A major purpose of the Techni-
cal Information Center is to provide
the broadest dissemination possi-
ble of information contained in
DOE’s Research and Development
Reports .to business, industry, the
academic community, and federal,
state and local governments.

Although a small portion of this
report is not reproducible, it is
being made available to expedite
the availability of information on the
research discussed herein.

1




LA-UR -89-1967 - e e Dl e e .

a . \ 1T
1

s A.amos NalGds Labotaloty 8 apecsted by 1he Linwetsiy ol Canlotmia 1ae 1he Uwied Siates Depaiimani ol Energy woder .onttact W-7405 ENG 36

LA-UR--89-1967

DE89 014255
TITLE FOIL IMPLOSION STUDIES ON PEGASUS

AUTHORIS) J. C. Cochrane, R. R, Bartsch, and F. Begay, P-1l
H. W. Kruse, P=14
H. Oona, M-6
J. V. Parker, P=-DO
P. J. Turchi, R&D Associlates

SUBMITTED 10 Seventh 1EEE Pulsed Power Conference
Montereyv, California

June 11-14, 1989
DISCLAIMFR

This report was prepated as an aconunt ol work yponsaed by an agency ol the nited States
CGiovernment  Naither the niled Nt es Government aar ans agency therend, nea any of then
eniplivees, tiakes any wartianty, expiess i nplied 1 wssumies any legal Lability o1 respony
bilily b the accutacs . completeness, o1 uveluliies of anv infurnigtsa, appatatus, pomducl, o
jness shinelinesl, o1 tepresentis that 1y use would not mtringe privitely swued 1ights Reler
cnce herern tooany spectfic ommmercal praduet, prcess, ot service by tanle e, trislenank,
mannlhactyier s otherwise shoes ot necessatily constitute s nnphy 1y emboaasement, ecum
wemdntrm s Lavaring by the 'imted States Cowernnent o any agenes thereal Thie views
sl apinnus al anthors expressed hepem dee it necessarily state ae telledt thoswe of the
Iited Ntates Cavernntent s wny wgetey theeeal

L E ] R A T ) L TR R Y PITY YY P T O T T [P PP SERTTITY T RERY T TT A W TP R O P T TP TI R SPY o TRTC NPT VT ¥ W PR PR (T AR U PRI Y ]

(LN TP PO U L L I L L T R TTTY T T LT TS TP FER TR DY TRY SUNSRUTRTY T TITIT IO TR T TYINTEN

A e e, KT IEL L e T L L LT TOPY TR T TR Y [T 1] PL IS T T TX T T TR TR T T S TY TUL AR TITETY (TS ITON Y TR IS T ST TS TUR LY N R P T TTY DR T TTRNL I TETYRY N

le Los Al National Laborat
_LOS AJANNO)S LosAamos NationiLabaratory

[ TTV PR X TET lJ"..i' 1 . . ey . l-|l.||ﬁ|'Ll_)


About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov
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Abstract

PEGASUS is a 1.5 MJ capacitor bank
tacillty used in the Los Alamos Trailmaster toil
implosion program. The experiments on this facllfity
are to serve as a dlagnostic testbed and foll phvsics
henchmark for toil implosions with explosive
generators as drlvers. During the tlist vear of
operation, foill implosions liave beer driven by
dlscharging rha bank directlvy into a verv thin
Aluminum 2500 A thick free-standing foil without anv
pulse sharpening techniques; so-called "direct drive."
These direct drive experiments have served as inltial
tests to aptimize bank performance and !oll imploslen
oxperimental techniques. The results to date are
presented below.

BECASUS Facility

The PEGASUS puised power facility {s a
L.5 '3, M6 uf, 1.0 kV capacitor bank. WIith our
present load chamber, which la designed for use on
explosive generators ae well as with the capacltor
hank, the rlse time ot the current ls - us. Total
inductance |Is 2/ nh and thie bank fnductance Is - 4 1.
The capacltors are Maxwell 60 kV, 6 uf rapaclitors
arranged Into four modules on the peripherv of a 20-1t
diameter radial transmisslinn llne. The modules,
similar 10 the Maxwell Shiva modules, are charged to .
maximum of * 60 kV formlng 4 two stage Marx. Far 1he
data uesented here. the capaclitors are protectved |ram
excessive ringing by a 100 mid 88 {oll resistor
ramnected hetween the plates of the transmlsslon 1lne
‘o the additlan Inherent reslatance of the PFECASHS
tank of 0.5 mii. The modules were switchied via
detanator switehes . For reasans plven below, Maxwel |
vatl pop switelivs have tow beent Iustaliod as start
s ltehes

&

The maximm cunrrent of the capacitar bank
Inta the load chamler fn o osent use 18 = 10 MA. Ta
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abunt el f the quarter evole 1ime of 1he hank Thies |

deliel At lny, Bate vl Fellt REANE Mole elerpy IS
Masipated I the laad chamber as diminl shing 1etarns
teallved In Ioll energy ws Voltapge wind corpent
Vil et it niwxt aet ol
Flaw Swlteh as o prilse sharpening devive s thet
wWill b possthle 1o altive the foll tmplaslen ai
vewk entpent ol the capac e bank ot e lie
ey tata the lolld

HE ML ol s

vxperiment s wlill ase o I'Lasma
1

1he

Mm.ax 1mim

wwl ol wore o s twit lalte
oesene 1helr oargpent
atsl B g ] e
wW b ] et vone e e

[T BECTETY VRN IEOT NI TETS B I R R
A 11 e are ey bl ph,
vl bny BN LITE RO I 17 XY |

vl I Pree abres darrmg vhe o

LSOV RCRTTIT TN I IYY IR FYUR RN TR CT] IR T TLRYY I ST TRN I

CAPAI Qv paten adexatelt e e g s

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
initially {s less than expected by - 30-50% for a
period of 300-500 ns. Since a precisely known current
vs. time profile is required to investigate 2-D
effects of foll {nstabilities during the implosion, we
are replacing the detonator switches with rall 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 BO kV.

The load chamber (powerflow channel) is
slhiown below in Figure 1. The coaxial section, - 40 cm
diameter, mounts onto elther our capacitor bank or .n
explosive generator. The negative electrods
(Aluminum) is soft-anodized and the channel is
routinely hi-potted to 160 kV DC before use on a fofl
lmplosion,
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Experimental Results

Diagnostics tlelded on rhe experlments
include a gowskl, a capacitive V probe, several
channels of Faradav-rotation current measurements, i
;our-channel XRD array, an x-ray pinhole cameva, a
sinsle channel bolometer. VUV spectrometer. and
optical cameras. Current (1) vs. Tlme data i1shown in
Figure 2 below) shows the eifect of the {oil implusion
#s an =~ S0% npatceh at - ! use¢ on the rise «l the
current.
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Figure ). Effect of the loll Implaslon at the vilse ot
the curvent,

Caleulated. slhag-madel Imploslons occeur about
vort i ps earller then experimentallv ahscerved:
however, thr detopator switelies are bellveed to have a
veslstive phase whilelh retards the Inltlal rlse wf the
vurrent The vartem values ar fmploslon time and
mapnl tude ol the carrent dip are In agreement hetvesn
the oxprrimental and calenlatel values.  The slop-
mealel Implosion on the whole appears ta clhiarascterize
the o« aarse leotnres nl the forl implas fon
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Pulse-sharpened plasma-flow switch experiments which
follow wlll be desigt.ed and analvzed urllizing these
codes.
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