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YCKOPHTENL C IUIASMEHHHM PASMBKATEJEM INA CBY IEHEPAUMM

B.A.Tuuusypr, H.I'.Hozrawos, M.H.Bykc, M.K.lMenes
WHornTyT npuknamnoi duawkr AH CCCP, r.lopewuii, CCCP

YeKOopUTEAM C TIA3MEHHHM DaSMHKATeNeM TOKa NPMBASKaNT KOM-
NAKTHOCTHI ¥ NPOCTOTOR KOHCTDYKLHA, OJNHAKO MCNOJNb30BAHHE HX B
CBU saekTpoHMKE JATPYAHEHO. "CHIBHOTOUHOCTR' yckopuTended B
2Tol ofaacT# OCBOeHA caa00C, MMNeNaHC A40H0B C MAPHUTHOA HM30JAA-
umeit, GopMUpyOmAX TpeSyeMwe Myuk#, kax mpasuno, Bswe 100 Om.
Pa60Ta YCKODHTENA HE TAKYD HAUPY3KY He MOXeT 0GecneudTb HOpMATb-
HOTO (YHKLMOHMPOBAHUA NA23MEHHOTO PASMHKATENA, PERNM MarHUTHOH
CAMOMBOJALMK NpaxTHUECKH He JocTuxuM. H TOMY Xe QJEKTPOHH, Mo-
nagsone B cucTeMy QOPMHDOBAHMA M3 O0JACTH DA3MHKATENR, HApyWaT
KoH(p¥rypauuo myuka. B pa3paboTaHHOM YCKODMTENE C MAA3MEHHHEM pas—
MHKaTEJIEM BT TPYNHOCTW YAaloCh OCOATH W HOJYUMTH NydOK C TOKOM
7+10 %A u eHeprueit anexrponos 1,1+1,3 MsB. 9ToT mYyuOK HCMONB3O-
panca B CBU reneparope Tuna peaoHaHcHo# JBB, BHXOgHa#s MOUHOCTSH
koroporo goerwrana 1,5 I'Br wa nawHe BOJHE 2,8 cu npu KII oxoxo
20%. Tepswunsm Haxomurenes cayxun MMH ¢ EmiocTeo B yRape 0,24
urd ¥ PHXOAHHM HarpsxeHyes 400-450 kB, HHIYKTHBHOCTS pas3panHoh
uemu - 6 mxl's. Pasmukarens COCTOMT M3 O-M¥ MI3MEHHX myuek, KO-
TOpHE S2MMTHBAKTCA 0T KOHIEHIATOPOE EMKOCTEO 1 uxd, 3apAReHHHX
1o 5-10 xB. HeuGomee crabuisHas padoTa YCKOPHTENS Halmoianack
Np¥ TORE, MEPEKINUAEMOM B HATDYSKY, ONM3KOM K MAKCHMANLHOMY TO-

wy PHHa - oxoso 50 xA. [MTENLHOCTE TOAYUEHHOTO WMIYAbCA YCHO-
papmero Hampaxerus — 150 He. OnTUMANBHAR HArpyaxa YCKODUTENS
ofecneurBanacs 38 cueT NON6Opa CEeUMaIbHOR KOHUrYpauuy KaTol-
HOTC fEeTA2TEIA.
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< MOHHHA TOK MOMEPEK BAKYYMHOT'D MATHWTOM3OJAMPOBAHHOTO 3A30PA

B.M.@énoﬁoa
MucTuryr Agepsoit duamxn CO AH CCCP, HoBocusupck, CCCP

Jlan aHanua APCUSCCOB, OrPaHMUMBALMKX [UIOTHOCTE TOKA WOHOB

B BaKYYMHOM 3230DE B YCAOBMAX MATHUTHOM W30JALNK BJNEKTDOHCE.

PaMeTpH BHOpaHN B IHanasoxe OKCMEDMMEHTAALHHX [aHHHX [0 Mera-
JIETHEM TLI23MEHHLM Da3MHKATENAM U CeHepaluy MOMHHX MOHHHX Tyu-—

f-B.Eﬂonaraeu UTO 2HOA W KATOL MOKDHTH TUIOTHOX NNA3MORE, Tax
JTO -JA—O U TEOMEeTDMR JuOfa — MHOCKAaA. [IIA KBAUMCTALMOHADHLK

IEKTPOH-WOHHHX TOTOKOB YPaBHEHHE DABHOBECUA MUMEET BUI:

(E2-£2+H7- ‘yar_ﬁﬂ.e (GG )y me(U- 47) (%)

SKCNEDUMEHTAJILHHEX JaHHHX M0 I&PHHTOHSOUHPOBBHHHM AROLAM MOX-

3anuc

ao-ue:'rs COOTHOWEHHE : J >> JM ﬂ (I'* o,ﬂ /43 KOTODOE
YODPOCTHTEL ypaBHeHue (% ) n uonyuuwa dopuyry mns naor-

W TOKa MOHOB: g

L rr ol ). R
(50 19)* (- Hig 13 ) (24 Ay Uy )= wBfems? Hoe w Hy -k, U -m8
JMHMAX © camouaoaAnded (MATI) nose Hy - Ha anofe 3&IAHO [OJ-
TOKOM JMHWKA, HA KATOMAE Mone H< Hy - nocxossry uacre Toxa

SHOCUTCA B BaKYYME JJIEKTDOHHHM NOTOKOM. [lomaras H —u, HafinEu
Aenbﬂyn OJOTHOCTH TOKA MOHMHOR yTeuxu = MUTI.
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ION CURRENT ACROSS MAGNETICALLY INSULATED VACUUM GAP

V.M.Fedorov
Institute of Nuclear Physics
630090 Novosibirsk, USSR

The present paper gives an analysis of the processes, limit-
ing the ion current density in a vacuum gap with a magnetic in-
sulation of electrons. The parameters are chosen in the range
of experimental data of the megavolt plasma opening switeh and
the high-power ion beam, We assume that the anode and the catho-
de are covered by a density plasma, thus EC=EA=O. and the diode
geometry is a plane. The equilibrium equation for the steady sta-
te flows of electrons and ions gives

(o) (E2-E2eH Bl oy = ST (0,01 ) g g g 02 -2,

From the experimental data on the magnetically 1nsu1ated diodeqs
+

one can write the relationship: J“»JPA L%E‘- (f _m )]

which allows to simplify equation (*) and to get the ion current

density expression:

= 5) (K ) () Ay 0, ) Aoy omt W, - £, U

In the lines with self-insulation (MITL) the field H, on the ano-
de is given by the line total current, on the cathode the field
is Hc < HA due to the vacuum electron current. Assuming Hc=

=0, one' finds the ultimate current density of the ion leakage

in MITL.
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IMMOBILE PLASMA EROSION OPENING SVITﬁH FOR COLLECTIVE
ACCELERATION OF IONS WITH STRAIGHTFORWARD
RELATIVISTIC ELECTRON BEAM ( REB )

G.I. Kotljarevskii, V.S, Lopatin, G.E. Remnev
Tomsk Nuclear Physics Institute
Tomsk, USSR

Requirements of effective ion acceleration with a straight-
forward electron beam (a dense anode plasma, an extremely high
REB power density etc.) are met in REB generators with plasma
erosion opening switches (PEOS).

A double pulse-forming line, Z = 6%, t = 90ns, was charged
to 0.6 - 1.0 MV voltage. A coaxial diode with a central electro-
de (cathode) diameter of 0.1 - 1 cm was filled with neutral gases
with A = 1 - 130 atomic weights, both pure and mixed, under 1mm
Hg pressure. After gas breakdown, current through an inductor
(cathode) reached ISh €2 200 kA. Fast switch opening was observ-
ed within Io' 0.6 to 0.8 ISh'c‘. With increasing atomic weights
of PEQOS plasma ions, the value of fast current break decreased
from 0.44 Io to 0.12 Io for A = 1 and 130, respectively, with
0.6 cm cathode diameter. Rate of current break dI/dt dropped by
more than a factor of 2., The REB of 1011w with 100 kA/cm2 cur-
rent density was produced in the coaxial diodé with the plasma
anode and accelerated ioﬁs of the relevant gases with 20% effi-
ciency. Characteristics of PEOS and collective accelerator were
determined by a light component when hydrogen or deuterium -
nirtogen mixtures in 1:5 and 1:10 proportions were used.

The sum of the data evidences thaé are characteristic of
immobile plasma erosion opening switches with small-diameter
cathodes are not worse than PEOS characteristics with a drift-
ing plasma. The possibility to control changes in plasma ccm-
position essentially extends applications of accelerators with
PEOS.



