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Abstract

PEGASUS is a 1.5 MJ capacitor bank
facillity used in the Los Alamos Trailmaster toil
implosion program. The experiments on this facilicy
are to serve as a diagnoatic testbed and foil phvsics
henchmark for toll implosions with explosive
generators as drivers. During the tlist vear of
operation, foil lmplosions have beer driven by
discharging rh» bank directly into a very thin
Aluminum 2500 A thick free-standing feil without any
rulse sharpening techniques; so-called "direct drive."
These direct drive experiments have served as initial
tests Lo optimize bank performance and ioll implosion
cvxperimental techniques. The results to date are
presented below.

BECASUS Facility

The PEGASUS puised power facility {s a
1.5 'J, 216 uf, 120 kV capacitor bank. With our
present load chamber, which is designed for use on
explosive generators as well as with the capacitor
bank. the rise time ot the current is ~ 4 us. Total
inductance {s 2/ nh and the bank [nductance Is - 4 nh.
The capacitors are Maxwell 60 kV, 6 uf capacitors
arranged into four modules on the periphervy af a J0-ft
diameter radlal tcansmission line., The modules,
sim{lar to the Maxwell Shiva modules, are charged to a
maximum ot ¢ 60 kV forming 4 two stage Marx. For the
data presented here. the capacitors are protected trom
excessive ringing bv a 100 mi 58 foll resistor
connected between the plates of the transmission ]'inpe
‘o the addition inherent resistance of the PECASUS
bank of 0.5 mii. The modules were switched via
detonator switches. For reasons piven helow, Maxwell
varl pap switches have now been fnstalled as start
switches

The maximum current of the capacitor bank
fnto the laad ~hamber in prosent use fo - 10 MA.  To
date, o peak current ot . MA has been delivered foto a
dunmy fuard ot BB KV harpe voltapge Yith dirvect drive
experimerts, the tall implodes in - ) us or less at
about kalf the quarter cvole time of the hank Thus,
veneltating more cutrfent means More cnerpy s
Atnnipated In the load chamber ax diminishing 1etarns
arte rtealived 1o toll energy as voltapge and catrent arne
tafsed thil hext et of experiments will ase o 'lauma
Flow Switeh as o pulse sharpening device <. that at
will he posstbhle to dilve the tall tmplosion wr the
seak carrent ot the capacit ol bank and deliver maximum
cnerey tate the tol)

Detonator wswitehes weroe s hosen tngtfal's
tar *eayony ol ot o hecaune their oarrent and coglomh
apave LU hen are very hilpgh, and heoanne of *hefyr hiph
tetrabi e
penulted iy oany pre glres daring the pant vean

hetnnntor switohed operat tan has et

twotk o coappoerted s Ve 1T Tl tment o baeg

VAPRD Anrac paten adexandb fa Ulrpfma T

However, jitter has proven with the detonator switches
to be a problem. We have made continuing improvements
in the switches but there remains a "foot" where 1
initially is less than expected by -~ 30-50% for a
period of 300-500 ns. Since a precisely known current
ve. time profile is required to investigate 2-D
effects of foll instabilities during the implosion, we
are replacing the detonator switches with rail gaps.
Because of the coulomb limit of the rail-gap switches,
detonator-switched crowbara will be used for capacitor
bank operation at voltages significan.ly above B0 kV.

The load chamber (powerflow channel) is
shown below in Figure 1. The coaxial section, - 40 cm
diameter, mounts onto elther our capacitor bank or an
explosive generator. The negative electrods
(Aluminum) {s soft-anodized and the channel is
routinely hi-potted to 160 kV DC before use on a foil
implosion,
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Vacuum preasutes ate typteally mid 107 vort
when we ({re We have nat obaerved shorting of the
chatnel durdng the Inttfal 1o evele of the carrent
e The totl mount ing, rlngs are held In place by
apring loaded tingera, whiich ate andey load when the
forl mainutactu fop mandiel {4 1epoved The mandre]
han simb lar spring loaded Pingets to pip the totl
tings 0 Thils techintgue allows the free standiog,
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Experimental Results

Diagnostics tielded on the experiments
include a gowskl, a capacitive V probe, several
channels of Faradav-rotation current measurements. a
rour-cvhannel XRD arrav, an x-ray pinhole cameia, a
single channel bolometer. VUV spectrometer. and
aptical cameras. Current (1) vs. Tlme data (shown in
Figure 2 below) shows the effect of the foil implosion
as an -~ 50% notch at - 2 usec on the rise ut the
current
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Figure ). Effect of the toll implosion at the rise ot
the curvent.

Calculated. slug-model {mplosions occur about
von 300 pns earlier than experimentally observed:
however, the detonator switches are belleved to have a
resistive phase which retards the Inftial rlse of the

current The current values ot implosion time and
magnl tude of the current dip are in agreement betveen
the experimental and caleulated values.  The slug-

madel (mplosion on the whole appears to characterize
the r oarse features ot the toil implosion

The bolomet er measured 39 B aof dadlated
ecnerpey tor shot no. 10 trom 50 eV o to ) keV Al enerpy
estimnte made from the above enprent dip vields - 100
kI intu toll kKinetie energy The capacitative valtape
probe Incated on the powert low channel thalfway alonyg
the teed svutem inductancey showed a 400 BV osplke at
toll lmplosion time XRD data rhows an x-ray bhurst ot
tmplosion time with width of 00 ny The burst has
twon peake These results me tvpleal The twin peaks
vat the heginning to end of the pulsedy posaihly
supgpe st a0 preenrsor of fofl omane Lo fving onoaxd-

hetore the main fmplocion A twpiveal width g an g
choueh we oere had o width o 100 nn o ope whot
Fffoctive blackhady temperatare ol SO eV i antered

from the NED data assaming o L oom dameter onpaee
Pffor e are present by anderwas Co measoare Che damet e
NIRRT EE T

o WML 5

Diveot e tafl tmplosion shots f el o
date on FLGASYS have provided el s In pood
ateement o wih by omede ] o loalat tane tnntabt i

ey el S el teety wi Tl e addtenned feoaq e ten
b whote vedng the newlw et alled Maxwe bl ol gy
wtart cwi ' ches Fhis apeomingy s hot g ien W) 11

vt el et e e amert s by g oy
ceploston clarta for b himan boang ceale vaabile ol
Crarranye baleayh Pasl e it b e

Pulse-sharpened plasma-flow switch experiments which
tfollow will be desigred and analvzed utilizing these
codes.
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