JI~aeT aHaqM
TeJibH~ pecypCOM pa60T~, T.K. y~eJibH~R YHOC Bel!leCTBa KaTO~a Ha e~M- · 

HMqy aapn~a secbMa MaJI (Io-5 7 Io-4)r/Kn /II/ . 

3aKJII)qeHMe 

B peayJibTaTe npoBe~eHHYX MCCJ!e~OBaHM" MOlltHO C~eJ!aTb CJ!e~He 

B~BO~. 

TpeKoBan MeTo~MKa noaBOJ!ReT coa~aTb MHoroocTpH"H~e &MKTRPYDIIIMe 
CTPYKTYP~. MMelliJIMe o~MHaKOBYD $0PMY M paaMep~ ocTpR&B, c HeorpaHMtieH
HoR, B npMHqMne, nJ!Ol!l~b~ noaepXHOCTM. 3MRTHPYDIIIR8 CTpyKTyp~ MMe~T 

paBHOMepHYR KOS~MqMeHT YCMJ!eHMR SJ!eKTpMtleCKOI'O nOJIR no noBepXHOCTM. 
B pelltMMe aapYBHOR SMMCCMM sJieKTpOHOB peryJinpHYe ocTpMR-SMMTTepu 

MrpMT OCHOBHytl pOJ!b B $opMMpOBaHMM O~OpO~OR KaTo~oA nJIMMH, a MX 
KOJIM'tleCTBO He CKMYBaeTCR H8 BeJ!MtiHHe TOKOOT6opa nytiKa 3JieKTpOHOB, 
KOTOp~R COOTBeTCTByeT 3aKOHy ~-!eHrMOOpa. 

ABTOPY BypalltMT rJ!y60Kytl 6JI8I'O~apHOCTb aK~eMMKY r.H.~Jiepoay 38 
8KTMBHytl no~epJ!tKY M BHMMBHMe K HameR p860Te, a TaKllte B.A.meroJieBy 
38 noJie3H~e o6c~eHMR M 38MeqaHMR, o.~.OpeJICBM'tly, B.A.AJITYHOBy, 
H.E.~apMoHoaoA 38 npocMOTp o6paaqoB Ha SJ!eKTpoHHOM MMKpoCKone, 
C.B.KocT~qeHKO M 3.~.lloKpOBCKoR 38 noMOl!lb B npoae~eHHH sKcnepMMeHTOB. 
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AKanbeB r.H., KopeHeB C.A. 
BspbiB09MHCCHOHHbrn KaTOA, HsroTOBJieHHbiH 
C nOMO~ID TpeKOBOH MeTOAHKH 
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0nHCaH B3pbiB09MHCCHOHHbiH KaTOA Ha OCHOBe TOHKHX MeTan
JIHqeCKHX ~OJibr, HMeiD~X paBHOMepHyiD HrOJibqaTyiD noBepx
HOCTb. ,~1H ero H3rOTOBJieHHH npHMeHHJiaCb TpeKOBaH MeTOAHKa, 
C nOMO~ID KOTOpOH MO~HO nonyqaTb KaTOAbl C HeOrpaHHqeHHOH 
nno~aAbiD c nnoTHOCTbiD ocTpHeB oT ~103 1/cM2 AO ~109 1/cM2. 
3JieKTpOHHaH nYIIIKa C AaHHb~ KaTOAOM HMeeT CJieAYID~e napa
MeTpbi: !=200~900 A, E=1007300 K9B. 3neKTpOHHbrn nyqoK no 
nonepeqHoMY ceqeHHID AOCTaToqHo OAHOPOAeH. IToKasaHo, qTo 
OAHHaKOBble no ~OpMe H pa3MepaM OCTpHH-9MHTTepbi HrpaiDT 
OCHOBHYID pOJib B ~OpMHPOBaHHH OAHOPOAHOH KaTOAHOH nJia3Mbl. 

PaooTa BblfiOJIHeHa B Oo~eHHCTHTYTCKOM HayqHo-MeTOAHqec
KOM OTAeneHHH OHHM. 
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Akapiev G.N., Korenev S.A. 13-88-347 
An Explosive-Emitter Cathode Produced 
Using the Heavy Ion Track Technique 

A cathode based on thin metallic foils with a homoge
neous needle surface is described. The cathode was manu
actured using the heavy ion track technique whichpermits 
the production of cathodes with an unlimited area and a 
needle density ranging from about 103 to 109 needles 
per cm2. An electron gun using this type of cathode has 
a current of 200-900 A and an energy of 100-300 keV. The 
cross section of the electron beam is fairly uniform.It 
is shown that needle emitters of similar shape and size 
play the principal role in forming a homogeneous cathode 
plasma. 

The investigation has been performed at the Scientifical 
-Methodical Division of High Energy Physics, JINR. 
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