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FOIL I!IPWSION STI’IIIKS ON I’F.LMSL’S*

J. C. Cuchrane, R. R Bartsrh, F. BI=p,av, !1. K. KI(ISI.
Ii. Oona, .1 V. l’arktir. .IIIJ 1’ .1 “:L1l-<,l,i*.~

“Ms Alamos N;ltinl)til !..lho!-a:,,rv

Phvsics Division

r 0. Rox :661. !4s E!,?h
Lus Alamos, !Jew ?lexiL.o H,’! ).,,

PEGASUS is a 1.5 M.J capaclcor bank
!acllltv used in the Los Alamos Trailmaater toil
implosion program. The experiments on chls facilicv
are CO ae~e as a diagnostic testbed and foil phvsics
benchmark for t-oil implosions with explosive
generators aa drivers. During the fllst vear ot
operation, foil implasiorm have beer driven bv
discharging rhe bank directlv into a verv thin
Aluminum 2500 A thick frern-standing foil wlthouc any
pulse sharpening techniques; so-called “direct drive,”
Thes@ direct drive rxperimenta have sened as initial
ts.sta LO optimize bank performance and ;o1l implosion
uxperimencal Techniques, The results [n dare are
},resen~ed below.

The rEGASUS pu;srd power i’aci lit.{ is ii
L5 ‘U, ;}16 pf, 120 kV capacito: hank, With our
pre!tmt load chamber, which 1s designed for use on
wxploaive generators ● m well am wlLh the capacitor
l~+ink . the rise time of the current la - L ~s, Total
inductance Is 11 nh and (ha bsnk lllducLance 1s - b Idl.
Thr 1.apacicurs arr Fiaxwell 60 kV, h uf rapaci Lors
.lrrang~tl into four ❑oduLea nu thp peripht=rv of H ,](l-It
dinmrter radial Lra,lgmlsslon Iil\e, Thr modules,
\im[ l~r 10 !he tfaxwell Shlva mo4ule H ~re (.hargrd !() .I
muximm (II + M) kV tnrmlng M IWO M!age tfarx. F~3r !III.
(laIu llt~wrl\!rd here. thr cupacltors nre prntec!u(l from
~xcwst!ive ringing hv u 100 mll SS !oII rrsist.or
,(II IIIrr Ird between the pla(eu of” llIr t I,anmmlssioll 1 !IIO
,11 !1]? addjt 1011 lI1herent re~intanre of rhp PEt’Asl:s
!,i~!)k of (1. \ w1, The modules w~r~ swltrlIc. rl vi; I
,!(. I ,)1),,1 (11. %Wl [ rtlrw For re.4~o11s }1.1~.w.11lIt.l(Ibf, !4~IxwI.11
:’,11 I V,ull %WlI l.tlo.q IIAW 11(-IWIlowll IIl%r {111o11 ;1s !;1 all
\wl I l,h(, s

TtIr mnulm, um (,,!-rrl~l Itf fhr i,npn,,lf(lr hmIlf

fllf(l 1}1(, )II(ld ,.)li{idr~r III I!! .,.?11! II%,. IH - 1[) HA, r,,
,1(IIu.,IIIta,nk I.\II 18.111 Of , MA lIm M hI. c.11 (Irl Ii”rrod 1111(1 .I
,hunmv 1,1-,1 ,11 HM kV Iiarp.e vI.l IaF,F :1:1] Illrprt .Irlvo
r~norlfnrl,t~, lhr ~(111 lmplorip~ III ; PM (jr 1,. ss {It
,,I)I?III I.III! IIIC. ,I,!nr!el (.VI II. I Imp III I)IV hank 111(1%
r,a,twl HI 1IIP, mfll r 1,111r-n! mvanfi mwtr VIWI v,v is

,ll!. hl~Itifvfl III IIw. lIIml rlinmllof JI.w ,Ilmllll+ltllifl 10111111*

;11 P 11. Jll 1:!.11 Ill 1,11 1 rllwrv.v us Wlltlly. r 4111(1 1111 loll! {Ill,

lJl?. Pd 1),,1 Ilrmf .Iol (It 6, X1,1,1 Imvlil !, wl I I II*6I ,1 I’1,1.,mii

}Illw !. Wltl. tl Mu i! pwl!ul !iIlmlprllfllp, (Ii, v!l.1. ,. # Illill It

,WI I I III. }IfIqkll)lt, III (It Ivt. !III, fIIll lm~,l(,kl(,ll ,11 flII,
,,,.dak (!11 14,111 1,1 Illtm 4,,l\1nll ‘f,l I,iillk ,Illrl (16. ] is.,O1 m.lhlmlttn

,III,16:V I(lttl 1118. If Ill

Ill, f,ltlnllll ..wlt! 11,.,. W,, I,3 8 l,,,.,,.,, ,,, ,0 1.,1 ,s:

1!!1 ,I,,tq,,l l,, !!1 8 abut I,n,,,lll!lr 7I1OI1 8 Ill 1,.111 .,,,’1 c r$t, l,m,l,

,11’*J’ 11 It,’h alto. ‘:1,1’V 111)’.11, .,11,1 Is,., ,, Q,.,,. ,>1 ,!,,,1 I l!l~,l,

l!.ll,,l! 111!.: 11,,1 ,1! 1,11 ,,1 .Iwlll 1,, .,1 !!; 1,.1,1! 1!!1, 1,, ,.. ,,, !!

Ir,,!lllm,ll 111 .1)).; I*]*, , 118,,, 81,111!1): II, *8 I,,l%f ,;1,,11

However, jiccer has proven with the detonator switches
to be a problem. We have ❑ade continuing improvements

in the switches but there remaina a “foot” where ~

initially is less than expected by - 30.509 for a
period of 300-500 ns. Since a preciselv known currenc
vs. time profile is required to investigate 2-D
effeccs cf foil instabilities during the imploslon, we
are replacing the d@conaLor switches with rail gaps.
Because of the coulomb limit of che rail-gap switches,
deconacor-switched crowbars will be used for capacitor

bank operation at voltages significan~lv above 80 kV.

The load chamber (powerflow channel) is
stlown below in Figure 1. The coaxial section, - 40 cm
diameLer, mounts onto either our capacitor bank or m
explosive generator. The negative ●lectrode

tAluminum) ia soft-anodized and the channel is
routinely hi-potted to 160 kV DC before use on a foil
impioslon,

LAGUNA POWERFLOW CHANNEL
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~&a Pulse-sharpened plasma-flow switcl] experiments which

Diagnostics tielded cm the experiments
follow will be desigr.ed and iannlvzed uriltzlng chesr
codes.

include a - gowskl, u capacitive V probe, several

channels of Faraday-rotation currcnc measurements. .1
:uur.channei SR!3 arrav, an x-rav pinhole came;a, a
sin,;le channel bolorrre~er. VW spectrometer. and We acknowledge 1I1o t.xrerL hrlp 01 B.
..pt ical cameras Current (1) vs. Time data (shown in Anderson. H Reed, G Sandoval, tind M. Trujillo.
Figure 2 below) shows rb.e ri”fect of the [oil implosion

..s ;tn - 50~ notrll ac - ? psec on (he rise ot (IIL.
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