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LOS ALAMOS HYDN.ODYNAMIC EXPEIUMENTS ON NOVA

k E. CXRIEN. CRIS W. BARNES, J. B, DECK. N. M. HOFFMAN,
W. W. USING, C. R, MAGEL!5SEN. G. T. SCIIAPI’EXT,

AND D. P. SM.1’LIUWMAN

bJ .4&moJ National Labutorrt

MS E5f& Los .%mti. NM 87[ 5 USA

1 rntrochrdiou

The Loa AkruM inartid confrncnwt fiteion (KY”] program k perfbrmiug ex-
perimantu to testcompukaliorml modala uaad to uIalyaa tha Adilky of x-ray.
driven capmde imploaiorm, such as capmh!a tbr the propwed Ndonal Ignitiou

Facility (N[F). The leading capsule design for reachiug iguition and mmkr.
& guin b cryogenic with a Aid lleuttiiulll-~ritiulll (DT) Ad nurrrmnding
* central Ill’ gu region, IA twrounck.! hy m plastic Alator!. z Ily carefully
nhnping tlw rmlinliun twqwruhw in tlIe Irohlmum, k wntrd gau region iu
heated and conlpresr-1 10 ignition wfdiliom of -d dwmity PR -0.3 g/urn’
and ion temperature - 10 keV. The (u~ion burn in LIIVcentral %ot .apoc” then
propagatti into the colder LY1’ohell, which constiiuk the maim fuel. Ilydro.
djmamic instabilities, whiclr creak perturbations at th~ interface hctween the

gas amd lhe main htd, pose a majorthcat to Imbapot wnitiw by iucreMIug

thetrnd conduction k frmn the hoL-autJt aud by redutilg the compreaumnai
heating MXI Cmuprcucd dettawy of the IXM. Computntlonrd modole ‘IS14mu~rst
th ~t NI 1?capaulti wIII fad to Ignite if pert urbaturu arnplitudu mt the gu fuel
mterfaca excacd 3(M of tha !totqmt radius, Through expcrmtanta ou the Nova
Iauu at Livarmorc, wc arc tintiug tha accur~y Or t~c~ cowut~~nd tioIB

k predict the IWMCimportant kittal partnrbatlona III the capmuhr, the growth
arid nonlhtear avohttiou of hydrodyrtturric matabiluirs, 4 the radial transport
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2 Cyfindor Implosions

Perr.urbatlon growth and trnnuport in rouvqpwL gcwmrl ry CM lIti dirot Uy 1111.
*rvd with cylinder inqd.orrrolm(Fig. 1,. ‘1’hk eqMMhr!fiL in couqhm’hry

to phumr [?,uyki&Taykw imfability mesaurerneuc~~ which lack ccrnwrg~ut ef-
fkeh, nnd uphericul cn~uk imphroiowr$ ill which the perturl.doo growl h Im
the inner uurfaca io rliagmt(icmlly imrccwmilh, AII wtimtl(hd lmrmrhal ion itt
rnachiacd on the outer uurface o{ the cylinder during frd~ricaiiooi ‘1’lw wquenre
of gated imagce (Fig. 2) irhown the rmiitd imoheiou of thtI marker lay-r rm th~
initor mrfam of the cylicrdcr md the appearance of the m = 1(Jperttwlrukn
at tlAiamtrkei 1’IIw ttta effects of Hayleiglw’1’+r mutability at the tilmcm
mrrfacc and pcrturbumr trauptrri to the iuucr rrutfaee {“&e&m”) uc dircccly
obocrvcd. I%rturbutou amplit udcmdtor feed.kt au higher au 25 timco the htI.
tud OUl@tdC ibt the OUbV INItiMd kLWI ham therwvad, well Into th laOUkM

IAM: of Lhc mtdrility, .MAUYothar eKc*ta fnvu beeu #eun, includiug s /4
radl~rtm IIIJVC nsymrnatry, moth coupling Imtwcou the mpcwed perturbation
aud drive uymrnaLry, mteracttou U( multiple inlld nwh, oclt OIUIMIOU Irunt
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shock convergcnco on A, and cylirtder stagnation and co ●xparutorr, ‘1’he tm
plmion trajcctorioo of tho ablmor rmd rrmrkar lrwors, in the abmnco of Imposed
pcrturbatioru, provide a sonmtivo tat of tba opactci-, cqttatiorw-of mate, and
rdiatiorr drive d in the ●irruthiorut. Expcrimattw arc currontty in progrow

to rrtetuuto tha dapattdmtc.uof growth rate utd nonliucar mturctum on ndc

number for Initldly dnuwdd percurbutiorw

3 Instability Gqrling hqmirumtu

cmnputationsl modc!iu~ uuggcutm lhtr( n dmtgewuu WWI (w imd ~hili(~ pwth

in W capsulua Ia tho inner Burfrm rou@mmn m the I) ’I’ Ice, 14is btlwvcd thnt
the flint dtock to rcuch thisperturbed intorftua 4WISICVSn Itichmyiw Wihkov
instability, Tho flow iiehi of tlibhtmtebilicy tranqmrw he pcrcurhmn to the
abiatiott ourface, whcro It growc duo COthe drluwc I{ayleigh Mylur inmhilhy.
I%a parturbwiou Iatar COUPICUto tho irmor ●urhcc aucl growc further durtng
ducclcratkm. h NW enpuulti wwh a plutIc ttbkx, ignttiou is predlctcd to
M fot M’ ica rouglmca of “UMtt mm, only 23 Wko grculcr ttmu the km
hbrtcatiou cmpahihty, (hpuulum wntl a IMWYIIIUUIublmr urc prochctcd tn bc
lm uctwmvc to 1)’1’ im roughmno?

~’~:artI pcrfurliliuti dxpf!rmtrllb! t~ W( m moddhu~ d’ mnlahhlv tUIWIIIII;

@eIWIIWA, ?’IIw oklwuiwhi ~trc very UIIIUIIU to pluutw lluyhlir~t ‘1’qlwt
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Figl* 31 IM* uwmarK~ d skdatkwu of A- for m~m wadmgrh 4.PCW mqditwk
kwl putrdIaUodu on k LdfJ 4* d am rt.rayddwr p- &uhum n9.@.

inability audiou~ exe@ that tho initial pcrturhtion IS on the side of the
phrm packAge mlmgfrom ChcX-rw drive. h tba neat Cxpchoau, Wc Used an
aluminum ablat-ar tu Inkunizc preheat ctlocts. TLc porturbatwn wru carried
by tha aluminum or by a thin bmyllium layer da~-tcd on the alurrunum.
Tlra perturlred *A dar@ios mm rwoaaurwdhy faca—011rdiograptdy miog a

&7-keV k% twklighbr (Fig, 3), Tha pcrLucbahm were tirved b rwer~
phu, rbucxpectd, and atw ill rt”uwormbl~ugrrwumt wllh the Aimulatiuitil hi
tiulwequcrA exptriiuei~b, we plan b vmy IA! malcriab 10 Iwtlmr uArAA
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