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Table 1~ Air-SFy parameters Table 2 Air-helium parameters

quantity value quantity value
perturbation wavelength A/cm 3.75 perturbation wavelength A/cm 4.0
perturbation amplitude a(0 —)/cm 0.24 perturbation amplitude a(0 —)/cm 0.2
wave number k/cm 1.675 wave number k/cm 1.57
ka(0 -) 0.4 ka(0 -) 0.314
initial density p ./ (g/L) 0.95 initial densityp,,/(g/L) 1.2
initial density pgy /(g/1.) 4.84 initial density p, ../ (g/L) 0.167
initial pressure P/bar 0.8 initial pressure P/bar 1.013
dhock strength Ma 1.2 shock strength Ma 1.52
ratio of specific heats v, 1.4 ratio of specific heats y 1.4
ratio of specific heats y ¢ 1.09 ratio of specific heats Y jum 1.63

£ 1 bar=10° Pa

£ 1 bar=10° Pa
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Fig. 6  Perturbation amplitude and amplitude growth rate for air-SF¢ interface, they are compared with

the results of Holmes et al, linear theory, impulsive model and experiment
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Holmes 25 N\ K- I8 A0V 3 A R A AR Lk R 4 B4, 302 1R T S0 SRR AT S 38 4R A
=AU BT 2. B 6 (b) il LA 21, FRATT A PR Sh 35 1 R 4l Holmes 45 A 145 RAE L
P EA AR P R ARt 4 R A TR AT TR B L A P e AR A e 42 8 7. A T R
% T Il R X — IR FRATTAA R TE ¢ = 33 s, 68 s, 207 ws, 344 us BFZIEE J137 K. 53¢
BRL7 280, B 7 (a) (¢ =33 ws) SR T 76 SO AT S0 A BAE R R 77 AR 0 k0
Bl 7(b) (t=68 ps) s 1T FE U A o AL TR T I 7= Az 4 5 R X3k ; (61 8 (¢ =207 ps)
R T — RS ) e e DX A A T AT A 6, S SO R G ) 0 e 2R R R [
9( t =344 ps) W/R TR AVEF T BT T A0 B 1m0 BT 78 DX 38, B e 3 F 8 DX 38 0% A ) )z Ak
AP =

FESCHR [ 20 ] 71 Hecht 5 AT HE N7 A S RE TRUAR AL 0N 1< 1 45 44 T00 ot 38 B 25 78 22 i BA) Bk [
IR R,

1
Uhubble = 3]“7, (2)

Hor, k2R APE, ¢ 2], Holmes 5 AKEABATFH I k7 A5 2] 10 Y R84 TSR 55X
(2) HATHLEL, Z W SCHR[ 7 1 R B B 7 (a) o A ST FRATTRE I FRATT 0% 7 4 2 5] B S8R 02 02 BT 4R A
R IELIR 235 4 T s 5 B 5 5 (2 ) AT H e, DLIEL 10 () AT ILFR AT B IR 45 M 1 1 R 26 7 o
Flit 5 Holmes 55 AR5 AR H AR,

Holmes 55 A 7R 1 FAAT A B 5 32 P 45 1) (%) £ TR 235 4 To0 ot ik 8 7 S5 380 T LA 3 ok — >4
HREL v, = 510077 RAUG S WSTR[ 7 ] I8 7 (b) . FATA B, FoATT A ~F 18 B [ i B £ ok

WA ANE, Z 0LE 10(b).
3.2 Meshkov IZS -85 L1

5CHERL6 T ETIRARRL, B 11 Hh BT R (9 S 0 S PR I RN 2l R 3 B 3 sk A ke
R HE S T P EIUELAR | Holmes S5 78 SCHK [ 6-7 ] T T8 2 1 45 5 iz FHFR AT %~ 1H 7Y
Vi) DT R 3 3 P A 810 0 285 SR DA S B SC r L L ik o BSE A 2R MR IS Holmes 55 AR 25 SR LA
SRS R Rk A TSk 6].

AU AT RN RS SRR 5 Holmes 25 A 45 5 A Bl iy — i, A s
SRUGH T 5 PRI 25 R W) A vk, SR, FRATEEA T L3R5 1945 R 5 Holmes 55 A 45
FHECER , 22 BE R T 23 S-S AL GRS o T A5 3] 1) 245 SR AE A0l il A X o 10 o BB, 3R AT T LA
LS E VR IR, BRI Z5 LT 58 2], IF B e 5 8t a2 R m A 1R 419
— M. ZRIFIR TR 60 ws BT Z, 3 H— ERrE 2R 5 1. A an it X i 4k i 4 7E 45
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¥ A EAGIRGF AR, —[R] 1 T AR Ak, X 3R WIFE P R AN [R] A9 BB A0 ) 2 v 34 R AR 4 1
BT EA R S A B R s S AR R A LG BT FAATE—E 25

TEBUEBA IR B B, FRATAVE IR RN T — KB G ML, AT X — G &
Tl WENO #& 20 B ™ A48 T BUEAERON S 800, X 5 b —47 28 7S UL B 53 )
A L AL,

FISCHRL 7 ] —FE AT R T ¢ = 65 ps BEZIAYE ST &, 2 0L IE 12, BERFHZR 1 5 A 2t
PALE R = T 25 I HKRNTAZE RS Holmes 55 AN AIZE A= T 22 5. i T30 55 A 54
WAREAE R A2 T R I HAE R EEH4) 0 TOLS A ™ A T v R DX, X A AR e B 4 vl
T M E H E 2 (R A AR MBS & A B B AE TR AT A 45 SR Holmes 55 A8 25 5 b g
FEENGR

5 T 138 T /N 3 i AR E) DX (150 s, 280 ps) Bt TR 40 s K &, 36417
MIE5R N 33.98 m/s, ,iX —Z5 5t Meshkov FOHPRSCEG 25 16 m/s KT 112% , Lt Holmes 5
ANHIEER 25 m/s KT 36%.

4 THEMZL

FRAVAGE P 255 B 1)~ 1 28 1] B B B e B AU T AT 56 RM AN ERUE PR A Y Benjamin 25
RN TALHE S5 R Meshkov 258 -2 S, I HAS TR B AU 45 R 5 Holmes 55 A 45 R kAT
1A, Herb g S R Sh PR IR AP S K A R A AR R IRATTAY 4 RS Holmes 55
NS R AT R AT LU B ARG 1Y — ik, X A B AL AR s 1 40 o A T 7E
RN LA LR 520 T BL8GHGE S AT D0 , IX AR LA A DUFI DK S B v 2 o vk ¢ 21 9.
P B E AL AR AE i /s 0 5 R i B 20 ) 1 AR IR AR 4. W 0 R 1 A L AL R 7E
FEARRZMTE BR 5 132 SRS 5 Hecht 8 AT EE ST S RBRIRIZE BT L AHW) A

(B2 FRAT S 2 AP SR IR AN S F T Holmes 55 ARYZER , JEHE Meshkov %S
S-AREH). EMIATES | F A 48 b Bt R AR (B A0 ) P A R B v 2 8 A TR 1Y, T
HHSREA A B, 5, SRR RR 0 BRER AT BR R R 58 P E 1Y RS TE St E A TR
/NYSFAE R 22 1T Holmes 55 AT HT Y B ER 5 T AN S H. UK, Holmes 45 A\ I 800 A B4 AN
ACERER T4 B A, i ELAR SRR 10, AT DA 58 A R T FRAT T MR R A HUR R T B
SR BB A 2R, BRJm , FRATTET T A Bl 2R 1 7K )15 Holmes 55 A1
WAL DL s 26 22 5w REXTAE A AR U, PR FRATT A BRI 04 A o2 S T A B AR AN

XFF Benjamin A9 %5 S-S FALBR L5, A 14 2 iz 01 A BUE D7 IR 25 58, S UL SCik
[12]. 5iX e 5 AT LB R I, AT ZE R 5 Holmes 55 AR Z5 RILHR IR AR IR 2T Z
WL AESZFRATTIC ¥ #2310 ) (19 5¢ T Meshkov 25 S-S0 52 50 19, PRI 3R 1T 98 78 TG v 136 R AT Fn
Holmes 55 A\ B 45 R UEAE Y EE I T ] &,

BUST 1 RAHR IEE HR Y FE R AN R L EATTRHME AR SCIRA T 1.
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Numerical Simulations of Richtmyer-Meshkov Instability
Using Conservative Front-Tracking Method

M. A.Ullah'*, GAO Wen-bin', MAO De-kang'
(1. Department of Mathematics, Shanghai University, Shanghai 200444, P. R. China;
2. Department of Mathematics, University of Chittagong, Chittagong-4331, Bangladesh)

Abstract: Numerical simulations of two Richtmyer-Meshkov( RM) instability experiments were
presented using the conservative front tracking method developed in [ Mao D. J Comput Phys,
2007, 226(2) : 1550-1588 ], and compare them with that obtained in [ Holmes R L, et al. J Fluid
Mech, 1995, 301 51-64 ]. The simulations are generally in good agreement with that of Holmes
et al. The simulations also captured the nonlinear and compressive phenomena, the self-inter-
actions of the transmitted and reflected wave edges, which was pointed out in Holmes et al’ s
work as the cause of the deceleration of the interfaces. However, the perturbation amplitudes
and amplitude growth rates of the interfaces obtained with our conservative front-tracking
method are a bit larger than that obtained by Holmes et al.

Key words: Richtmyer-Meshkov instability; conservative front-tracking; perturbation ampli-

tude; amplitude growth rate



