
‘IT1. E }Iil(:ll I<L,[ ] ~i(.L i ,)11 ,If sl}ll~ricill 1)1,1 (111;1[ il)ll !J;lvl’!;

“,LJBMITTFCI1~ I’1111111 1111I. ITI; II I(III; II [hit (III;II 11111 :;’;mll,l:;iilm

I) IS(”I,AIMFIX

‘Ih Irpwl Wnn ~llqwlrd m *II INrcmnl Id wIIlh qnm~nal hy an n~rllt v III Ihr I IIIIIHI SIMICS
(Alvrl.mrnl Nrlllmt IIIr I Inltrd Wiilr$ fhwrlunmlt IMMHIIVugrncy Ihrrrid, mII IIIIV III IhWII

rmpltlvrr>, makr~ m} **II md y, rnprrw III tmplml, III mwlmri IIIIy Icgnl lInlIIIII} III lrqmm~i

hdltv 1111IIIV nrtmrncV, ttmlplrlrnr+~. III uwlulnrsm III HnY 1111111mntnm. .IpIIIIIUIII\. lIIIdIIIII, III
pm r~i di~thmt, III Irplrirlili Ihnl II* IIW winlkt m!t IIIfIIIIgr IwlvmlrlyIIWnrIl llRtIls I{rfcr

rnlr hrlIWl III anv %IIR1[1(Imtmrl, 1111pItduc 1, pi!nr.~. III wlvltr IIV 11A IImIIr, Ilullrlrlnrk,

IUHIIUIU1 Iulrf. Ill Idllrl wmr dim m)l mwrwbwdy I Im*lIIulr ,11IIIIpl) II* rllllanlwlllrtll, Ira IMII

nmmlmlmm, III Invtumg IIV Ihr I lIIIIrrl .StIIIr\ [hwrlnlnrlll III 1111}a~rm v Ihrlmd I hr vmwq

■nd IIPISImn*III nu!ht)lt r!plrmml hrlrm du n,li IIrtrmmIIlv *Imr III IPIIWI III,W iII IIIr J’
I lmIrrl Srnlrm(;nwrrnnlrllt III ●ny nnrnry Ihrrrid

, .!1I ●ill, ull● ,111~,.~t~l,,f- II’- tl~jllll~~~~’‘~’ !Wl~’lmQ1,’~1II’- II ‘, ‘ ,,,=m,t~,.,n~~l,~lnl~,sa ,,,l,,m.111,tlwmitlr ml” I,mm 1,, “,,, ” l.! ,. ,1 .,,, .!! ,mllrll,lut ●

,, ,,, ,,, ,,,,, m,, 1,!...! . . . ,,,., , ,,,, !, ,1,,,1!,,,, , , , A,lllw .l,,.P,a , s 1., 1#1 ,... -l . . ,!. .nr l!.! ■ ill Ii,, r,l, ,,m,

-, .. d ,,.8, ,. ,,,,1 .Q1.111, ,Illlwnllwb .-,1,, =%11 I,, *I 11.F .,s,, ,8.,,.”. .O,w,,,,l. ,,s., 1,,,, ,* As *.lvb ,U-,l,., .m.m,, ,,,.,, I., ,,.. .,, ,,,., ., .9. “ , , ., ‘ ● [,mt!m 41.! .11 I I, MI, I,

I
I

. . . ... . . ... . . . . . ... . . ,...- ------ .....— . .._. . . . .

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



:!, ,llm !1,.

MA1’11 RKFI.IH:TION 01: SPIIIIX1(:A1, DIWONATION” W:\VltS

l.. M. Ilull
1~IsAkmrns Nuiioml Lulammry

IAM Ahmts. NM #7544
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wave Iiwnl dclincs Ilw Mwn wdlh. l.i~um 10 shows the
M~h s[cm widh L.M us u funclitm O( Posilkm ml, “Ilkm
cwhmlcd Mm+ wm wuhh w Lwm@clc$ lhL’ mlimnaliLm

nL*wx~ry III hwlculmc Ihc inkwaukm ungk u fntm ram a
= y~ - w (SCC Itigurc 4). ily Ibis calcululicm, wc show
M Ihc nmmmrnmm am rt~ intmdtxitm angles hi vnry
Iinm slmu[1)’ 1075” Lw lmth PIIX YSOI and P13X 9502.
Allhmq!h wc have nude numunmwnls over n Iimilal
MIIP of intcwticm anglG the M-h mcmdinmmicsmdL!-
Icctal arc initially lmly slightly la~cr Ihcn tlw rmxi(m
zone thicknexs and Ihcy arc dwerw!d umil ntarly plzmc
wave condiiilm%iin’ achicvtd. ( )vcr IhC nxxwunti rm~c.
[hc growih IiIItI d Ihr Much Mm is qprommwcly cLm-
!uant. l+mn Ihr Iinww Iii shown in I%gurc 10. Ilw
kn}wlh anglr Inr llllX ‘)5(1I is z ?.4””ml fur llllX
1).u12,z .: 7.4””.Ihtirnpluling IIIC Iincw rduihmshlp 10 w
=() ullowh Ilk. rMimalitm [}1Ihc milicd an@c (lhc value
lq, al which UII n-nqdur rri kclion lirst uppcars). I:ur

[’11X 9.54)1 ~~ . 5h”, ad rtrnPIIX 1).502q - M’.. “Illis
cxnqmhuion is CXIXXM to ovcrmumutc Iln! critical sngk
Imcamc of IIIL’nrglrmd vimintitnl d Ihr growth me d
IIw mm.
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ANAl,YSIS

The dam nrr Iwsl discumcd in IIw cimlcm of un imirl-
ysis. llc nmsl hnsic annlysis is Iu qrprcrxirnatc he Ilow
iIs k inlcrsahn of Iwo pltinc wiIws Ihu[ wc UInmm in
IIW spheres. Flow ix scpma[ed in[n rcginnrrhv Itw dclo-
nalion and xhwk wnvrx, IIU* Ilnw in rmch rrginn IS a+
mmxl m Iw”olw+linwnsinnal. and all Wnveti Ure WAunuxl
m follow he upprnprhnc jump condiiinnx. Thix is Itrc
clirssd shnrk polar [htmry nf gnfi dynnrnics. ir [d
fmmd uwl’ul over dw dCXdCS and mill in usc Imkry. I 1”IJ
‘IlrLoquimkslmdv mimrmplkm now !?fl.~~~n~~m~ [hc d
fucm ol irr~ti&l imglc vurimitrn wilh Imw.

Ifl ~WILBMI.~ k+Vilriilhk illld h! plh (’WI hUV1. L’IUVUIIIIT.

Addilirmally. kr inltrwlirr~ hphrm~s, u IS vuriutlk.
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The symnn d cqualinn~ is L.lmitd hy R%@ng Ihc

flnw vdx!i[y in regiuns 3 id 4 m ht purdld and Ilw
prrwiurix m nmgi(ms ~ id .110 h! L!L@. Regions ~ and
4 arc srparmcd hy n bwnmcl diwxmtinuily (slip wmaml:
[k vchwilics dilTcr, hm Ilw prcssurts nm La@.

our capcrinwnd ohsrrvn!i:m is thm Ihc khch stems

are curved. [hey fmw, id Ihcy arc mrrmul m Ihc pkmc
nf uymnmy. “Ilus lhc flow is *I Icasl Iwwlimcnsitrnnl
in Ihr rwginn hmiml lhr stcm A Ihc %-iplc pnirn.” nmv
dc~ncmle into u rcgitm of imcrwmn hclwccn the id.
dm rlcumalitrn imd lb McL-14.. oislurimncr. In general.
Ihc mm d grnwlh d Ihc Mach $Ic,n will nm k cimsmm.
(h Ihc @her hand. mm dam (Figure 10) show Ihai ihc
grnw[h rate is fairly txmsmm mm the inlcrvd dMCIVCd.
Ihxmusc Ihc llkrVLll smns m LWVL’d. LVUalso LWFCI
lhnl Ihc siriughi +mm tissurnplinn will tmwprc!lict Me
gnlwlh rnte. ‘I?rwutirrr. wc dnnpnrc our pn!srwmdam In
the rcsulls of [hc shtwk pnlnr annlysis u!+irrghrih [he
smai~ht-slcm ussump[inrr nnd [hc ctmsuuu grnwlh raw
[nmnsurd) arwumptilrn. I:rrm F@m 12, if Ihc grnw[h
IUICnml inmuuirm nnglc um fnnh spcdicd. IIW prtmurc
hchiml tlw mm is twily dLvIlnlrd fnrm lhr iump mmli-
Iicnm.

‘k explosive is msunwd m fdlmv dw JWI. w!ua.
lion III mur. I;igum 1J dmws Ihr prrhsurv prIdWLYl try

Ilw wmw llltLmW[l~m rlwhmhrcgulnr nml Marh rcllcwi(m
US a lUllNlml d imcrwmm tingle. I.lrr Ilm’ VillllL”S d’ II,
regular rcllrrliorr Iuwrs. I\S [hc LTlllLWi illl@l” [It IS :111

prnarhrd, IhLmpmssmr IIILTWISL% Whrn Mirrh rrlldtm
first appwr~, Ihr prmsurr IIImpS discommurxmly 10 LWry
h@h vdws. As o Iwonws Iurpr m lhc Mm+ rcllcrmrn
rrgmx-. dw prrwum A-cnwwms d cvrrudly upprtwh
rs Ihr (‘J WIIIIC. MiIdI SIWIIS nrnr Ilw rnikml an@r
wdd Im”lht !iIm III Ihr I1”NLWHI/(rrlt” IN WnJ[iLY. .lh%
ilk t’lassld Ihmrry, which awumws u lump h-mu Ihr im
lid *inlr to Ihr rlmvtkltmnwtl sink. nmv IMt4ripply.

I;tw rrl!uhlr ml lrclitm (~ O, 0 I [)1, h. prrswm

CYlltWIWd Illnll 1111”Ihl”llry illlll IIW Ihlil 1111111IIM. R( “1,( i

L’XIN”IIIIWI[% il~!lt~ l~WllldllV Wdl 1.111 %lW h 11.1 h~lillll,

ll~\\llrLm LWIL’llhlkIl In)lll Iht” [hl-l~~ Ihllll’ [ht. \lGll~h[

Slt’111 ll\\lllllllllllll l\ \lj!llll lt’illlllV }!1l’illl.l 111.111Illt’(Iillti
rilfill 111{”M .[4 i rwmnwms. 1Iw III llw llwmmml VillllLm
III 1, Whll. h 11111.(% Ih(’ llWilWllli{l hlilrh %11,111Vdll(’llv.
InIllgh 1111”1illLllimlllrl IllIll iq:l(’!’llnvll Wllh Illr plt%wllr
Illrilwllrll Ill Ihr N ‘1( ; rxprllllrlll+ “I”llr’V,llll{% Ill a
rilllwlm(”{l Irrml Ihr ‘dmq!hl Will Wlllllpllllll :111’lWIII’SIII
rrahly Ixrj!cr Ilmu Ihr nwrwud V: IIULW 111P!II”WII* Ill

~wrrprrdi(’lnm td Ihr phnsr vt%vlv dlm~ lhr phmr III

wnnmrlrv, d WI AI twrrplmlwl~ Ihr Inrmmr Idmrrl
Ihr %11’111

(’[?N(.I.I’SION

“Ilrr d;ull AIM’ Illm, Ilvrl Ilw mrilwllml IllIt-lA, II*

drltnlmltm vrhs NV R:1 LImlmlrm+ I IImlnm Iri I III v;mur
Ilrr l“llllvrlj!tvll lhlw. 111tpllr Id Ihr plrwvlt,r ill +lhIlllIt
Ihtw khlml NW Kk”ll Will Illr I U*) Il+llllrdlql$ pill
Vlllrd In’ Illl\ \llIllv I.lilllllllltyl Wllll 111#[111~(q[.11.11,.{.11
,Illllw Illr t ,111111,1111111Ill , Illlvrll,rlll ;11111lll\lv~rlll 111.111
11.llllm uil\r plllpillullltlll Ill I’11.N IJW)I ,11111I’11.x W(1:
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using DSD wave tmckcrs. Ccmqmrisom of wrh calcu-
lations with cxpcrirmms arc required 10 dctcnnim the
extent ot”applicability of DSD 10ccmvergcrudctomion
waves.
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l,l(ilJRli 1.1, lWliSSllRli IWIIINI) Tllli Rlilrl.Ii(T.
liD WAVE A!l A IIJN(”lloN ol~ INlliRA(TloN
ANfi[,~~. TI Ili OPEN (qlR(q.liS INDICAlli llllX
“j.ff)i ANI) Tl [Ii 01’IIN %QUARIiS INI)ICAIII l)llX
Wf)z. ‘1111; lllAC:K SQ[lAIUiS INI)ICATI; TIili
PRIISSllRIi (’AI.(”lJl.AllH) WITII TIII: MliA.
SIJRIilJ tilU)Wlll AN(;l.li ANI) Till; 141.A(”K
II(YIX INIIK’ATI: ‘1.111; I’lWSS[lltI; Ml~ASIIItl:l)
Wllll IIIN 11(’ll; TIK”IINIQIII;, IKYI’11 Poll l)llX
Vu) I

‘Ilie dawiral shnrk polar Ihrory rnilfi III mxwratdy
rcplicntr he parammem of lhc lluw when Ihc mmighi
Mach mcm mmunptitm was US4 hut usc O( ihc nwa.
wed stem ~nmih rate hirrgs Ihc Ihawy inlo ngrccnmrr!
with 11x mqxrimcm, ‘llIcmfore. ihc nnnlylir Irrunwm
mquircs pnrfm handling of IIW cumcd wcm gmwih na[c
dynamim. Iiquatitm ( I ) usrd wiih Whitham”x mrdttd
m~~rsln n rrmdinrar dilTu~ivr M.arh .;.wI lyIIwIh pIII

Cras.”1 1*W Spplicnlitm 10 Wlmiral wavr intrmwthms, Ilw
pnxrss mus[ hr ronvdmcd wnh ihc iiuw drprmlrm
Inwmlmy rmdiiion inmdurd hy [hc sphrricdly cx
pnrmlingwuvr. Thin ndrlin~ nppnmrh wrnw vnhd and
is n rurrmn tqic nf our rrwnrrh.

lloth Ihc daasiral ~wk priar Ikwy ruul ihr usr of

IN) w~vr itsrkcra urr caprc[rd III Iw apph(whlr wlrrn
{h fr~lwrs surh ah Ihr Mwh mm wnhh mnl dir illvrmr
if Ihc $urfUr rurvmulr art rrlnlidy Iurgr. mnqmrrd
wilh W frm’lmn zuur Ihwknrm. Tltr sunly ifl Ilw Ilow
Arm Ihr kuurrs d imrrr~l tirr snnllrr lhan Ihr n-Iwmm
/(mr [hirknrw rrmain~ unpi~dnd hv Ihi%wndv l{rtwn
(’lllllpulrl \lmulimllll\l ~ I!\ Slribwl W)!~:r\l 111:11Irllrl’
Illm rtmli~:mml{nh lmmlmI lIImI IIy\ IIwmnML.\ IIUIV19”
Iwr rmnrlv wllhlll Ihr lrm’lnm IIIIM. III fpim ill’ill\\ Ihr
ir;h IIIMI mnlr
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