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1
, 12J 800ps (Q 35um) Au
, Q 6nm,
99 99%, 200 250pm PET (2d= Q 8742nm) Q 30 Q 65mm
X , N-IIT X X
- - [8]
- 1 ,
Au AU 3d-7f 3d-6f 3d-5f 3d-5p 3p-4d 3d-4f 3p-4s  3d-4p
3p-4d  3p-4s , , 3d-4f
: [9]
1o 3d-4f d-4p
| 3p-d Spds
z |
g
£ 5|
_E |
| 3d-6f
03.0 3l.5 4‘.0 4‘.5 51.0 55 6'.0 61.5
wavelength / G. Inm
Fig 1 X-ray ectrum emitted from laser-produced plasnaof Au
1 X
2
, J Bauche -
: 3d-nf (n= 5, 6, 7) (nIH"* ()" n’ 1" j’
G A ARG R W R G A A AR GI A i i’ (2)
(FWHM ) = G~ ,
(RELAC) (20 11] , D irac-Fock (2]
(M CDF) N i Ge , 41(1= s,p,d,f)

, Cu 4s 4p 4d 4f, Zn 4sdp 4sAd 4sAf 4p® 4dp4d dp4f 4d’
4d4f 4f° Ga AS4p ASAd AS4f Asdp® 4Asdpdd AsApdf, Ge 4s'4p® 45°4pad
AS4pAf 4S4p® ASApAd 4STdp4f ASAd” 4ST4dAf Asdp® AsAp®Ad Asdpaf

Cu 3d-5f , 1
K  Boltamann ,
| Kexp[- AE/Te] (D
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1 Au 3d- 5f
41; 7
Table1l Reaultsof the calculationsof the positionsand widths of the subarrays belonging to

the Au%® spectrum. Seven subarrays have been considered, corresponding to the var ious 41; spectator electronsadded

3da/2-5f52 3ds/2-f72
pectator electrons  Aven/Q 1nm AV HM /Q 1nm Anean/Q 1M AV HM /0 1nm
4512 3 625 Q 0075 3721 Q 0077
4p12 3 626 Q 0080 3723 Q 0075
4pss 3 623 Q 0080 3 719 Q 0084
4dz/2 3 625 Q 0185 3723 Q 0080
4ds/2 3 626 Q 0084 3721 Q 0195
4fs/ 3 628 Q 0185 3 726 Q 0084
4f 72 3 630 Q 0089 3724 Q 0185
resultant peak 3 625 Q 010 3721 Q 011
AE i Te )
K C. Bauche-A rnoult (el , ,
r = K (3ds2-5fs2) exp (- AE)sfs/Z/r e) /K (3ds/2-6f5/2) exp (- AEefs/z/T e) (2)
[13,14]
2 Ni Ge 3d-5f  3d-6f ,
( Ni 3d-5f
(FW HM ) Q 00073nm) Cu 7 , Zn 22 ,
Ga Ge 55 75
2 Au 3d-5f, 6f

Table 2 Reaultsof the calculationsof the positionsand widths

of the 3d-5f, 6f transition arraysof laser-produced Au plasna

3d-5f 3d-6f
jons  transitionsj-|’  Anen/Q 1Inm  PWHM /Q 1nm ions _transitions j-j’ Jnen/Q Inm  PWHM /Q 1nm

AU 3/2-5/2 3 589 Aud? 3/2-5/2 3 158

A us® 5/2-7/2 3 683 A us® 5/2-7/2 3233
Aust 3/2-5/2 3 625 Q 010 AuSt 3/2-5/2 3198 Q 010
A ust* 5/2-7/2 3721 Q 011 Aust* 5/2-7/2 3 274 Q 010
A us 3/2-5/2 3 663 Q 014 Aus* 3/2-5/2 3 238 Q 012
Ay 5/2-7/2 3 760 Q 015 A us 5/2-7/2 3 316 Q 013
Au®®* 3/2-5/2 3 699 Q 015 Au®®* 3/2-5/2 3 279 Q 013
Au®®* 5/2-7/2 3 799 Q 017 Au®®* 5/2-7/2 3 358 Q 015
A use 3/2-5/2 3 737 Q 017 Au 3/2-5/2 3 320 Q 014
A u*®t 5/2-7/2 3 838 Q 018 Au® 5/2-7/2 3 402 Q 017

3
- , 3d-5f 3d-6f
Cu , 2
A. Zigler (sl ,
, Cu 3ds2-5fs2  3dse-6fs2 13020, Ni
3ds2-5fs2  3dse-6fs 10020 - ,
250 350ev/
3 3d-5f, 3d-6f Te= 300ev
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intensity ratio
1
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T./ eV
! Fig 2 Curvesof intensity ratio vs electron temperature
Boltzmann ) The lid line r1 and dash line rz corregond to the intensity
ratios betw een 3ds/2-5fs/2and 3ds/2-6fs/2 transitions of

N i-like and Cu-like ions regectively.
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Fig 3 Theoretical modeling of the 3d-5f and 3d-5f and 3d-6f transitions of gpectrum: dash line denotes the theoretical modeline
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M odeling the spectra of laser-produced Au plasnas

in therange Q 3-Q 4nm

ZHAN G Ji-yan“?, YAN G Guo-hong', ZHAN G Bao-han', YAN G X iang-dong’, ZHOU Y u-ging",
LEIAn-le',L U Hong-jie',L 1Jun’, YAN G Jiaming’,D NG Y ao-nan*
(1 N ational Key L aboratory o L aser Fusion, CAEP, P. O. Box 919-986, M ianyang 621900, China;
2 Institute o A tamic and M olecular Physics, Sichuan U niversity, Chengdu 610064, China)

Abstract TheX-ray ectraemitted from laser-produced A u plasnas in the range @ 3 Q 4nm are analyzied and
interpreted by using the Spin-Orbit-Splitted A rray model The plasnas are created by using a beam of a frequency-
tripled 1 05um N d-glass laser focused onto am icrodot target of gold The pulsew idthw as 800ps and the laser energy is
about 121 The amitted X-ray is analyzed by a pentaerythritol (PET) crystal pectrograph and recorded on T ianjing
Nev-lll X-ray films On the assumption of the mono-temperatured local-thermodynam ical-equilibrium approximation,
the electronic tanperature is obtained from the intensity ratio of wo unreslved transition arrays, and the expermental
gectra is smulated

Key words laser-produced A u plasnas unresolved transition arrays gectral smulation
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