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3OETO/NSVARMPE 96K D, &TTEEs
DHBEIC L —H—A2Y4T3. §5& L—%—I2
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T LEMER ST 5. ChARRIALT, BdE
ok 2 WK EFEEZBAT 2 EX4D XS0
[Shock Break-Out| EEENTE 3 (HHEEYEO
REEGFEXBTICfE D). £ 7o, NEBIC#ks &R
ZEE, WML, LRV 3 oL
WWRZOTT, fhoLr —¥—THELK X%
BEIELIETEHBE, SinEOYEOIIN R
X7 hMBSEONE. DX SIS “Opacity Ex-
periment” (3 1980 FER P ST THBY, TD
RS 2 & THE SN TE K OPAL
a— N3—H, FEHYHEOMATLLEAES S
ITF - 7.

NIF DL S5 BEKRBL—F—ZHVTS, &—
5 A THEEBRINICER T E 2 EHHEEE (3 300 eV 2
FETThdb. BADL—#—TId T,=100 eV
DRG0 &L T AD, T=1keV &7 3 EX 3 T
MR, INAVC MBS L —F—lE I, RT 7 7 -
Fovy < v OBARRICHE » THIREHRE O 4 I
PILT¥WART S, Liei-T, ® =5 2ZHWVT
X SRREDHEUTNEETS 1keV DV A — v DEEE
2 2 EREIERENTREL, HTLOLTA 7o
TORMETH L, €T, BRMAPIEE S A<D
FA%ZZ D,

HWIE 6 um TEES00 um D7 5 R F v 7 BRER
DOEMEIZ2ADL -+ —%2RBEH. L—¥—-0D=x
FIWVF—134KkI TV AIE120s. TS AF v 7
D NEBEER 43 13 EEHS V=250 ym/1.2 ns=200 km/s
BRETERPLTHEL, EH 2 v ¥ —H# T x
WE—IZEDL D, 5 EHLITHRED 0.5keV T
FEZREEAY 0.1 g/cm? FREE D X FR IS L TRFEMIC
THEVERa T A TES, a7 ESIEC bE
L, 3 7 EHTREREE F TILA 54 100 ps D
i, CORENRINS.

COIFEEROBEICK 1L DO & S IR AR L
TARIRAEEE, TOXRMETO L —H— T[4
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F o ZEKFORGE 2 BHIELL, T
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5. INE10HzRRE TRO BT HENH
5. L —F—IEE, BRERERIE TR
L0, TOHJITIEESEC 5. Jul el
HrxF—aBr xLF—IcEHBmL, F0
BEN 5 THEL LT, B0 lEriRE R
EOBHEEOEY, EME 2 7 AERSNn S
&, PO THRRIGPERINICRE S 5. AT
57 NV7 2 RIFHE O OBEHEINE L, IR
WensaiiciE c 3.

H Ablation,

4 | 124

X 2Bl 100ps El3ET X2, LHEDLA
5 b LN WS E TS R T8\ FE o Bk R 2 57
lid2E, ENbpsDA—F—ThbEERA
W,

3. BAF7—4% LEBRT—5 DR,
ISR AT

BE14m OBEZEREEOHIICT 5 R F v 7 F
A, —FHHOEIDRTEZ, TofIcK1 4D
KO IR SR s NS A ROBRAERE S
%. ZORELOMEE 1.2 mm, HZERLEOD 12
BOEPSEZEOm DL —HF =N 124K, L v
XTHEREN, FIRFy 7EREHEHAEBS O
BE N5, Z OV 10° W/em? (=102
erg/cm’s) TH 5., L —F—DEEI 0.53 um. 7
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2.0x10% e g

£ Te =400 eV 3
£ 08 5
E 1.5 §
B =500ev %6 F
e 1.0 a
° {04 2
% 0.5 = H
§ 5 Tp =600 eV lo2 B
@ # 31292 2
o

0.0#2 3 I} & § 200 2

Wavelength (nm)

K6 X, BANFEBRTHONKEBEHETZ X<h
5D XA kv, [6] I 6iE B EE A
400, 500, 600 eV O 7 5 v 7 S5 A& kT

&, K504 2 =YPITHB LI, L—
F—PERETENS N, ToFE) 5T
THKT 5 X~<pary NEEL, TOXRIEHAT
Bk OB (LS cEEE, NS n .

TDOEHMWIAF I 7 R EMEHE (implosion) &
WO, HETE T E DR (explosion) DFEEE. i
R CHRIKRBEIET 520 E[ERE, 13T bk
REMET 5. Ihd, SEOFHEYESHOJH
FMTh-7, Fih, XBRXFOREED v v
HEDFRFTLH 5 [BZEX2DFE4E]. L
MWoT, EcRiEREsn/IcaT7iRKSDXkH5712
TEEEICK ST, BT -REEREDa Y
2155, COaTrnoDgtz~<s b VAKX 6 T
b5, T,=500eV D75 v 7 BHICERT — 513
EL T B, TOLS B 160 ps Fi T &
DEHITH I - 7o, 1@HE 3 7 O 50 um T,
HEMNS500eVD TS5 v 7 0fAE 3 THL»S
950 um Btz r 4 75 X< iclBET 5 &, [k
B Y5 X — % — |E13 E=L/(nR?) =10 [erg cm/
s] &0, HEHES TR BT ENDNDEW,
b L, T.=1keVFEB TN, £=320 L7350,
FHTORKEIC SIS,

C OIES % EIRD 7 A FZPARICIBE LT H keV
SHE O ST EEHR S v, S EBER A FEo
ARENREXTEELDTHAE. £, BSOS
OBEEES LT, A REKITIHO L — 5 — 2 1
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0.06 (a;) F;res'ent'Ex;a. o L]
0.04
0.02
0.00

Intensity (a.u.)

4.00

2.00f 1 1 1]

count /s /keV

0.00

3.00
2.00
1.00

count /s /keV

XD IRILF—(keV)

K7 (@EBv—-—¥-—EKBTHNITrAFED
He-like 1 & v 5 O 2 <7 bV, hy=
1.865 keV 3B TH D, 2D o3
THb B, 1.855keVICE—2 2 EODITHR
FHIHMERICL LD, £DX BT/ 1.84
keViTEEDINE, T2 3 AOHEFOERY
IZE B T EDRITCHBIL 72 (b) 1d Cyg X-
35O S hOBEHTHRARE LT
W3, (c) IF VELA X-1 DA, EBD 2~
JRNEXLPUTOVS,

LT30eVIEED 5 X<E2HER L TH, keVfH
o X BERENS SO, B EEE s AR
75 X2 AGDE B E, 500V DEREIT X
2NEEE T 5 X< 5 D keV AHIR O fik S A3 BRI
N3, 75V INMHOE -7 EHIZhv=2.822T,
(=1.4keV) TH VD, Lilike, He-like DFEHE T *x )L
F—l3ZzNEN523eV,244keV TH BT &
5, 143 He-like DHHEHIE SN TH R,
Cyg X-3 & VELA X-1 ® Chandra ® & X 7 b
W7 — 4 @ 5 5, He-like Si 7> 5 OILIEHR &
ZOREOKER S L & IcEE L., EBRTHES
Nz 27~V EMERORER %X 7 1l 7z,
Cyg X-3 T[S DB THRARE L TV 554
IR, FEERERSEN -2 X <CHBLTL
5T ENbrB. T T T, hv=1863 keV &
He-like 77 1 &4 4 ¥ D 1s2p=»1s* D ILIEZEFL 1T X
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BT BRESET

e
R
4
1—
v
&
ﬁﬂ) Bl + :
0 500 1000 1500
BERE (ps)

X8 500 eV O g i D X R Z WAL 30 eV
D7 A FRITIRES L 7o & & OEERREDRFRZ
LD BB FAE R, RO v — 7 13 r=150
psiCh b, T DFAHIEE 160 ps.

BIEfiCTH B, LA, MEREEZEDO LS K
HEHED 2 SRR B ZHEIH s Tw5B &b
Hv, X7 TEREDILIE hy=1.840 keV D EEH|E
BThdEiEimlLTwad), AEROHHEET 7L
AR RO T O NS EBHERED 7 1 FA
* v OEERHEZLEK 8 1ITRT. COFE T
EEOE—2713t=150psicH 5. EHEEIZ t=300
ps T T C 528, HiESGEW - D EEfTLTL
BT EMbND,. 1z, Helike 1 4 v % THHES
NTWaB EDnbrs

SRR T 2 — N HULLAC T He-like 7 1 3%
DOFMS = %V F — AL & BB AT NTH 5
&, HIEER OER KRR 0.08 ps Tdh 2 DI
L, 2HLEF T 108 RV, 2% 0, 1s2s KRBT H
ZAF IS Is2pIREEICH B4 A v &k D 1 EES
LB FNIZERD & 5 ICFERE omE ¢
flshniswv, ShFFHROGEBEL. &AM,
COMWESIETO L% (n=2) »» 5 OB EER
B3 50ps THB. DI EMmDS, 1s2s IRAED 1
A VE1s2p ICHANBHT b E K FEETE VT &
FHE. ZHEREER SN WEEZZ ENETH
5. [AllfIC, GRS ZECHI 7S & C OEs O X #j
FFROLOR KA T 2 & 55 5 5 L ER
MICOD R LT 2T THDE. & AN,

H102% BT

| #EMET
BHEN S DRF
AN

T
* — L
1%
ES
i!,t_ NS
iz BHER

K

K9 FERORERM £9, 71 FEOD Belike
44 VDb, I KEOBTHALLL,

SO XM THEET S E, LXOBTH KK
ICHEPHITERT S, T, b5 1oL
OET OEMERICED, EFT X LE—
LRICHEBE B OVEAE XI55,

02 L
0 "

T Y T X I 4 I
1800 1820 1840 1860 . 1880 1900

XD IRILF—(eV)

X 10 SEERSAEA H O HERAI 7S XHR R X7 kb,
SA vOEERPTVLIICT D, F
4 v OIEENTHNICKRS LTRvwTw s, 9
5 &, HO—FERVBEHEILER T, A3
AROEEBENRZ 5. BAJICHEIHRER
Tk BEVILGRA B,

FOUR R S HLIGHR & AR ORI TH 5 T & A5
BRHNTHIBA L 7o, RF B F o 51, HE
2% @ David Salzmann ORI E TR L TR L
W, He-like 1 A »IZBA9 2 FHI3EE 6 FICEEL

W,
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TlE, D 184keVEEAD [3 7] 37255
MY CIHAYEOmHAWE AL, Ksnob
M5 &I Bellike DA # V37 SAFEAT 5.
=0, X9 D& HITKRDEFHANREHL,
Z DRI, L o0BFNER TS, &I
PLZICES I —20ET (HEET L0I)
DdHBDT, TOEHT FVF— FHIEHED, S
ha., WEEFRIEFKO I —o Y ZEERSIIC
s 50T, BT R VF—FHBERE DKL
5. Ft, MEBETORFIRKEBEIRAEYEED
ZHHBHDT, AEVHEHEERABET, =1
WE =L Z R HEEST 2. T Dy, FMRE
DN EIBEOL WO X5 Ic A 3. EEoE
BHERENI0 DX S IC3ARKDBVEELE» 515
3. FHES OOREED Ahy=TeV LB\ /»IiT T
LY RL, —ooa7ELTCEHIlEN TV 3,

4. ¥ & O

BRILEEZTNE [EREICI=T 597
T UBHE LR BEAD. TDI= TSy
7R —veHonE, FHOMETLMET 5118
WS BYHEBIS A2 OO RE AR L
FEERINCHIFEST 2 ENTES. COLHIUF
HYFE O BHEERIC X 278 % [EBREFHYE
(Laboratory Astrophysics) /' &7» [ L — 4 —FH
Y | (Laser Astrophysics) &FA7C B IEFA TW
5. LWINICE LEEL TR [LA] TH 5.

ARETHRNA LIz LS Ic L —F — I8 & W S FBY
T T:=0.5 keV DERFH 2 FEEREIC/ES 2 &8
T&7. BIfE, CoOfli% 1keVic EF 28k S L
TW3., ZOEBHICL B 7 A HKT 5 X< ONXEH
TS & 11 % Helike D M 2 < 27 b L i3
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X-Ray Astronomy of Binary Star with
Mini-Compact Object Created by Laser
Driven Implosion

Hideaki TAKABE and Shinsuke FUJIOKA

Institute of Laser Engineering, Osaka University,
Yamada-oka 2—6, Suita, Osaka 565—0871, Japan

Abstract: In Osaka University, we are promoting
Laboratory Astrophysics Project with large-scale
intense lasers originally developed for laser fusion
research. Here we introduce one interesting
example experimentally demonstrated recently.
When twelve beam lasers with 30 cm in diameter
are focused on the surface of a spherical shell
plastic target with 0.5 mm in diameter, the
surface of the target reaches the pressure of
several tens Mbar and the inner part of the shell
is accelerated toward the center with velocity of
about 300km/s, and the core temperature
reaches keV and column density of 0.1 g/cm? is
realized just after the material collides at the
center. The spherical core is optically thick to
X-ray and it becomes a strong X-ray source.
Regarding this core as a compact object of X-ray
binary, we have carried out a model experiment
of the photo-ionization of the surface plasma of
the companion star. We obtained clear evidence
of the photo-ionization with He-like silicon ion
line emission, when the keV thermal X-ray is
irradiated on the relatively low density surface
plasma of silicon with density 10*°cm 3 and
temperature of 30 eV produced by week laser
irradiation. We have obtained a good agreement
of the spectra with those from CYGNUS X-3
and VELA X-1 observed by Chandra X-ray
satellite. The hump observed at low energy side
of the resonance line, however, is identified
theoretically due to three satellite lines emission,
although it is reported due to forbidden line
contribution in the analysis of Chandra data.
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