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This document is prepared as a preprint of compilation of atomic data for fusion

research sponsored fu皿y or partly by the IPP/Nagoya University. This is intended for

future publication in a jOumalor w且1 be included in a data book after some eyaluations

or rearrangements of its contents. Ⅵ1is document should not be referred without the

agLICement Ofthe authors. Enquiries about copyright and repro.duction血ould be ad･

dressed to Research lnformadon Center,好打Nagoya University, Nagoya, Japan.
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§1. Introduct盲on

K-X rays Ore useful †or diQgnOStics of LQborQtOry Qnd ⊂18trOPhysicQL

ptQ･SmQS. fntens;ties of K-X rQyS in different ionization stages Ore

usuQuy USed to know a PLQSmQ StQte･ ELectron temperatures Ore derived

from d7electronic-sQte=te-line to resonclnCe-line rQt盲os. In this pQPer

wavelengths of K-X rays Ore Presented for Qlt Tons of Fe.

Au the QVQ7LQble dQtO Ore tQbuLQted w;thout evQLuclting them in S3 for

wQVelengths Qnd §5 †or transition probQbilities. The experimentQl dQtQ

bQSed on pIQSmQS are few compared to the theoretical ones.

The detQiled theoreticQL dQtQ including scLteu盲te Hnes hQVe recently been

produced for highly -onized ions such QS Fe◆25, Fe+24 Cnd Fe+28･

But for Low charge State ;ons, dQtQ Ore not Su川cient.

DQtQ Obtained by experiments using the QCCelerQtOr Qre 了ncLuded.

although the electron configurQtions in the trQnSitions may be different

from those by pIQSmQ. These dQtQ also contQ;n two electron trQnSitions

wh;ch ぐ･re SetdomLy observed in high temperQtUre PLQSmQS.

DQtQ by QCCelerQtOr are listed sepQrQteLy from dQtQ by pLQSmQ in TQbLes.

GrotoriQn d盲QgrQmS for iron Tonal Cnd spectroscopic dQtQ for iron2 hQVe

been QLreQdy publ盲shed･ These references mQinLy 言ncLude the transitions

between outer sheus Cnd/or the groしmd stQte but not those with vQCQnCies

in the inner-sheus･ Then our compitQtion can be comptementQry for the

dQtQbooks mentioned above.

The selected wQVeLengths w‡th four digits for ls-2p Cnd ls-3p

trQnS7tlons which Ore considered to give prom;nent emissions in pIQSmQ

for eQCh ionizQt了on stage Ore listed in TQbles I Cnd II in this section,

respectively. For more QCCUrQte VQLue畠Qnd detQ了Ied trQnSitions see §3.

The reference nu｢.-L)ers in these tQbtes Ore the some QS those given in §6.
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TQbLe I. 1s-2p trQnSitions for Fe 盲ons in various ionizotion stages

Phnd亨ge人(A)

1 1.936

`

1 1.940

2 1.936

3 1.937

4 1.g37

5 1.937

6 1.937

7 1.938

8 1.938

9 1.938

10 1.937

11 1.936

12 1.934

13 1.933

14. 1.931

15 1.930

16 1.928

17 1.927

18 1.913

19 1.905

20 1.897

21 1.882

22 1.871

23 1.861

24. 1.850

25 1.778

25 1.783

TrQnSit了on Ref. Key

1s22s22p21/22p88/23s23p63d64s
-

1s2s22p63s23p63d6んs IE K(ヌ1

1s22s22pl/22p48/23s23p63d64s
-

1s2s22p63s23p63d6んs IE Kc(2

1s22s22p21/22p38/23s23p63d6
-

1 s2s22p63s23p63d6 20T

1s22s22p53s23p63d6 - 1 s2s22p63s23p63d6

1s22s22p53s23p63d5 - 1 s2s22p63s23p63d5

1 s22･s22p53s23p63d4
- 1 s2s22p63s23p63d4

1 s22s22p53s23p63d3
-

1 s2s22p63s23p63d3

1 s22s22p53s23p63d2
- 1 s2s22p63s23p63d2

ls22s22p53s23p63d - 1s2s22p63s23p63d

ls22s22p53s23p6
- 1s2s22p63823p6

1s22s22p53s23p5
-

1s2s22p63s23p5

1s22s22p21/23p93/2
-

1s2s22p6

1s22s22p53s23p8
-

1s2s22p63s23p3

1s22s22p53s23p2
-

1s2s22p63s23p2

1s22s22p53s23p
-

1s2s22p63s23p

ls22s22p53s2- ls2s22p63s2

1s22s22p53s
- 1s2s22p63s

ls22s22p5
- 1s2s22p6

1s22s22p4(9p,)
- 1s2s22p5(Opt)

1s22s22p9(`s3′2)
- 1s2s22p4(4pl/,)

1s22s22p2(3pl)
-

1s2s22p8(8D2)

1s22s22p(2pl,2)
-

1s2s22p2(2D8,2)

1s22s2('so).- 1s2s22p(1pl)

1s22s(2sl/,)
- ls2p(1p)2s(2p9,2)

1s2(1so)
- 1s2p(1pl)

1s(2sl,2)
- 2p(2p,/,)

1s(2s.,,) - 2p(2pl,,)

-3-

1T

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

IT

21T

IOE

IOE

IOE

9E β

9E q

13T w

8T

8T



TQbte II. 1s-3p trQnS;tlons for Fe ;ons in various ionization sモQgeS

&nd宇ge f人(A)

1 1.757

2 1.757

3 1.757

4 1.757

5 1.756

6 1.755

7 1.754

8 1.752

9 1.750●

10 1.74.7

11 1.74.4

12 1.741

13 1.737

14. 1.733

15 1.728

16 1.723

17 1.705

18 1.685

19 1.665

20 1.645

21 1.626

22 1.606

23 1.585

2ん 1.574.

25 1.502

25 1.503

TrQnSition Ref. Key

1s22s22p63s23p./23p48,23d64s2
-

1s2s22p63s23p63d64･s2 1E KP､,3

1s22s22p63s23p53s64s - 1 s2s22p63s23p63d64s

1 s22s22p63s23p53d6

1 s22s22p63s23p53d5

1 s22s22p63s23p53dん

1 s22s22p63s23p53d8

1 s22s22p63s23p53d2

i s22s22p63s23p53d

ls22s22p63s23p5 -

1s22s22p63s23p4
-

1s22s22p63s23p9
-

1s22s22p63s23p2
-

1s22s22p63s23p
-

1s22s22p63s2

1s22s22p63s

ls22s22p6 -

1s22s22p5 -

1s22s22p4 -

1s22s22p8 -

1s22s22p2 -

ls22s22p
-

-

1s2s22p63s23p63d6

-

1s2s22p63s23p63d5

-

1s2s22p63s23p63dん

-

1s2s22pS3s23p63d9

- 1s2s22p63s23p63d2

-

1s2s22p63s23p63d

1s2s22p63s23p6

1 s2s22p63s23p5

1 s2s22p63s23p4

1 s2s22p63s23pO

1 s2s22p63s23p2

-

ls2s22p63s23p

-

1s2s22p63s3p

l s2s22p63p

1 s2s22p53p

1 s2s22p43p

1 s2s22p33p

1s2s22p23p

1 s2s22p3p

1s22s2
-

1s2s23p

ls22s(2sl′2)
-

1s2s(1s)3p(.2p3/2)

1s2(1so) -

ls3p(1pl)

1s(2s.,2)
-

3p(2p,,,)

1s(2sl/2) - 3p(2p3/,)
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S2. ExpIQnCLtion of TQbLes for Wavelengths

Fe +21

(ls22s22p 2pl,,)

).(A)

e｢｢O｢

E(keV)

error

Method

Ref.

Key

TrclnSition

Ion species of iron

E:Lectron;c configurQtion of the ground stQte

WcLVeLengths of listed spectrQl =nes in Angstrom units
l

(10~8cm)

Error for wQVeLength in Angstr◇m units

Energy of i-(sted spectrQHine in keV units

E:rror for energy 7n keV unhs

E : ExperimentQl dcLtQ by

T : Theoretical dQtQ for

EA: ExperirnentQL dQtQ by

TA: Theoret了cQL dQtQ for

くN): WQVelength 了ndicQted

cL StQndQrd.

pLQSmQ

pLQSmQ eXPer;ment

QCCeterQtOr

QCCeLerQtOr experiment

with くN) is used QS

Reference source for the dQtCl. The numbers Ore

keyed to the bibL了ogrQPhic ust fouow了ng the TQbLes･

T Cnd E mean theory Qnd experiment, respectively.

Symbol for the identificQtion of the trQnS了tibn

ConfigurQtions for lower (first) Cnd upper Levels of the

spectrQHine.

When the configuration outside L-sheu does not change

after the transition, only the configurQt了on inside L-sheu.

which
does change, 7s indicated.

ex･ Fe'1 1s22s22pl/22p43/2 1s2s22p6
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L｣[】 コ

When the configurQtion in the outer region 7s not

defined. it is 7ndlcQ■terdぬy X.

ex･ Feel 1s22s22p5x
-

ls2s22p6x

For the dQtQ from the reference TA. the conf7gurQtion

in the outer region盲s cons†dered QS thQt Of the

ground stQte.
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S3･ TQbles for wavelength
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§4. ExpIQnCtion for TQbLes of TrQnS‡tion ProbQb盲l盲ties

A(A)

Key

Ref.

AQ

FS

WQVelengths of listed-spectrQl =nes †n Angstrom units

( 10-8cm)

Symbol for the identif7cQt盲on of the trQnSition

F?eference source for the dQtQ. The numbe.rs Ore

keyed to the bibt‡ogrQPhic ust fouow盲ng the TQbles.

T Cnd E mean theory Cnd exper;ment, respect;veLy･

RQdiQtive trQnSit!on probQbiny rn s-1

6.12(14) means 6.12xlO14 s~1

AutoionizQtion probQb了Iity from the upper Leve( in s-l

PQrQmeter for the intensity of the sQteLute line

from the Level u to the level L.

FS(∪-i, =

∑guA,?uQluL'･,AI'uAIQL('u,
,

l'

A｡(u) = ∑ AQ(u→u')

ul

where AQ(u) is the total QutOionizQtion probQb盲Lity of the

Level u, gu is the stQtist7cQL weight of the upper level

u, u' is the state Of the ion Qfter the QUtOion7zQt7on

decoy Qnd ll is the state Qfter the rQdiQt了ve trQnSTt7on･

The htensity of the sQtellite line Qt the temperature

Te (s g;ven

I8(u-l, -

3･3(-24〉nヱn｡(虹｡,3/2Fg?exp(-Es,kT｡) cm8s11 I

where nz Cnd ne Ore the ion Cnd the electron densities,

E8 the energy dlflerence between the upper Level of

the sQteuEte state Cnd the ground stQte 言n the

recomb柵ng ion with charge Z, Cnd gl the stQtist7cQL

心eight of the ground stQte Of ion z (see Fig.1).
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