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ABSTRACT On the Xingguang Il laser facilities the oft X- ray gectraof a laser-
produced plasnaof highly ionized W in thew avelength rangeQ 36 Q 52rm w ere investigat-
ed w ith aplane crystal gpectrograph Four 3d;- nfj (n= 5, 6) reonance linesin N i- like ions
asw ell as sixteen broad, characteristic, pseudo- continuous transition bandsin Cu- ,Zn- ,Ga
- and Ge- like ions weremeasured and identified accurately. Thew avelength precision is*
Q 0005mm. T he relativistic Spin- Orbit- Split A rrays (SOSA ) model, aparticular case of U n-
reolved Transition A rrays (U TA ), and the Xamethod support thisanalysis T he succinct for-
mulasof themean w avelength vs the ionized stagew ere achieved first The dataof the experi-

ment and the calculation have mportand uses for plasn a diagnostics etc
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Fig 1 Themixed oft X ray pectraof 3d- 5, 6f transitions in highly ionized W
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Hartree- Fock , — Daw in
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1 WXL VI v XLIIT 3d- 5f, 3d- 6f (  :Q1wm)
Table 1 Themean wavelengths & PW HM sof the 3d- 5f, 3d- 6f mixed gectra n
W XL VIl hrough W XL IIT (unit Q 1nm)

transition ourswork Zigler Y. Zhou
ion type mark
3d- nf i- i dep (FW HM ) cal (AW HM ) dep dew (AW HM )
3d- 6f 3/2- 5/2 Nl a 3 798(Q 013) 3 804(Q 006) 3 803 3 798(Q 008)
3/2- 5/2 Cul b 3 851(Q 016) 3 857(Q 016) 3 855 3 853(Q 012)
5/2- 7/2 Nl c 3 872(Q 011) 3 874(Q 006) 3 879 3 875(Q 010)
3/2- 5/2 Znl d 3 911(Q 024) 3 911(Q 021) 3 909 3 910(Q 010)
5/2- 7/2 Cul e 3 932(Q 011) 3 932(Q 019) 3932 3 933(Q 010)
3/2- 5/2 Gal f 3 971(Q 013) 3 965(Q 017) 3 959 3 972(Q 012)
5/2- 7/2 Znl g 3 988(Q 013) 3 987(Q 023) 3 988 3 986(Q 012)
3/2- 5/2 Gel h* 4 016(Q 014) 4 018(Q 019)
5/2- 7/2 Gal i 4 045(Q 013) 4 044(Q 018) 4 046 4 045(Q 012)
5/2- 1/2 Gel i 4099( ? ) 4100(0 018) 4 103
3d- 5f 3/2- 5/2 Nl k 4 311(Q 013) 4 311(Q 006) 4 311 4 311(Q 012)
3/2- 5/2 Cul I 4 358(Q 016) 4 359(Q 020) 4 358 4 358(Q 014)
5/2- 7/2 Nil m 4 409(Q 006)
4 408(Q 015) 4 409 4 407(Q 013)
3/2- 5/2 Znl m 4 408(Q 022)
5/2- 7/2 Cul n 4 459(Q 024)
4 458(Q 017) 4 458 4 457(Q 014)
3/2- 5/2 Gal n 4 457(Q 020)
5/2- 7/2 Znl ) 4 509(Q 025)
4 509(Q 018) 4 508 4 507(Q 013)
3/2- 5/2 Gel ) 4 506(Q 020)
5/2- 7/2 Gal p 4 562(Q 019) 4 560(Q 019) 4 561 4 562(Q 018)
5/2- 7/2 Gel q 4 614(Q 023) 4 610(Q 023) 4 616 4 611(Q 018)
) ) ) C.Bauche-
A rnoult uTA) (30xA)
[3 5]
, Ta ¢
, FWHM = 2 355¢, E1/Ta
X o Slater , B auche
(nIJ)N+ 1_ (nIJ)NnIIIJI (nlj)Nnrlrjr_ (nlj)Nnnlnjn (nl)anrjl_ (nI)Nnnlnjn &
E , , Cu Ge 3d%°- 3d’j\‘113d’j\‘22nf i(n= 5, 6)
A PWHM KT
T= 700¢/ , 4s 4p 4d 4f
SOSA Cu 3dj- nfj, , Zn
28 , Ga 82 , Ge 196 ,
hep= Q 0006rm, N i 3dsz- 5f 5.
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ANALY SISOF PSEUDO- CONTINUOUSBANDSOF OFT X- RAY
SPECTRA FROM A LASER- IRRAD IATED HIGHLY

ONIZED “W PLAMA

L inBin, Zhou Y uging, Zhang Baohan, Yang Guohong, L iJun, and KangW u
(Institute of N uclear Physics & Chemistry, CAEP, P. O. Box 525- 74,Chengdu, 610003)

On the Xingguang II laser facilitiesa flat W targetw as irradiated w ith a beam of a50 1003, 600
800ps laser  The ectrun enitted from the laser- induced highly ionized W plasna in thewave
length rangeof Q@ 36 Q 52nm was recordedw ith aplane PET crystal pectrogrgph The dataof the gec-
trum were snoothed using the convolute sliding- oconverson method w ith a digersed functio The posi-
tionsof the amitted peak sw ere foundw ith the symmetric zero- area converson method Thew avelengths
w ere calculatedw ith the analyticmethod and the at least binomial - fittingmethod T he relative intensities

and the fullw idths at half maximum (FWV HM ) w ere obtained
U sing the Xamethod , relativistic correction (including themass- geed effect theDaw in effect and

the gin- orbit interaction ) and the gin - orbit - Plit transition arrays (SOSA ) model, thew avelengths
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of the 3d- nf(n= 5, 6) reonance linesinN i- like ionsasw ell as themeanw avelengths the PNV HM sand
the total intensitiesof pseudo- continuous transition bandsCu- ,Zn- , Ga- and Ge- like ions, were e
valuated Here all 41 electronsw ere considered as’ gectators’.

The analysis and the identification of all those predom inant featuresin therangeQ 36 Q 52nm were
achieved The reaultsof themodel are in the excellent agreementw ith those of the experment W e have
got the succinct formulasof themean w avelength vs the ionized stage of various typesof packed peak s for
each 3d- nf(n= 5, 6) transition band

These theoretical and expermental data are of mportant applications to nuclear fusion smulation, X
- ray laser, plasna diagnostics magnetic confine fusion, astrophysicsand laboratory plasna physics
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