15 1 Vol.15,No. 1
2003 1 HIGH POWER LASER AND PARTICLE BEAMS Jan. ,2003

1001-4322(2003) 01-0064-05

Rayleigh- Taylor

1 2 2
(1. , 100088; 2. , 100088)
: Rayleghr
Taylor , :
;. FCT ;
0361.5; 0242.1 DA
, . Rayleigh- Taylor (RT) :
, Richtmyer-Meshkov (RM) :
, Kelvin- Hemholtz ( KH) ICF
[1] [2 4]
ICF , ICF
, FCT (Hux-Corrected
Trangoort) (51 , ,
1
L 1 L
interface
1 p 1 1 p 2 1
P1>P2, R, r
g [6] 1
[71 , r ’
) y FHg.1 Schematic of RTI in two-dimensond cylindricad geometry
, , , r 1 RT
RT , )
, ICF
* :2002-06-19; :2002-08-13
: (19932010, 10135010)
(1975 ) , , , ; 8009

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1 : Raylegh- Taylor 65

( ),

( ) (r9),
g [6]
M Pr-prm. .
de prvp, ROV O W
n (v ;m , '
g, AN=TTR/ m);
m R
ICF
2
RT
2. 120w -T2ev - 2ew @
2
2w Lo Iew - Feww - P pg )
2w - L Low -t 2w - £ew) - L ®)
2 12 12 2 12 10y dw
ot ~ rar(m) ) rap(gv) ) 82(8W) ! r 5r(ru) * r ap * 521 (6)
TuU,V,WwW re,z P
3
[8.9]
3.1 FCT
r,Q z FCT
(1)
2
2. 1Lpy - 1Ly + 0P+ %)
D1,C;,D2,D3

ADT = AP - DA Phy2AydD View2 +A P2 Ay D Vi +Y s\ ivy2@ 1 - P -

YiivoNiiy200 - Pi"1) - _JiA tAi+y2(D1is1 + D1i) +_12"A tAi.y2(D1,i + D1i-1) +

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



66 15

'il{A tCo i (Aisy2 + Ai-y2) (D2,is1 - D2,i.1) +A A\ D3 ;

(8
NiAisy2  Aily2 A visy, Avioyo
(2
A?+b~i = /\bT + VicyoNisy2 - Vi-1/2/\i-1/2(pin+l - pin) (9)
(3) 1 1
f%82 =HivyoNisy 2051 -P 1) (10)
(4 ,
fSiu2 = Sivyz X Max{0,min[ Sisy2\ 51 @2 - Pivn) | F8w2], S ATE-PL0]} (1D
Pt =0 - o (FSew2 - 5 42) (12)
NG
Si+y2=9gnQi+1-P7)
MV Yy ,
Vieyz = (- 1/30) (1 - & %12
Yisuz = (1/5) (1 +€y2)
Miswz = (U6) (1-€%y2)
FCT " " FCT
, _ pn+112 (pU) n+1/2£n+1/2 pn+112 en+112
3.2
r 1
1.1 0 ( z)
4
RT : 1 , (r,0),
, , ICF ,
; ; Z-pinch
lr’¢ 1 1
1 t 10 1 t
5 )
: , m : R
m ( A=TTR/ m )
4.1 m
p1=20g/ cm*® p,=5g/ cm’®, R=45Q m, g =10%cn/ &, m=6,12( )
, 2
1 H m 1 1 H
AN=2TR m, RT
N=0.1A ,m , , ,
RT

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1 : Raylegh- Taylor 67

A s computation
—4+— computation 0.14 - theory
-+ = theory < - computation
- . - computation  G* i
1E-3 f ---o~— theory
~ e come- theory . y —
£ ",' 3 e i -
§ & g 0017
N o 2 ] ~
P . A > = N K = 450pum
3 14 Ed Ea R = 450um - o m=6
2 e £ = 100cm/ps = 1E-33 A7
£ ~ E ]
& = g = 100cm/ps?
165 s 1E-4+
Wraya T ¥ T T — T r Ll T T —1
0 0.02 0.04 0.06 0.08 0.10 0 0.02 0.04  0.06 0.08 0.10 0.12
time / ps time / us
Fg.2 Resutsof dfferent wavelengths with Fg.3 Resutsof dfferent interface postions with
the same interface postion the same wavelength
2 3
4.2 R m
p1=20g/cm® p,=5¢g/ cm®,g=10"cm/ & ,(R, m) - (450 m ,6) , (4.5mm ,60) ,
, 3
L) R m ) ) )
R =45 m ,
4.61 %10 3g/ cm?; R =4.5mm , 4.979 x 10™ 2g/ cm? ,
R , R , R
5
1 R 1 RT 1
1 1 R )
1 R 1
[1] KilkennyJ D, Gendinning S G, Haan SW, et d. A review of the ablative stahilization of the Rayleigh- Taylor ingtahility in regimes reevant to iner-
tid confinement fuson[J]. Phys Plasmas, 1994, 1:1379 —1389.
[2] Hsng W W, Hoffman N M. Measurement of feedthrough and ingtability growth in radiation-driven cylindricd implosons[J]. Phys Rev Lett,
1997, 78:3876 —3879.
[3] Wer ST, Chander EA, GodwinB T. Rayleigh- Taylor ingtability experiments examining feedthrough growth in an incompress ble convergent ge-
ometry[J]. Phys Rev Lett, 1998, 80:3763 —3766.
[4] TubbsDL ,BanesC W, BeckJ B, et d. Cylindricd implodon experiments usng laser direct drive[J]. Phys Plasmas, 1999, 6:2095 —2104.

(5]
(6]

(7]

(8l

(9]

Book D L , BorisJ P, Hain K. Hux-corrected trangport 11: generdizationsof the method[J]. J Comput Phys, 1975, 18:248 —283.
Beck J B. The efects of convergent geometry on the ablative Raylegh- Taylor ingability in cylindricd implosons[D]. Purdue Universty , 1996.
65 —66.
[M]. : ,1994. (Wang J H. Two-dimensond Unsteady Fow and Shock Waves. Bejing: Science
Press, 1994)
, , , . Rayldgh-Taylor  Richtmyer-Meshkov FCT [37. , 1998, 15:277 —282.
(YeW H, Zhang W Y, Chen GN, et d. Numericd smulationsof the FCT method on Rayleigh- Taylor and Richtmyer-Meshkov ingabilities. Chi-

nese Journal of Computational Physics, 1998, 15:277 —282)
- [J]. , 1998, 10(3) :403—408. (Ye W H, Zhang W Y, Chen G

’ i

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



68 15

N, et d. Numericd smulationsof laser ablative Rayleighr Taylor ingtahility. High Power Laser and Particle Beams, 1998, 10(3) :403 —408)

Numerical simulations of Rayleigh- Taylor instability in
cylindrical geometry

WU Junfeng', YE Wenhus?, ZHAN G We-yan®
(1. Graduate School of CAEP, Beijing 100088, China;
2. Institute of Applied Physics and Computational Mathematics, P. O. Box 8009, Beijing 100088, China)

Abstract :  The fluid equations and numerical agorithm are given to Smulate two-dimensona Rayleigh- Taylor (RT) ingtability in
cylindricad geometry in thispaper. Smulation results agree well with the linear theory of RT instability. However the threshold at which
nonlinear efects begin to become gpparent in cylindrical geometry is dearly different from that in planar geometry and is related to the
postion of interface.
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