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ABSTRACT Diagnostic of green laser —produced plasma evolution was
conducted on Shenguang laser facility. By utilizing a multipinhole array
coupled to a soft X—ray streak camera, the plasma evolution in laser heated
area (primary plasmas) and X-—ray heated area (secondary plasmas) was
observed. Expansion velocities of primary plasmas and secondary were
obtained, discussion was also made.
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B1ALTREREHA. BE5HMERXA IS BOEBEHN 160], K FE 800ps,
BAAFIRFEE N 1.7X10" ~2.7xX10%W/ecm?, HH R K RFE R 7.1
X 10"W/cm?, TRIRAHNESEEAZN ©400pm, ¥ 500um. B EHBOE— EEIL
T, AARIEES —ITHXBERS WL (BELARS) EEFHESN, KBS %
MNMERE, QEEETEEAX EMBARHIMIARARORWER. BLrLTRARER
HERREA-EZEEN1.0umWAIE, EEWRBHG THE (GHRE FREH K
SR BHPYRRHE) . B X WAL FELBZW,. TRPESEIEH M X LHHEHNL
BETHREERER M, FEEMFmREMENAIMXANAKEETFHRGHEER
MK EsEE. B2 AZHAEHRERTE, RP2HALREN ©15um, FEEN
250pm., HHELRE X KEHEMHIABRKEWKAR 5"~ 10°, UHRZLHF B
AXARBELEAREIICETRY, BRUEAHTRSHY 30pm, REFRL 1L,
B[R] 4> BE 44 33ps.

~N o
primary plasma
~N

space

“\— pinhole array pinhole array
\\?: 0= .-"$’EM$\/\/\/ :

time

secondary plasma

target 'swccping

gold wall X —ray streak camera

Fig 1 Schematic of experimental setup Fig 2 Schematic of multi— pinhole
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Fig 3 Result 1 (a) image overlaped (b)image abstracted
B 3 #fz - (a) FHEAREE (bHRMUNER

laser
() shot3I (b} g/B—gou wal

Fig 4 Result 2 (a)image overlaped (b)image abstracted
B4 SRz (a) FHEAREE (b RBEMHER

D AEFEMAREREB FTREHEFERTHNRER FHk, E3 PHEMK
BEBTHEMEHEESH X 2.0x 10° ~ 2.7 x 10%m/s. 5.9 x 10° ~ 18
x 10%cm/fs. E4HPRARBEEFREHEESS N 1.8 x 10°~ 2.4 x 10°%m/s
MS53x 10°~ 16x 10°%m/s. ZEMRYB THITHEBMKE L 1300ps( o Ez #OEm Mg
ezl ), KEEHWFEHEBEDXER PO,

3 it i
ERZERG, HREBAFLANBENEARARVBHEN (KHRERE. KK), XL
BMTFEXAKEHOENNGNEE FHRBESRK, AHIBEYEETHERABOME X X
RETE., XERMNATEMEE—LITR, MEITEEP T TEROFE.
(NKEEM X ERIER, RE IR X 54 AR WEFE T HHFEH

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



70 #® M X 5 N O F R ERE

REARINRUFEX KAAHTE— MR, SREEMUSROE, BAFEH
XHEILFLRESERE, RETFHEFER, ST TFHEMNBE 50eVE, OFXR
BTHEE, OWXAEHNFHR., AHZAESEFERKN X 68 UBS Y R 3
BEMAEBERALR. AANYERSKKRER, IEFATEH#—STE.

(QDREMNLIRERMBPEEBRVBOCE B T4 XL\ R8N B KT Otk
K, 1x 1S5 ~2.0r (FHELR) BTRELEHNSEETEANX LEHHARK
R, RESETRLHIERE, BoBKSEETHRES BB BRI AE,
A X A BHRFENAEZAREAECFERE) EK, B3 H4E5RFH X LEH
FrEEpt ] ©4>2.07,.
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(D)0.53um BHAMAMREE Fh, FAEREX, HETFHEERTSFEAEE
MFEE (n<n,<n ), BAFEAZXBHERUHFELZEHAEIUGBERESE
EFEAULERE. EFERAUTHER, SETAHAUBFEMEZSEREK WE
FEAUEEETFERNLTEF#EES, FEBES, XARHSEEEPTEXK (LS
X), HAEENDERETHAUENE T BEHD: '

i 4 i V,=C4l—(1~C*CH'] (1)
WAk B p= pl-(1~-C*CYH™! (2)
HP C,Mp, NEERFEMNEE, CHRAKLBEE., HLREFHTRIITHS
¥ EXHEFRED  T,=2.315510% keV 3)
EARETFREY T=0506107102 keV (4)
F e g 5 Z=20/3 (AT)'? (5)
BHTFE#E C=(ZT/m)"? (6)

K 1, 5B FHRBRK A BOEDE (B 10"W/em?), A, FEAE T K (B p
m), FEMRLERAGTUREEFHRETREN T=393eV, REEBHEE V,=1.9
x 10°%m/s, LHRMME AMHH 1.8 x 106~ 2.4% 10%m/s, —EFERF. BHEEN
BELMT n, /4 48, BAHZEYEEE p ~ 62.0mg/cm’.

X EMAX (KERK), RIMNMEMTREMEL: BVWRREFH X tmBKRR
K, SPREH T, SEMAYRLTRTE, SHFEHEUSEP KA @ EE WA,
EFEEMAUNNREERSR, SETFAUBFESEBK ZEFETHREX AWM
MILWEREBRAN., EFFAUENEEEREE X LB 8% R T2 Rk A g H%
BMEARCRTHR., RKEXATEE T'RANTFOEREEEEHRET,=130x I)}YeV
MR XEBFHREBTFRETZH. RIMIM T =T, BMEEH: T '=124eV, HUKT
HMBEFHEERN Cs=3.4x% 10°cm/s. EZBRPKT, KEFHFTFHRUBFEEH(V 2>
Vs), BEHBAEE ViR TFHEAEKTREHEE, B Vi=2C/(r—1). &%
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BT, Hy=5/3, FRV;=3C;. ELXREERT, WEEE VLT C;E4Cs 2
B, Bl V=3.4x 10°~ 13.6x 10%m/s, LR K 5.3x 105~ 16x 10°cm/s, ZHH
B4, W, BTRTLABEREREE FHRATHES

P=(CU/3KRI)]/2 /Cy Ty (7)
Kz=239.165p° T " (8)
U=bTy (b=1.37x10"cgs keV) )
Cy=1.5Zk/Am,=1.44x10°Z/ A cgs keV (10)

Hi, K AABEHE, UNBHEREE, C, IREWL, ¥®). (9). (10) =XKA
(N RBIFHEEEE p, ©498.5mg/em’®, BAHEE KR (4C) B N 24.8mg/cm’,
Bt m B A E] (1300ps), BT REEH FHREHER(A16.0x10%m/s), B+ L(R
~200um) BEEETFARAEHEE. AEEVERSETFRAKREEFANEALNE
W, EAAMREEFERMKR (FE) SETFEOSIRL (rp) MBI (rp) MU R
62.0x 1.9x 10° 1/2x62.0 X (1.9 X 10%)?
P e gx 13.6x 10° o405 Tes l//2><24.8><((13.6><1023)2
HETRKAEETHRESSBNAENEETVREE TR, IRE5ELM
H, B3ETEMNRLE, ATXRIZEESPBESEE RARE W, €85 KH 30, %0t
MAKBEEKKPITEIRS, REXEBFERAMAREN™H, EABRITEAH
HREAZBETEHAFIRBREWNEE TR T E.
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SPACE AND TIME RESOLVED X-RAY MEASURING
FOR PLASMA EVOLUTION

He Haien, Miao Wenyong, Ding Yongkun, Cheng Jinxiu,
Liu Zhongli, Ding Yaonan, and Hu Xin
Lab for Laser Fusion, Institute of Nuclear Physics and Chemistry,
CAEP, P.0.Box 525, -Chengdu, 610003

Knowledge of laser —produced plasma evolution is very important to design of X —ray
driven implosion target. During laser pulse, if plasmas move rapidly into the cavity, it may
change the distribution of radiation and led to decrease in absorption of laser energy; it
may also induce production of hot electron, which can preheat pellei and cause decrease in
compression efficiency. Besides, colliding of bulk thermal ion with the pellet may result in
asyinmetric compression. All above mentioned may led to failure in implosion.

We have conducted an experiment on “SHEN GUANG” high power laser facility, in
which one beam of green laser (4 =0.53um, I, =2.2x 10"*W/cm?) impinged on the inner wall
of gold cylinder, with the incident angle 53 °respect to cylinder axis. By utilizing a
multipinhole array, combined with a soft X—ray streak camera, to observe plasma motion
spatially and temporally in laser heated area and X —ray heated area, the following results
were obtained: (1) X~ray emission in X—ray heated area with a delay of aboﬁt 173~287ps
compared to that in laser heated area. (2) Plasmas in laser heated area expand not only
toward vacuum, but al§6 toward dense gold material and reach the maxim distance of about
30~40um at peak laser intensity. (3) During laser pulse (about 1.3ns), expanding velocity
of plasma in laser —heated area is about 2.3 X 10%m/s, while that in X—ray heated area is
about 0.53x 10" ~ 1.6 x 107cm/s.

An isothermal expansion model was adopted to describe approximatly the hydrodynamic
motion of primary plasma and secondary plasma, the model matched well with the

experimental results.



