LA-UR- 93-2304

of the

ely owned nghis. Refer-

thereof. nor any of 1heir
service by trade name. trademark.

ar 1mobed. or assumes any legal liability or responsi-

. Tapoime aSTWTASy. SKEEDiSiEIC. ur e

~exes iacimed. 1T -soresenis

1 4
e her==n i

agency thereof. The views

ply ;s endorsement. recom-

necesaarily swate or rellect those

.iness of any informauon. apparatus. product. or
thar s use would not wfnnge poval

i= specfic sommercial product. process. of

her *ne Uzited Stales Governmeal n0r any agency
the Unrned States Government of and

r favonng b

:gnnu:l'n&oﬂelpruldhﬂundnnol
U=:ted Stares Govern=est or ans agency thereof.

:orees TARES ANy 4ATANT: CYpress

This rescrr wad srecared w0 account 0 work spossored by an ageccy of the United States

Geovemnmen: et
masuiEsorer. or xhersise does 2ot teceuanly Soastitdte dr im

me=dilon.
and

o
T

Los Alamos

PARDICAY- 1y,

TAY IO NAL

Titte:

Author(s);

Submitted to:

n AASTER

PLASMA FLOW SWITCH

ON PEGASUS 11

Joo G Cochrane
R. R. Bartsch
J.o Fo Benape
', K. Forman
R. IF. Gribble
J.oo S, Ladlsh

Vv P . , .
_\\\‘\\'\ \ \*,\(‘_ 'l

AND FOIL IMPLOSION EXPERIMENTS

I. Qona
J. V. Parker
D, W. Scudder

J.85. Shlachter

IFo J. Wvsockld

Uth TEEE Internat lonal Palsed Power Gonlerence

Alhuquergque, New Mexileao

DISTRIOUHON OF THIS DOCLUMENT IS LN IMITED

Lo ALME, Notewsdl | wn shivy o0 b n 0 Do s opgaartirdy sengshtves o opaercaboed sy (e §lnyorsaly of © oo G i 61 Dingpstnent of 1 nergy
i oot AW S L M W Thy e paew o oo (hom Arte b T gl bl dre omonigoen gt (i 1] 'y € amentirunioe W sttty A S lpmave noyalty fiee eeoss

yuatohnluaw rosgowhom o Hom pmalventasned Swersy oof s o omtledsaglunes oar by ABeoww ool oy oo &0 e 11 °

» Caemnnineeed gugwrson | | s ALiosgs Nalmonsd | stenshny

sopanin 1At B g ity (e, 00t ke ae ek postforsnommd orader B aoongm ws o tha U8 [apiinwent of 1 nosyy


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


PLASMA FLOW SWHCH AND FOL IMPLOSION EXPLRIMENTS ON PLGASUS T

1 ¢ Cuchrane, R R Batsch, ) R Benaee, I' R Forman, R F Grbble
'S Tadish, 1 OQopa )V Pather D W Scudder. 1 S Shiachter, T Wasocht

L.os Alamos Nationa Lal-oratony
[ as ALamos NA 8 /S8

Introduction

Peasas s the apuraded version of Pewssus, # pulsed
rower machine used m the Loy Alamos AGTHX (Aboy e Ground
I Xpeoments) program A zoal of the proggam is to produce an
mrense 100 TW)Y sowee ol solt x-ravs fTom the thermahizaton o
the hinctie enctey o a1 to 10N plasima implosion The tidiation
pulse should iave & maximum dutation of several [0 of
ninoseconds and will be used i the stady ot fusion condinons and
matettal propertie The tadiating plasma source wiil be genetated
by the themmalization of the hinetic energy of an mpioding
wvindoeal, thin, metaliwe foil - This paper addiesses expetiments
Jone ana capacion bank to develop aoswich (phisma tlow swateln
to swateh the bank current mte the foad @t peak corrent This allows
etlicient coupling of bank enctpy mto told hinetie energs

Fuaure 1is adeawang of the Pegasus 1 facility - Pewasus 11
machine parameters mende a stored energy of 4 3 MTat J0o RV o
svatem inductance of YO nband cotremt capabiliny of 1S MA This
duadiuples the encrgy or Pegasus Fa this soltage The upetde wos
accomphished by replacing the eapacitons tated an 1o K storad
energy ol RV sath capacitors tated an WO KS at SOV The new
capacitors have a cunent capabality of 250 KA/capaciton and can
stamdd up to 207 eversai at full charge for arated itetime ol over
00 shoty Fo stay wathin thas soltane reversal specification, series
tuses e cnploved (o shut ofUthe carrent alter peak cioent The
bank itsell 15 composed of twa habves cliareed to opposite polans
Fach half has four modules with eiplteen capacitons cach - The
modules e placed around o radial ansassion ine wath the load in
the center of the line Detonatar ssetches’ shaeh fonm an annuba
thiminum et that penetrates the polveths lene sswaeh insalation are
wsed to swateh the bank  The Befity has been ased i “doect dine”
7 pnchmplosions of tlan aliunimom s, lugh maeenod tield
diflsion experments, pulse shapenms and switchmse expenmients
st i plastun flow switch, amd mostiecenhy, oimer esperments
where the Toad vean atummnun evlider wthoa 008 mm ek wall

ca bty

I sperment Results

e prrpose of the plasma thosw swatch (pisg experments
presented hese s 1o desclop a swireh that demonsuates switching
aite i ughandactanee duminy load — On previous expeniments doene
on Pevasus 1 owe have observed eflicient swoarching ot all of the
dinve cunrent o stane load at avadias of S em (the told tadins)
However, ssatches doiving implosion {oads have not been able (o
develap voliaees necessany (o din e pood implosions (Vo amfenred
“LORVY  Specuianon s that the swarch cannot support a high
switching voltave becatse of plasma either i the powe tlow
channel o1 birdemg the foad slot The experuments done on Pegisus
I use @ thick copper evhinder eof Fem radius as the foad - TFoaue 2
A drawime of the Pesasus 1 nower fiow chiannel showing the
locanon of the pis m relavon to the foad slot The pts 1s made of’
two components i thin alummum “brdp” that shotts the powes
flow channel and a mvle baroer film located just downstream of the
aluminum  When the bank is discharged, the alupunum becomes a
plasmi that conduets the current ot the capaciton bank — The | oasma
then stants to aceclerate down the poser ow channed via the JWB
loree aetine on the current cinrving piastia The barner tilm
mhibyts the monon of the alomminm plasma unnl i burns away altel
about S0 ns tdependimge on il thickness)  The assembled plasma
then moves down the channel with a fady well defined font - As the
plasimin shuw, crosses the foad slot, (near peak bank cunent), the
canent path ihen mcludes the load - A ample model for the nme 1o
switeh the cucrent mto the load stot s veloety of the pis divded by
the width ot the load slot Tn om experiments, (s mumbee s
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W e developuine the plasina tlow sonite s oppesaed tethe
mone commeniy weasd phiam eeosion st becanae of the gelatinely
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Vsneted amtdily Dy Fancs the s achidily stecpens the
artetd fent ef the varrent paise movime down the poseer flow
i Hhessosiown e T 3 whete curent sy e aifterent
Gl esitons s shown Note that the wavelosn does steepen in

e g that there v ool on the fsaie pertion of the carrent
aadve Phes Tost s ereatdy tedoeed moamg itude as cisenved s
tdo obes ocated mothe oad shet Phe ampitade o this ool o

v rehation o s mtnanon and ptoan e s distiboton s undear
westeation Fhe mass distibution o the pis use D Feeasts ap to
s it s b distobution wimateh the maunens piessine

solide This has beon done on Pewasas by gsimae g hondal wine
sran combimed with a constant thie haess nvkar e filme {he
Speee peshots tired on Peeasas T have ased o aiss ehuded
Lo tog mstead of the ssre array Resuirs i be comparead
setween these twa mevhods ob Tormune the sswaitch plasima m e
capermens
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ailerem e hetswern those expetment- ansd the ones pertored on
Peraar huve beeg coreent levels Pevaraes D operatod at abwat
NV it neeatve 1ot ab st b e whereas Shiva S
perated at abent 1A swarh pocatece | dat at aateh e
eyt Hoecmoehchoser o the parameters ab e Sl St
el TNl watchine

cvpenment . wath carrent levelsap

b acn e sole Dot el peane

Fremme 0 e vnmne b wae borm e fwes prloe s et
ar Pevaae b e two expenmnt . bl ptomaceaso o et e
upd e The ool ocomed an lesser corent wath e b
o ol e vedueed tme teore voeb ro the ool et

e the ealler v predoe ed beteer aaoitcmmee o Jeean

VR wohere the conemy aan heed
el that

sothe clhdhaem b 1o

et by o e o ae Vo e Jiwn

B TR 1 KNI R T OO T SRR U] P [ ITI SN TR T P U CTRVICRIS PR
e otent tea Fhe as stepeane aeas eated sty s iimonted Hos
e e fond ot st rate excecds o ashosnen i

Anothet cosequenn e of the fielitee gt thay £ dot somone pocaie

tha st the t

te s ety e e swatcodnne oo s e

e e st e Y Showes temiterred volt e sastined
reso b seend sbet b e pIsabiiome the swoechinge event Note the
et N eprevement ol the Pceassis Hexpenments ove the
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The prebe anary expetnmeat . pelotmed on Peeasars Hooane
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