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the ends of the coil durin~ the implosion. The COil

currcllt rcquir~d is tllcn dU() L1.
!ASL L~iCtil ptnc!ms have ~ustly been operated with

an iIIi Lial elcctrjc field at the inside of the discharge
tubL! of - 1(JOkv/m. h’e hope to raise Lhis In the fu-
ture co - 70il k\’/IJ, so Liu pr.’senc expcrirsent is de-
siglwd for LhOt iicld strcn~th. This requires ~ 200
kV/n, so the prt:scnc oxpcricent is desi~ncd for that
field strcntith. lhis requir~s - 250 kV around tla
4011-r~~]--dia:::.’Ler Lube, am! it mst be applied to i.~

inploding plasfi,iw!IiciI iIJS a non-line.nr rcsisci ~: i.m-
pediJr,CC of -- (3.3 i. durins tile iirst p~rt of t] : im-
plosion. ihc resistive plitsc:a iapt’dance is ac Jail.y
the result of a rapidly jncrcasing inductance f 0.3
H/see caused by the effective incrcas.e cf coi area
accompanyia!; LhC inplosioll of a current sheat sepacac-
ing prcionized u:uxgnetizcd deutcrium plasm - the
nmguetic field. NC have assu~cd, for design ; .’1: R.
that the plasma interacLs with ti]e ❑agnetic pist~, .
a bounce L-Jociel,i.e. that in the coving fraac of the”
piston, ions are elast~.tally rcilcctcd. This gives
the maximum pOSSibld rccm.mtuu eransier and thus the
slowest inkard shca~h velocity possible. The 0.3 i,
plasm Inpedancc cited above corrcspunds to a fillit”.o
density of 1021 deuterons/ra3. A snowplow model for
the iupl.oding plawaa, or arty substantii31 amount of
field d~ffusion, leads to a larger effcctivc plasma
impcdmce.

(hrr first idea for a pulse generator to operate
the tiperirwnt w:~s mylar stri~line Blumlein generators,
iu~imx~li~ LIIk icdci Oi Lilt udLciIluti gluup~ ana ucners
stridyin~ colli~ionless s!mck phcrtoacna in thet~-pinch
geonctry. Ottr cxpcrimcnt dif~ers irom these earlier
ones in that we hope LO use NO to MOO times the plas-
ma dcr,~ity at several tin.cs the m~netic field strength.
The i~tb::cr density of OU1 pl:uxra gives it a lower im-
pedan~e accordinfi to either Lhc bounce or the snowplow
mfjd(?l~. If, as sccas likely, fielcl diffusion is smaller
at hiuher density, this also will lower the eifective
plasma Impccinncc. ‘l’he result is that our generator
Ircpedancc must be scvcrai Lizcs lower than chat of the
Garching experiment in crdcr to apply a reasonable
fraction of thi! Eenerator mf co the load. A Blumlcin
generator is a~ran~ed with Lwo line sccLi.ons in series
so tilat its effective impcdcrnce is twice that of t~,
lines. This is compcns:~tcd to some extent because L
delivers twice the ch,lrgin.q v~ltagc. The Garching I .-
pcriruent ds driven at four feed slots each onc being
ied by a 131umlejn gc~crator USLOE 44-m-long line sec-
tious 1.5-m wldc, ins.:ldtc.d with 2 m of polyester
film, and ir.umrscd in hattr. %hc lines have 0.29 i~
inpw.!ancc al~d arc cilari;e(i to 125 kV. The total eaf in
the circuit is chcn 10” V i~l]d titt! ~cncrator tipcdance
is *2.3 i.. In order for ;his ~cncrn~or to drive 800 kA
throuf,h our load it wouid I)uve LO bc charted to 260 kV
instead of 125 k\’. Prcsc=~bly it should ti~un have
double the ill:;ul~~cirm thickric:is and, to have tlm same
iJr!;IC*dd:IcQ, IL would hJve to be J-m wide. This suerned
dii~”iculL , ultilollfih in ptfncfp.lu it could h~ve been
tlorlc . :! ~ tlll,lLLr.lCtlVC tt’.ituru ni Blur.lcin ~cnerators
on our l(!I:-fr)})~’(l.il]CU ~O~d ~:J thtlt ~CJfliJrC Oi p!TiOniZ~-

tjon or flrlnt unto an UVLICUJY1:O dfschJINc tubu would
ripply nonr]’: iIIL Qf 11 - 2 NV ~l~i to the coil, so as to
rnokc ln:;ultntioll f~it:i})dvl’r ar.d LIJk.Q di’sLruCLIOn likely.

An nlt~’tl~.lclvu sch!r..c ublnu simplt? cr~lnmls~:ion
lint-t;, owiLclII.*11 ,It Lh iudrr vIId, uuL!”crti fLmUCrthe snwu
d~!lbldvm}t.l~;u 01’ tjUlk <l!I ! lit! Ullii.iLl!~ll ti~&lL1.’tilo IL h not

suhjmt to Cttt! volLII~v dmldjn~ I)robl(vn, but the Iincs
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Fig. 2 Calculaccd wave forms of circuit of Fig. 1

driving plasna load assumccl co h,lvc ~o~l

dcuterons/sa3. Bounce xocel perfect magnetic
piston startiag at inner wall of tube
f~ - 0.1S m]. Coil l-m long with inner radius
0.20 m. Plasma motion stopped at 1/3 of
initial radfcs. Marx no-load voltage 190 kV.

I,!SI.,AICLYrlclAl


