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PROCYON HIQH E%PLOSIVE PULSED POWER EXPERIMENTS

Urworwty O! Caliiornio, La AlartIo# Nanortnl Loborato~, Loa Alnmos, NM, UUA

lntroduotlon

Prwyon la a ~ axpbaivo pulaod-powar syUorn, oonalatlng 01 ● MI(.IX twllod Wnarator’ ond an
oxploslvoty tormod tuao’ (El+) opor@ awftoh, A oom@oto aaaambty Inoludlng bad and ctlaunoatlcs b nhown
II Tkg, 1, TM ayotem wtbaor@nfilly dOWklpOcf W Iho purpoeo ol powo~ ptamma z@rioh exporinwta and, In
as or@lnN 0onc9pl, was co@ad 10 ma pmrna 2 phloh load lh~h a third pulaod powar Nnga, a plMama now
WtoJt (lwi~, WO hava porformod ptatuna zplnch oxpodrnonla both with urd wlthoul a PfW, and wo ho now
crmduotadour Ilrd heavy Unor ortpohonl, h Wa popor, w WI aunuluulto Iho rowtta obtolrurd 10 datn wllh
Iho $yolarn, JMKIbtIoOy 81SOW WtUtWOIWICMOM.

PF8 Tosta

Our orlmnal dosion goala for I’rooywt woro driven by tho botW that 10 08taut Iho raUatM lmnpor~turd
doSlrOd, it oub”rNoro- l)laarnoU@Oalon wUM b fOtIWW IWnt IMOVIOUSOXPO-iS’, w know Ihal
wo coutd motto an crr thatwowaawym mod,m hnmaabnUnoVoUkpnppnamdoxoonalvo,ad our
baholhw doalgn Inoludod ● abwor opanlng Cm ●long wllh a fiaama Ilow wllch for an Inlmmadln!n slaw
oponlno ewltoh botwoon lha CW andW Implonlon,OovomltoatawufoportmrnndInIltls Oonflgumtmn, nnd
wn aohlovod dgn!fioant Ioaultg on M o! lhaao. Wo rqmrtad tho reaultaO!mu IdtJnldalb bad W in Iha 1000
[m PumiPowar cordoranoa Proaoodlr@, Currants rnaaaurod on our moot aunommfu! roplrbM bnd WI
mm @von h F@, Q, On Ma Iaal wa dollvorod I!i MA fmrn tho -W Inductor tO tha PF8, and h plnuh
ntfwrrod a?ovor 14 MA, Tho PFS did nnl employ ● oorwwnlbnal 1# Oun @aamanmaadiWllnMon, M varlad
anl/r, amlnglhoWMhlaoponw Ma plaamaMmatiMh ?hobafrd, mhPlg 3a. OntynWrnl rodlnUonvmR
CWCIOd hY otdmM41 diAwotkx4 PRIWI- td IhO H 01 m PWMm twdm dNOOWfvww PWI w
Ma crWd tlmo, m ahwn lrt Fl@. ~, From M ●W9Y uM~ U91~ Iho Gurmtifi -ft ~ 00f@* Iwt
.. lMJ ma diaalpatad on a WnaaoaloofIntorotlIor mfMon ●. Mad on nxpadonco Imm mar mporlnwnta, w
MIovo Mnl wn otMd hwo Wnomlod as muoh an 7B0 KJ d uaolul nWMort, lxpaflrnonln uamo IM rudumon
pultw woutd M IOCXIIM!in n pmWon not nttnolad hy Ihn Pill plmnn, nnd tho onoludod mdmlton ~mbhhty dorm
fwt pofm o aqytltknnl pmblam,



.

2



L,.. .

--- .,
- . . . .

~..
A \

?Q --- “ \
‘\\

ii
. .%

I 5, ““..-
,“ \..

1.

:
#

h 1
m !t’
1:

1“! :
/~

!’
1;,“

,’

I
1,, .,.,

,“3 ..,.. .

1
i

>..

I



... q. .!
I

.

p ..

m .

I 1 1

. ..- .

I .t 1.,

8 4

1

I



,

----

I

PDD-1

“E==-=-x-’ ‘-

\ ----- -
. . ..

/
“ ‘\ ,.- ‘“

i

/’B
>’

I 1 I I .1 . ..1” 1 11 l...

.

I IWO b KImtod hharod Mray dodo WJMI Irotn 1.6 MJ radnhon Ionli 1.JII swdtt! ar hall mw?wrn b ;!h~l
nD Indtcnlmrj mi avara@ radlalbn pnwar CM-tt IW.



SoM Ltnor Tests

Tlm orr@taab In ourwor& haa rmw tumod to prodwmg htgtt proooum shook wavoo by lmparMg aolld
danalty Mnerraonto tam of Intomat. Ttm _ oyabm atao atlowo ua to parfornt auoh oxparhonts id high
onorgy (and wUft high dlldt), and wo havo potforrnod onc probrtMnaryaolkt tlnar Orparlmonl. Rooauao tho aohd
Ilnor oxporimonta do not ~ Iarga quantlttas 01 radtallon Wrlna tholr ir@oolon phaaa, ttw ruda!lon bnfllrw
nOOdOdto protoot ttto vaouum dlobcm rnler?am on ptaarna knptoamn tom am not noadod, ThlR aBawuus In
mtplomonta low Induotartcaload,aa IfluatratodtnFig, 7. Ww tt’M mducod tnduotanco of tho loud uhown, wo
oxpaot to @ ttbloto datlvaralrmat 20 MA to M&t tlnor tonda’, Fbgura u atwm tha ourrmtti rnoaaumd In m IIM
oxPorlmanL A partlat falhm durlrtg thO opnmtbn of tha M(.K ~amtor roaullod In n tlwngu Inductor currunl
d Only 19,1 MA @moppoand to tha %!1.22,6 MA that haa Man it very ro!bbb vutun for thin aystern) rhw, in
turn, bd to a toadnurront of onty 16 Mk Tha Ilnar ohonnn for this lost wnn 12 q of Mummwn, and ttw roduood
currant PKM1Otad to a nbwnr Intpbnton thnn ftxpoctad, SIrtcn thb w n pml&tWary axpmnont, wa hnd no
talgul for the ItftOrto tmpaot, ati dtagnoatroa worn Umltad, tiovmvar, M am ba aaon trw’n tho wnvmhrrn, tho
Rnar aohlovnd @l@kMnt Impbatan vctkrolty ~ -200 w and ma Impbnbn prnfttn h connlatnm wtth Ihtt
-d wnwh~. ApaIIImnvarttytngthnlourbwIfxluotanoabad00@W w aatbtacmy,ponnlbty tho
mootatf#Moantmautthorn thatoatwaa~d bythavbtb latnmtkngmwrath atvtawndthnoutwmtOfthfr
Imor, 13yttaotr,ma moord IOoonhmmg and cummdtto oxpblik w OutOld@d tha rotor app9ara to blow rtmtnrtd
ott tha aurtaoo, Thera b a atrtatad othot along tho axb at tha OyUndar, Itmt ooutd axratnte wah rnnohlnlng
lmparfnotmnrr on the Ihor, although lha _ of tha atrblhms doss not txmrotato m arty wmywrth rnnoMrrtng
tolomnom In addltkm, Ihoro am awOmtly random dfoda that do not oorratnto wUh any Obtmvod
lrn#xm’cotions, Wa Imwr ro8nntty pnrtorrnnd M oxparlmont nn rho F%gamm fadtlty thnt nNwo m m havn
marnnnnd oodldanao m thla Intnrp.mtntlon, Tha aarno phnnnrnnnn am nhoorvml nn Ihln hint, tilthOUnh
roduwd In rttognltuda and with War random offecttk Il@tor study 10rmumd, hut alnco dtlrtt on ttw Prnoynn
1.s1 k dO M*o , WW ltto W/d on Pagaam k P1,h MN@, w my bn aimorvlrwj n kntt an Imor !iurtooo
qunllty Ihm must bo dnattwtthm w purouahlglw ourrcntaand ratO0?dollvofy,

Futuro Toots
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FIUUIH 8. Skrmge (A) and load (B)) currents for ow fiml Procyon Limf Experiment Imploston bzglns to nffact
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finer at the right time to observe Its Ccmjilfon wtm U was rnostfy mefteci. However, w“* dlagrmstic
improvements that we are making based on the expedanoe of our first teag and with Pegasus tests in addition,
we are ocrnfident that we WMbe able to achieve this goat on subsequent tests, Other tests wtii foifow as we
team mom of the parametem of Interest. tn addition, we oart begin developing diagnostic oapabiiity on Procyon
that vviiibe important for Atias experiments, We have made computer simulations of tho kind of pressurcrs that
can be achieved trydrivingtinersIntotargets of interest usingthe Procyon system. Figure 9 shows two plots of
pressure profiies mat oan be achieved in a Prooyon experiment, With a fayer of Platinum on the inner surfaco of
an aiUmlnUm iiner, pressures of -15 MB can be achieved for short times, or pressures of .5 MB oiin bn
tnaintained for considerably longer times. Using such Ilno!’s, we can develop the ability to diagnc%c the
pressures produogdin such a way, and furtherto perform experiments in this environment.

Conclusions

we hi]v~ demons frafad that Pmcyon k a r’eiiabk syslarn for PFC, plasma irnplfision or lwavy Iirmr
wqwrirnf?nts. Procyon develq-K+ 18 MJ magnetic energy, and performance parameters aiiow oxix~rlmonts io i)ft
conductactin the range where rnuliiple magajoules am deiivered to a load. WJ+have WC(Jni!y bww ~JOd(JUUkJ~

experiments in which a castabk explosive is used with our axisl datonalion systam, Wliici) can t+hw

considerable explosive expense on eaci~ shot, in preparation {or higher energy tests, boll~ wilh litii+(J
machines and enn larger explosive pulsed power devices, we hope to study iinw i)hysir?sissues in flNur@ le~l
series, and perhaps commence preliminaryhif$l-pfessure physicstests.
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