128 B
19954£12

-BWEHE

Trends in Nuclear Physics

Vol- .'.Zp NO- 4
Dec. , 1995

SHESETERHR

Bk #HHGX #HEE FX5F
(BB SEEMRR BA  610003)

W ¥ OAAERTIOCER RAMERTFRESHFERE, =L RN LS SR TH. 2 5 AN R & 5%
1) B £ F % B3 LR 1 7N S 6 (X M B T 2. T 26F e 28 Ni L 29Cu . 30Zn . 3:Ge B Z TEX Ber2HE 75Ta 7 W . 7sRe
HHZARGBBWASE T RS, Hi K X3, 6~300A 45 B A 254 E £ 5 49 Hartree-Fock-Relativistic (HFR)
M Z A B Dirac-Fock FEA AT AR5 RYREKIE . Al B RESUE B R0 R0 MK AR M R 3
HHEH, AR T AP Z iR LHEERIAR THREAKTIR, URNAE Z TR KA . XBETH

ST 89 BRI A BT

XA hEzER, BRLS, EFHEE, FREN LWL

(i

1 3

BRESETE*RURETEN.H
BEBEFEYHNRTYEIRREE KL
W R ERE, B4FTRF40 FOEEBH
FRERTH, fE R X ROt . MUELE
SRARREFLZHHRTOBAEENNH
8. L - HER BE SN S B
TE. SDEHNAR G FEEEBEURRS
EHEBESNABR . GHBESHEFEEHR
I‘[’F;EEE?E’HE,B. C. Fawcett!), B. Edlen®
#1 1. Martinson™ 8 fif 3 22 & 9 3£ &. R. L.
Kelly' 4548 7 N A B8 A2000 A I T BT
HEEKR, REB RN E FIEEE. R
F W V. A. Boiko  ABI @K Z TEK
MEFIEETIRAENTAR . HRAAFE
RTLOBOSBE £S5, RERZ TRHEFH
HEANEFEEELETE. P ZTEAR
B2, BZIENBE FEBELESNERS.
FPLl, HRIF AN B S RH Z TROEH &
SETE.

2 EBHAR

LRRAR BT HOLRE E#1T.
REMARTEZZATHEKBERE, =4
HFRTRORBUSHFE TR ELEENK

+ EXERANEELSBRHIRE

2. E/XP Z o RXEXABTFEERK,
SHEZ TRLREFEERK. LR+, At
LAHV N B ERER, RSO M3
B R ERFiF MRS RMBOCRER. X
ATKFAMTR, EMIESH Y -ER1~
10J, Bk ® $E B¥ 400 ~ 800ps, £ B B 2 60 ~
80.m , BEH B WL D R FH H2X 10"~ 5X
10°W/cm?, ML K 1. 06pm. AR Z T
ol EHBO6, B0, 53m, TR W NS
b BB 18~24], bk v % B 600~ 900ps , £&
BEEH2100~1202m, BE ZhFEE 0. 8~2X
10MW /cm?. ¥FH4BR 45 LASN S N B 10~
250 )& R TE . 65 ¥R 42000 A 69 # AR,
AR 1500 A 9 CoHed K L. SR b B
A EREESS. 9% L L. R T HfTIR R K
e CRATEHENFMTENE. R BEFET
RWESE.

BOEFE AR A5 #93. 5~40A i [
B X S Zk o] R AN AS (5] o 4% 18] BE A9 F dd 55t
WX 4 B B {3 A A O F R R R PET (2d
=8.742A ). ADP(2d=10.64 4 ) . TAP(2d=
25.78 A fl OHM (2d=63.54 A ). ie %K K H
Kodak AA5.40~300A TEEME FR A
—1m S (2 M S GE R & F F
JEM % 28 5912001 /mm, [N ¥ £ 2°15, B4k



magy

AHES. AAASHFHEFERR “ 47

B 25m ,if R B 7 A kodak SRW.

R 2NEETHMEEREE
{08 A 388 S 1, RIEH DI L3 AT 3B
38, | T —A Fortran BF &, HPEHE
B T8, R F8E 4 50 R AR
JEHE B 2R 1B < B R AT T LA B I A
A R T 0 T A GE SR B it
HYBELETFEF AHEFTEKIRE, B
EFARMAMEST, B . PREMXA.
KALXISH ML EHEFMTEE Ti%
PETREAMMEBMER . RAGHEMH TR
BEES, X EREHC BRI K
EISEHTLEENERITE, yEESEEK
HEMEE. RARTERZHEAANSHES
B 7k AN SRR OB REE AN, BRY
FI IR K £0. 002~0. 01 A , ZEYE ML
BHE, ERIREHNL0.05A.

RT3 BE R B 6w B 2 AT 8 OE . 2E K-
400fME AR b, FR FMAR KGR AR X 4
MERORBEHRTTEMNRE RX H4
BE & 4> 5 M. 183eV (B-K £). 282eV (C-K
28 ). 452eV (Ti-L £ ). 574eV (Cr-L £).
704eV (Fe-L ££).923(Cu-L £8).1487eV (Al-

L £8). 2040eV (Zr-L £&) §1 2980eV (Ag—L‘

2. B IR LR R R R A5 R 2R, BT

X 35 94k 9 9 AR X 3R AT L IE. B4, B3 i

X Be B B R WHEAT T B IE.
3 FEREIR

AR, CERBRE, B FRMNIERA
R EXN FEXAFEE FE, B FESHBA
SETHAF LR E IR 2, 2 HT Y
. marrd,  FTECENHABEESE T
W, BRI C BT AR, U FER
WS HAERKEE L4 K EE DT
HoATW, EFEELYHERTHERNREFE
B X T e R A RO A e B B
Av] B ng, RN EE#EA Cowan #) HFR F7
EHATH R BE TR IEF R 868 m, A Xt

RHENABRTHEDNEFBEURASHEER
HERHEERAR. X6 . H. .88 Z T
A4, N Z4HE5H Dirac-Fock THEE

AR

MTER Z TEBESEBE TR, &/
BUAESHF AZKTHEHESENES, H
0 b 25 B Tk 4 Fobn 5 80 AL B FR 4
BEm, - AHAEENRBEREE —EF
BEEENHEN, TR EEARTREREEN
B4 FF, PN B 0 LR BRIE. MR, ik
Bt B A EEAES,C. Bauche-Arnoult $#
HH B S 43 B BK T 4 1 T 0 MR O A 20 0 R R
T8 X LR R —FE T %, B e —
AN ] 43 $E 64 BR T BR G B RO AU SR B 4
FiKHR 5 n A RAGER K

p= D [BIHI|b) — (a|H|a)] W,/W

D
H,a€ A€ BRI RIREABTHMAE,

RAR XA AL 5K A,
W = [(a|Z|b)|? (2)
BRE W= DW, 3)

HAFENSFERRS AN FHBEY T..M
FHEAEBHIMKEFHERKERE
({8 #2435 B ))FWHM =2. 3550
Tw = = [E (B) — E, (A)]
— 6E(B— A) (4)
of = p, — (py)? (5
H¥,E.(AME,(B)AHRAE A.BHT
BB <M OENBETEARTUA
Racah fREAM K B FHFEHESFH, BN

ARRIEBRELCRS F BB G

B S E RS ¢ MR E A S Bauche-
ArnoultCHEAL H T AR B RKTAR 4R
SEOYW iRk R,

BT F* il G* B (Z-S)RIEE(S A B
BE ), M & Il Bl (Z-S)* AL, Bt AT
HZaR, BERERRREER Bl —
Aol HFAMRKREANREE T4 i BE
B9 F BRI 4 , T BB G 43 FF 89 LS .



-« 48 =

BYEHE

- B VE

PN E Z TR 24 e BEMA
&% B Fi%, # {1 Bauche-Arnoult (1985)%!
f9 Spin-Orbit-Split Arrays (SOSA)HE i HE
ARHET 3d—nf (n=5,6) KK jj BT H#
B mERE, AU BT B
EZITTKS. 6~5 A WEE FEPH—RTIN
g EHEFEEU(=s.p.d.DBETFHE
M F, X RKHEBIREER T, 45 EF B4
FE A, Bt LAgAS j7 B EBR 3 HI R 7.
28.82F1196 M RER T BIN. BT AT

T
3
e.
s =8
o _3§
a) & TN
] 2 895
1 ARSI
] ur = 233258
] 3 z E%y 3
2507 g § =5 8
] = g 3N
] .5 Sh*ece
- 3% 3 * g3
- RS =
B §$i§i‘x‘§€
150- a2 5 055G
] s RPN
] S “th
2 | d3, 23
- 2'
3'6lu llllllll ‘ Illu'[ TrTrrrrr '4:6'0'— LI B L '5:10
B K (A)
3
Q
%gg
gN2
3E S
b) _ase 2
‘38ZcE
i §2EIN 8
) =3 22535
] g% * h g =
. 5535, §
& 120+ 0% 832 2
£ ] $2 § S5
) - z? H"—;ﬁ':
8 §3 5 $3¢
. CTE R I
B .2 §
- 3
20- T rrr T T T T i
3.60 4.10 4.60 5.10

T B F*.G* H HFR F kit .

4 LRERMIHT

NFHZLE, WM T ,,Ti.Fe.5Ni,
20Cu.30Zn fil;,Ge BEL S B RS, K8
~300A.- HNERT AXHEEZRATTH
BERKIZ Hb K. K. ROBRLESEH
FRBERRESE(7T]H,..8.9.94.%
MRABRFBREERRESE[8]F.

38.
558
. ) P
C U= 3w
4 SEV -
170 :gp‘;:és
] W $TE8 T
b S®g 2
1453 : STRTE L.
- o 2 X 3
] g 2 ag
* g 1204 .5 Ec
=] il % 3
B 95 £05: .83
] wSs)EN 0
1 223085 T
70] bE ] g
h N2 =
b 3
457
ZU rrrrr T TTTTT T T T TTTT T —p—
3.60 4.00 d.40 4.80
B (A)
:
N
g
“wa s
= v
| _éﬁg
d) S8 2w
1 ‘-._”,2,3:.;
1 Re a3 &N
J “le’
350 =Rl 2t
— 5 R::
; ) g 5
™ £ 3 g ° .
s 5337 - % £ 8
124 OUNE= = T N
® 120303883 2 g
250 Z33% g O ®
1% % ¥3c
19 X e
1 = b
150 T T T T T T T T

Bl 3. 6~SAMMTFRA W



54

PR, BHESETRERR ‘49

SN Z TEE GHf s Ta ., W fl,Re)
S~BAMHEMEFEMTHANETHETEL
H O RBHREE T n=3~4KTL. Hb,
KRB FHOBERLSE[]. HIAHT %
TR 6~5ATMEMNEFRME CNNE
B — RPN, F— NI LRR R b —
A IUA 3 SR E W 4 L. R 5 SOSA
ERBEA TSR W, BN E T 1425
BTFRR LE.LXF LXENLEETH
3d°40™ —3dinf; 41" (m=0,1.2.3.4.5n=5,
6;/=s.p.d.DARBKTH. TREN,HE T
RIRF I HR 3 b0, BRaE#r B ¥ AL 42, 36 Z 7
BEEE T E. e TR AN EER
V6] BR XE 7 - 2 I8 4 18] B 6 fBUAH 28 (£490. 05~
0. 06 A ), My [a] — o B R B WA 77 BRXEH iy
- 25 8k 1< 8] BE 30T {4 4§ (£40. 095~0. 110
AZED.

AT KRB EREHAR863-410-3%

B S, AR BB AN B R R MO
ZATH 2R E AT LT K B R FE ER K
J3 AR B » 7 B 1 i 177 3R 7R B 008 R |

£ F X ®

1 Fawcett B C. Advance in Atomic and Molecular
Physics, 1974, 10:223

2 Edlen E. Progress in Atomic Spectroscopy, 1987, 271

3 Martinson [. Rep. Prog. Phys. , 1989, 52:157

4 Kelly R L. NRL Report, 1973, 7599; ORNL-5922,
1982

5 Bauche-Arnoult C, et al. Phys. Rev., 1979, A20(6)*
2424; Phys. Rev., 1982, A25:2641; Phys. Rev.,
1985, A31:2248

6 Boiko V A, et al. Spectrosc. Radiat. Transfer, 1978,
19:11

7 BAREN RTS55THEER, 1989,6(4):1217
8 Zhou Yuging, et al. ]J. Quant. Spectrosc. Radiat.
Transfer, 1994, 51:425

9 RS YE¥IE, 1994,43(10):1623

Study of Highly Stripped Ionic Spectroscopy

Zhou Yuqing Zhang Baochan Yang Guohong Lei Anle .
(Institute of Nuclear Physics and Chemistry, Chengdu 610003)

Abstract The soft X-ray emission spectra from very highly stripped ions of the medium-
Z elements of ;T ,zFe,;Ni,Cu,3Zn and ;,Ge, and the high-Z elements of ,,Hf,,;Ta,, W
and ;sRe have been observed in laser-produced plasmas generated by focusing a Nd-glass
laser beam onto the surface of the plane solid targets at the “Xing Guang?” laser facility. The
spectra in the range of 3. 6~300 A were recorded by using four flat crystal spectrographys
with different 2d spacting and a 1-m grazing incidence grating spectrometer, respectively.
Several hunred lines from Na-like through H-like ions of six medium-Z elements and from
Co-like and Ni-like ions of four high-Z elements were identifed and classified on the basis of
a comparison between the mesured wavelengths and intensities with the predicted values
which were calculated by Hartree-Fock-Relativistic method with configuration interaction
and the multiconfiguration Dirac-Fock methos. The quasicontinuum bands in Cu-like
through Ge-like ions of Hf,, Ta, W and Re were analyzed by unresolved spin-orbit-split ar-

ray model.
Key Words medium- and high-Z elements, highly stripped state, ionic spec-
troscopy, flat crystal spectrograph, grating spectromenter.



