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Fig. 1. Comparison of design and experimental laser

shape.
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Fig. 2. (a) Schematic of quasi-isentropic compression

experiment; (b) diagram of experimental target.
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Fig. 3. Pressure distribution in CH/ Al/LiF target
with Multi-1D program. The multi reflections of com-
pression wave in CH material cause the obvious effect

on the pressure distribution in LiF window.
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Fig. 4. Experimental results of quasi-isentropic com-
pression with shaped pulse laser: (a) raw experimental
data with three steps target; (b) processed experimen-

tal data with three steps target.
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Fig. 5. Particle velocity curves of three steps target

after processing the experimental data in Fig. 4.
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Fig. 6. The pressure data in Al material after process-
ing the experimental date in Fig. 4 and Fig. 5. The
experimental data is very close to the isentropic curve

with Sesame 3700 data base.

4 RATGIR
4.1 KEART RS0

FESR T, OB B 5 BOHEA — 2
R 22, 23 AT IO T Al 22 0 SI2 56 45 SR 1A S 0 3 ¥
AR E . WYL RERE, BOGEIE AR,
IS F) e s 0 B T IO AR Ak AR A SRR [19] IR 75,
HE AR5, mhdvip B B o # /N T
BRI EE. DI, B 2= 2 S B
PN EIRAT. BT, N TSR R E, R
X T SR AT R AT LA

4.2 HTRIEEZRHAIITIL

E P R HE S0 T A AH DR X S 3 v, AR Sk
A B R T R o SRR A Bt A e, LA
JE BRI TR R TR E . — BN
Al/LiF BBHGTVCHECARF 4, B LA 5t i 3 5 it mT A
LT, (HAR, IR, K7 Fr 2

085202-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y118 Z R  Acta Phys. Sin.

Vol. 64, No. 8 (2015) 085202

FEM BT 2 )5, BT CAERER G 7R 22 00 o il i i
BT J5 A RE B R S . PR R 22 35
AR, BREFG I 26 06 SR 52 B0 5 X I s e, Ho Ay
U ZRAB TE R BU A — /AN AT [ 3k 1) ) R

A5 FH SCHR [20] 00508, 2 00 F 5 B0 S FE (1)
N W

Ua = ag + a1 (U — B)
+ az(Uy — 1) (Us — 72), (3)

Horh, U, MU 53 ) 32 7 28 W 8 RN 3 5 T JiE,
ap = 3.0634 km/s, a3 = 1.2751 £ 0.0082, as =
(0.0008 + 0.0015) s/km, 8 = 2.41 km/s, v3 =
0.713 km/s, 7o = 9.53 km/s. HUpal{E, ] A7
Bl — AN AT DU FH 1 2 00 B 5 B ST ) %
R, w7 FiR.

20 1.30

18| J1.29

16} 41.28
< 1af 51.27%
® L - - g T
£ 12¢ 11.26 ¥
< qof J12s 2
= 177 =
1—:\3 8 124
= .
B 6 - Ji23 3

4l J1.22

2 Ji21

0 . . . . 1.20

0 2 4 s 10 12 14

6
Eii}g)g/km-s’ 1

7 LALiF A% &M N RWR R 5 Bk A
225 5 & 1 R4

Fig. 7. The dynamic correcting curve between appar-
ent particle velocity and real particle velocity in LiF

window.

FE B 7, L 3 PR A L SEOR 3 JE ]
A& IE R EBEAE S A R — . £
HSRL T /N T 2 ki /s TS L 18 1E R BRI
K. T H SR T A S 2 km /s BRI, E1E &3
£ 1.266—1.280 Z [A1 324k, AL LI E#E 7 —
A, RN —E ST . AT,
FEA A K —ANE VG N (/NF 800 GPa) ) %
FE A2 7 2 AE 1.

5 & W

AR SORAIOE TR R B BT R O B K
B HE S A S A SR A BEAT 1 BB AR T 1 0 A, BT T
WOt BB R TE 5 I T LR O O 1
TR, RIS, XK = AN R0 S8 BRI S R

77 43t R Multi-1D #2757, B ZSERIBOG Y
NS HHE T, J R AL bR BT T CH/AL/LIF
= JRBERPRE R IS BB R Al B R O B A B,
W TR E B CH A B AAAE, & 3 EULIF MR UL
SR LA phdy, 101X L8 by IE A AR 7T G 2
f, Nz R . 8IS SEIR B IR L, RAE
THR AP IES . SRR T LR I %
ZrIE], I A AL R R AT T e B e e B
PR 4 RE A RCHE . R AR AL B H R IRAS T
TN - 1 e I A AR A P B, e v s 0
400 GPa. T SLiill & f R RIESE, 5 HIHE
FEAFAE— €22, A ISR [20] I 8E, SEl 738
U J3E - S JBE Y 2 30 W 5 R R 0 M. AR LS
P A HE A, XA 6 F 0 B R AL IE AR TR
fEM.

B, WO B YRS S S U6 7E [ A AL T
WD FARES, ATEASHRSER M iE A L. A
SCHEAEAP ' TIT JE Y I 56 il 1R 0 T 4% SIX B 1 <506
S PR SE B AT 1 0 A, R RZ AU K TEN
SUA LI B A R

S

[1] Munro D H, Celliers P M, Collins G W, Gold D M, Da
Silva L. B, Haan S W, Cauble R C, Hammel B A, Hsing
W W 2001 Phys. Plasmas 8 2245

[2] Boehly T R, Vianello E, Miller J E, Craxton R S, Collins
T J B, Goncharov V N, Igumenshchev I V, Meyerhoferc
D D, Hicks D G, Celliers P M, Collins G W 2006 Phys.
Plasmas 13 056303

[3] Lorenz K T, Edwards M J, Jankowski A F, Pollaine S
M, Smith R F, Remington B A 2006 High Energ. Dens.
Phys. 2 113

[4] Jia G, Xiong J, Dong J Q, Xie Z Y, Wu J 2012 Chin.
Phys. B 21 095202

[5] Shen Q, Luo G Q, Zhang L M, Huang H J 2007 Acta
Phys. Sin. 56 1538 (in Chinese) [JL5k, & E iR, 5KHE W,
T 2007 YIFFAR 56 1538

[6] Jin K, Li P, Wu Q, Jin X G 2004 Ezplo. Shock Waves
24 419 (in Chinese) [&4], 27, 55k, &FNR| 2004 1BIE
Libdi 24 419)

[7] GuiY L, Liu C L, Wang Y P, Sun C W 2005 Detonation
Shock Waves 25 183 (in Chinese) [FE@iMK, XIG#E, T
T, FhiREE 2005 MR ST 25 183)

[8] Smith R F, Eggert J H, Jankowski A, Celliers P M, Ed-
wards M J, Gupta Y M, Asay J R, Collins G W 2007
Phys. Rev. Lett. 98 065701

[9] Harlow F H, Amsden A A 1971 Los Alamos Scientific
Laboratory Report No. LA-4700

085202-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://scitation.aip.org/content/aip/journal/pop/8/5/10.1063/1.1347037
http://dx.doi.org/10.1063/1.2179057
http://dx.doi.org/10.1063/1.2179057
http://dx.doi.org/10.1016/j.hedp.2006.08.001
http://dx.doi.org/10.1016/j.hedp.2006.08.001
http://118.145.16.217/magsci/article/article?id=17373896
http://118.145.16.217/magsci/article/article?id=17373896
http://wulixb.iphy.ac.cn/CN/abstract/abstract12712.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract12712.shtml
http://www.cnki.net/KCMS/detail/detail.aspx?QueryID=12&CurRec=2&recid={}&filename=BZCJ200405007&dbname=CJFD2004&dbcode=CJFQ&pr={}&urlid={}&yx={}&uid=WEEvREcwSlJHSldRa1FiK0Y5bmpRYjI2Q25YcTQySEpWd2RLMXNYTDVZaHNaUEgvVW8vOFc1Vml5anVuMTQvcVRRPT0=$9A4hF_YAuvQ5obgVAqNKPCYcEjKensW4IQMovwHtwkF4VYPoHbKxJw!!&v=MTQ3NzFNcW85Rlk0UjhlWDFMdXhZUzdEaDFUM3FUcldNMUZyQ1VSTCtmWk9kcEZ5N2tWcnZLSnpmSVpMRzRIdFg=
http://www.cnki.net/KCMS/detail/detail.aspx?QueryID=12&CurRec=2&recid={}&filename=BZCJ200405007&dbname=CJFD2004&dbcode=CJFQ&pr={}&urlid={}&yx={}&uid=WEEvREcwSlJHSldRa1FiK0Y5bmpRYjI2Q25YcTQySEpWd2RLMXNYTDVZaHNaUEgvVW8vOFc1Vml5anVuMTQvcVRRPT0=$9A4hF_YAuvQ5obgVAqNKPCYcEjKensW4IQMovwHtwkF4VYPoHbKxJw!!&v=MTQ3NzFNcW85Rlk0UjhlWDFMdXhZUzdEaDFUM3FUcldNMUZyQ1VSTCtmWk9kcEZ5N2tWcnZLSnpmSVpMRzRIdFg=
http://www.cnki.net/KCMS/detail/detail.aspx?QueryID=20&CurRec=10&recid={}&filename=BZCJ20050200F&dbname=CJFD2005&dbcode=CJFQ&pr={}&urlid={}&yx={}&uid=WEEvREcwSlJHSldRa1FiK0Y5bmpRYjI2Q25YcTQySEpWd2RLMXNYTDVZaHNaUEgvVW8vOFc1Vml5anVuMTQvcVRRPT0=$9A4hF_YAuvQ5obgVAqNKPCYcEjKensW4IQMovwHtwkF4VYPoHbKxJw!!&v=MjY5NjIxTHV4WVM3RGgxVDNxVHJXTTFGckNVUkwrZlpPZHBGeTdrVzc3QUp6ZklaTEc0SHRUTXJZOUZFb1I4ZVg=
http://www.cnki.net/KCMS/detail/detail.aspx?QueryID=20&CurRec=10&recid={}&filename=BZCJ20050200F&dbname=CJFD2005&dbcode=CJFQ&pr={}&urlid={}&yx={}&uid=WEEvREcwSlJHSldRa1FiK0Y5bmpRYjI2Q25YcTQySEpWd2RLMXNYTDVZaHNaUEgvVW8vOFc1Vml5anVuMTQvcVRRPT0=$9A4hF_YAuvQ5obgVAqNKPCYcEjKensW4IQMovwHtwkF4VYPoHbKxJw!!&v=MjY5NjIxTHV4WVM3RGgxVDNxVHJXTTFGckNVUkwrZlpPZHBGeTdrVzc3QUp6ZklaTEc0SHRUTXJZOUZFb1I4ZVg=
http://dx.doi.org/10.1103/PhysRevLett.98.065701
http://dx.doi.org/10.1103/PhysRevLett.98.065701

38 F W)

Acta Phys. Sin.

Vol. 64, No. 8 (2015) 085202

[10] Li W X 2003 One-Dimensional Nonsteady Flow and 75 4916
Shock Waves (Beijing: Defense Industry Press) (in Chi- [15] Rothman S D, Davis J P, Maw J, Robinson C M, Parker
nese) [Z4EHT 2003 —4EAE H IS (Jbat: ERFL K, Palmer J 2005 J. Phys. D: Appl. Phys. 38 733
b H AL [16] Rothman S D, Maw J 2006 J. Phys. IV France 134 745
[11] Lindl J 1995 Phys. Pl(-zsmas 2 3?33 (17] Kerley G I 1987 Int. J. Impact Eng. 5 441
[12] Wang F, Peng X S, Liu S Y, Li Y S, Jiang X H, Ding
Y K 2011 Acta Phys. Sin. 60 025202 (in Chinese) [, [18] Johnson J D 1994 Los Alamos Scientific Laboratory Re-
S, KU, KT, #hE, TS 2011 YIER 60 port No. LA-UR 941451
025202] [19] Xue Q X 2014 Ph. D. Dissertation (Mianyang: China
[13] Wang F, Peng X S, Liu S Y, Jiang X H, Xu T, Ding Academic Engineering of Physics) (in Chinese) [B¢4E
Y K, Zhang B H 2011 Acta Phys. Sin. 60 115203 (in 2014 1 EFALR L (FH: B TR R T )]
Chinese) [T, EetH, XITHMY, ¥/ANE, BR¥E, Tk, ik [20] Fratanduono D E, Boehly T R, Barrios M A, Meyer-
R 2011 Y)EEZ4R 60 115203] hofer D D, Eggert J H, Smith R F, Hicks D G, Celliers
[14] Celliers P M, Bradley D K, Collins G W, Hicks D G, P M, Braun D G, Collins G W 2011 J. Appl. Phys. 109

Boehly T R, Armstrong W J 2004 Rev. Sci. Instrum.

123521

Quasi-isentropic experiment based on Shen Guang-III
prototype laser facility with laser direct
drive illumination®

Wang Feng' Peng Xiao-Shi Xue Quan-Xi Xu Tao Wei Hui-Yue

(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)

( Received 28 September 2014; revised manuscript received 24 November 2014 )

Abstract

Quasi-isentropic compression technique is very useful for new material, shock wave physics, and earth physics. With
shaping pulse laser, the quasi-isentropic compression technique is provided. For the designed experimental condition,
the high energy density of shaping lasers can be used to generate shockless loading on the solid material to reach
a high compression rate state with low temperature, which cannot be obtained with shock compression and isentropic
compression technique. Then a new way to study the material can be provided. In this paper, the isentropic compression
experiment with laser direct-drive illumination based on Shen Guang-III prototype laser facility is conducted. The
theoretical model, target designing, experimental results, key technique, experimental characteristics and experimental
data are analyzed in detail. The compression pressure above 400 GPa on the loading surface is obtained with experimental
data and processing program, which is the highest pressure achieved to date. After comparing the apparent particle
velocity with the true particle velocity, the dynamic correction curve can be obtained to achieve the real particle velocity,
The

which is more accurate. The improving direction is provided, which will provide the important information.

experimental data and design will give the valuable reference for the study in this field.
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