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Grotrian diagrams are presented to provide graphical overviews for 2,201 

spectral lines of highly ionized iron, Fe VII through Fe XXVI. In the usual 

diagram display such as that by Bashkin and Stoner [North-Holland, 

Amsterdam, 1975J , the density of transitions is often too high to allow each 

transition to be drawn separately. Here in our modified diagrams, the transi

tions are also represented by lines connecting the upper and lower energy 

levels, but the lower energy levels are extended and repeated for successive 

configurations as needed. As a sequence, dense packing is avoided and all lines 

in a multiplet can be accommodated. 
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1. Introduction 

During the last 10 years we have published a series of spectroscopic data table for highly 

ionized heavy atoms that occur either as impurities in fusion energy devices or which have 

been injected into these hot plasmas for diagnostic purposes. These spectroscopic data are 

required both for modelling the energy balance and impurity cooling effects in such plasmas as 

well as for applying non-perturbing spectroscopic techniques to determine plasma parameters. 

In addition, spectroscopic data needs for highly ionized atoms exist in astrophysics, especially 

the physics of the solar corona, and in atomic physics research. A good bit of new spectral 

analysis work, both observations and calculations, had been done in recent years, and the 

results had not been tabulated conveniently before. We have thus critically compiled these 

spectroscopic data into single monographs for each element and have published, in order of 

nuclear charge, such tables for the spectra ofTi, V, Cr, Mn, Fe, Co, Ni, Cu, Kr, and Mo ions. 

Since we have now compiled this series, we are presenting all these data in a single 

volume [1] to provide users with the convenience of a single source. However, we do not 

include the extensive Grotrian diagrams to provide graphical overviews because these would 

make this volume very large and unwidely. 

This report contains all Grotrian diagrams for Fe VII through Fe XXVI. The Grotrian 

diagrams show energy levels and the principal transitions. Typical examples of such diagrams 

are found in the book published by Bashkin and Stoner [2]. In the usual diagram display such 

as that by Bashkin and Stoner, the density of transitions is often too high to allow each 

transition to be drawn separately. Here in our modified diagrams, the transitions are also 

represented by lines connecting the upper and lower energy levels, but the lower energy levels 

are extended and repeated for successive configurations as needed. As a sequence, dense 

packing is avoided and all lines in a multiplet can be accommodated. The diagrams thus allow 

a quick survey of the principal features of the levels and transitions in the various ions. 
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2. Grotrian Diagrams 

2.1 Explanation of Grotrian Diagrams 

Fe VII, Fe XXVI, etc. 

According to spectroscopic convention, Fe I indicates the first spectrum, i.e., the 

spectrum ofneutral atom; Fe II denotes the second spectrum, belonging to the singly 

ionized atom; and so on. 

H-Sequence, C-Sequence, etc. 

Indicates that the respective Fe ion has the same number of electrons as neutral 

hydrogen, neutral carbon, etc. 

Abscissa 

Energy in the levels in cm-I . 

Short vertical lines 

Energy levels are indicated as the vertical lines. The electronic configuration (with the 

parentage in parentheses) and the level energy in cm-I are given to the right of the 

vertical line, and at the top is the J value. A symbol "?" after the level value indicates 

level was derived from a tentatively classified line. Theoretical levels are given in square 

brackets. Energy levels with the same LS label for the upper term are grouped together. 

The term designation is given at the right of the diagram; the ordering is by increasing 

multiplicity and orbital angular momentum. For the lower level, the term is adjacent to 

the configuration. 

Horizontal lines 

Transitions between levels. The number below each line gives the transition wavelength 

in Angstrom (1 O-Scm). Heavier dashed lines indicate resonance transitions with gf 

0.01, where gf denotes the product of the statistical weight (g) of lower level and the 

absorption oscillator strength (f). 

C,T,P,S 

Superscripts to the right of a wavelength value have the following meanings: 

C wavelength calculated from energy level data using the Ritz combination principle. 

T wavelength tentatively identified. 

P wavelength predicted along a isoelectronic sequence. 

S wavelength smoothed along a isoelectronic sequence. 

Limit 

Principal ionization limit in cm-I and eV. 
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1I~------------------------~12~1'.2~3ftO------------------------~: 
1~------------------------n12~.O~6------------------------~I~ 
1H-------------------------n12~.0~2------------------------~: 
~------------------------~12nri.9rrlT-----------------------~II~ 

12 .89 
lZ .110 -- nnu- 187945 

o N...
N 

1~11----------------~i~H~j~n----------------~m~130.221 	 ~ 788303 
788030 
787945 

N... 

'" ~t______________________~~~__--__--------------~L3P~2p·)3d~3F)41(2F) 
138.841 	 749166 

..... 	 '" '" 
tH------------------------"l"":<"":-:""'%;;;----------------------t1l 3 p 5( 2 p' )3 d 2( 3 F }h(lF)

134.128 
134.063 
133.899 
133.874 
133.670 .... 749166 

'- 746965 
- 745556 

N 11l.·,., 'F 
3p 6 3d 2 ID 

3p1l3d2 3pr'3::':7~3~ 21278.6 
iSUS:! 

17475.5 ~~ iUI:g 
,"- 0 I 

1 I I I I I I I I I 

Fe VII(Ca-Sequence) 
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JAERI- Data/Code 97-026 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 
I I I I I I I I I It"" I 

3 
...... . ..... 
N ..... 
~o 

o 
co 00 
00 0 
C'!I 0
<0 

(") 

3 
I ... 

+-1__________-:-;:-;r-:::-:...._________--+lh53d4f 
156.808 666651 

N 
~ W 

ill 113 p 153dH 
III 150.tl30 II 

~-----------------------------i~;~~~------------------------·IL 666651 

~ nUB 
N ... 

L-f__________~~~---------....f9~3P53dH+ 154.216 _ 
154.042 666651 

665923 
<> 

N 

1I~----------Tln,tl~.nl~~U---------~,
1I~------------~I~,~~.~IZn4-------------H
II~----------Tr~~----------~1*___________~lr4~·T94~19~---------~I

1 14.941 

,: 
I~ 
~ I~ 

1 4.921 
1 ".845 66~651

UdB 

... 
p 

__________--;1;.:7,.r0.;.;;.6;.;6:-"---------Il-w.
N 

3 5(Zp. )3d 3( a' F).... 	 170.565 _1 170.417 	 604270 
603757 
603419 

W ..... 	 N 

11+--------------I"'lI"II'..,...,.....--------~'1 3p 5( Z P 0 )3d 3( " F)
1 • 165 
1 • 10 

1 • 19 

1 • Z" 

1 • ;30 
1 .490 - 60" 270 

-- 68 3757 
6 3419 

11l.·,., 'F 
3 p153d 2 lD 

h153dZ 3p 

I I I I I I I I I I 

Fe VII(Ca-Sequence) 

-14 



I 

JAERI - Data/Code 97-026 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 
I I I I I I I I I 

-.... 
N .... 
• 0 

o 
c.o 00 
00 0 
C'D 0
<0 
_n 

:3 
I 

'".. ,." 

'" 

'" 
+-1----------;;""l"lr..........-----+L3P"3d h


248.743 430948.6 
... 

...t ----------=-247-:1"""'.8::"":5'"""3-------+L3 P II !:~:4 8.6 
,."

,." .... .... 

1239.6901226.653 ~:,,: 
1208.375 ! 
1180.823 .., 
1163.879 

o N 

N '" 
1~----------;;2~4~7.~0~98;----~1I: 
~--------~2~4~6.~8T59r-----~II,,: 
1I~--------~2~4~6.~0~00~--~1! 
1*------------~2~4~5.~4~88~--~1.., 

4:44.098 .... --
'".. N 

'" 
~----------------------111:rrr--------· ~ 

-----------------------f}}~--------- ! 
233.308 .., 

~----------------------iii:~t~--------· .... --

430948.6 
427184 7 .425 28.6 

430948.6 
427784.7 
425128.6 

430948.6 

HHU:l 

I I I I 

Ill"", 'F
Jp"3d 2 ID 


3p"3d2 3p 


I I I I I I 

Fe VII(Ca-Sequence) 

-15 



JAERI-Data/Code 91-026 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 ,I I I I I I I I 	 I 

-- . 
N-
.:;..0 
• 0 
(C co 
co 0 
C1> 0 

<~ 
--3 

• 	 ~ I 

_____________-+rr-:TiT-____________-i+~3pfS3d8f
'P- 112.012 	 _1 

111.812 	 Bifl:i 
Co>

N 

+-
______________________________~~~----------------------------~L3pfS3d8r 

110.593 	 921694 
... w.. 
1~..~----------------------------~~~~--------------------------_4111 3p 

G 
Sd8fIT 108.620 n 


IT 108.584 IT 

108.49~ [L 923282 


- 921694 
w.... 

+-___________________________-7Ti~n:_---------------------t3p63dt1S.472 	 7fIf 	 _ 
115.281 	 896382 

894944 

.. 	 ... 
...t______________________________~~~--------------------------_1L3p63d7r 

113.964 	 894944 
..... 

N 	 .. 

+-
______________________________~~~--------------------------4L3pe3d71 

114.490 894718 

.. 
+-____________________________~~=n~----------------------__4L3pfS3d6f 

121.090 854767 
... 


...fN ______________________________~~~----------------------__4L3pfS3d6r 


120.131 	 N..... 853697 
..... 
1f~------------------------------~1~1~.~4~~i9~-----------------------#I: 
1I~------------------------------~1~1~.~31M,O~----------------------~~ 
1#-------------------------------~1~1~.~28~1-------------------------#1! 

11 .174 
11 .135 .... 8~n61 

~ hUB 
N 

.....______________________________~~~----------------------_411~3pe3d6f 

T 119.623 11 


119.581 	 ~ nun 

II l"3.' 'f
3pfS3d 2 10 


3pfS3d2 3p 


I I I I I I I I I I 

Fe VII(Ca-Sequence) 

-16 



JAERI - Data/Code 97-026 


0.1 0.2 0.3 0.4 0.5 0.6 0.1 0.8 0.9 1.0 1.1 
I I I I 1 I I I I Ir- I_. 

3 
..-. .... ..... 
N ..... 
,;..0 
.0 
co co 
co 0 
CII 0 

< 0 
n 
3 

... .!. 
'" t 128.240 

l3pS( 2p' )3d 2( I 0 )h( 2 D) 
797257 

... ...· 13p!!(2po)3d 2(IO)h(20) 
II 1Z:;.798 1 
II 125.596 I 

12:;.431 797257 

· . 
t 132.120 

l3p83d5r 

... N.... 785809 .. 
Co> 

127.763 
.., 

QI 

121.636 Co> 

127.604 
Q. 

127.559 
::: 

121.429 
127.388 .... 785809 - 785912 

'- 78.4 33 

'"-
t 130.838 

L3p83d5f 
184733 

'" '" 
f 130.336 

L3p!S3d5f 3FO 
784733 

'" 
... 

t 130.608 
L3pS( 2p' )3d 2( 3 F )h( 2F) 

783119. · ... , 
l~i·6H r';'I~~~~' '('.,..('.)
13 .5 

....· ... 
[13 ps(zP')3d z(lF)h(zF) 

II 128.147 [1 
fI 127.867 1 
II 127.694 !L 783H9'- 782 0 

· ... 
t L3pS(Z p O )3d z( 'G )4.(2G) 

133.424 778420 

'" 
... · .. 

3p!!(zpO )3d z( IG >41(2G) 
Ii 128.852 
IT 128.659 
(I 128.638 
u 128.449 .... 719575 

'- 778420 

/2. II l..,., 'F 
N 

~~....' IG 

3p1l3d 2 10 

28921.3 
3pll3d2 3p 

20430.1 
17475.5

¥Ut:g
0 

I I I I 1 1 I I I I I I 

Fe VII(Ca-Sequence) 
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1.1 

JAERI-Data/Code 97-026 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
I I I I I I I I I I I r 

:I ...... 
N 

0 
0

,1:000. 

1:0 00 
00 0 
~ 

< 
0 
0 
n 
:I 
.!.. . 

L3p63dHI 158.168 
N ... 661169 . W.... 

c.:a 
U1.91l " c.:a'" 151.18Z 

Do 
Ul.754 !:: 
1 1.:>~----------------------------t~~~'1-------------------------. 
151.488

----------------------------i1i7irr------------------------ - 661169 
'-- nuu""

N 

N '" 
~3"""I :~~J!i nuu 

N '" 
3p 5(2 p O )3d 3( a 4 F)I L

182.221 566256 

N 
N 3FO 

I L3 p5(2 p O )3d 3(a 4 F) 
184.114 

N 564425 
...... "'... 

3 p5(2 p ' )3d 3( a 4 F) 
177.503 

~----------------------------t}f.iii----------------·
116.9Z11 

111:;.744 

176.599 
176.345 '- 568118 

-'-- gU~U 
-N 

N 

'".1173.915l1§t::1166.183 ~ 
1154.992 : 
1141.435 " 

43387A'~43160 • 
430213.4 

N 
U. 

11l.·.., 'F 
3p 63d 2 'D 

3ps3d2 3pr'"''UUUJ 
3H463.3 ~ ;,WU 

'0 

2~73\:g·5- A 51.5,""
I I I I I I I I I I I 

Fe VII(Ca-Sequence) 

-18



JAERI - Data/Code 97 - 026 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 
I I I I I I I I I Ir I 

3 
.-. .... 
C'>.:) -.::.. 0 

0 
~ 00 
00 0 
('10 0 
<0 __ 0 

3 
N .!. 

-", .... 

It 
2U.~41 l"'"''iH. 3~ 
43. ° 4~U09.54 13.4 

'" 
'" 

w 

I ~U.~:4 ~3p"'"
41.4 1 431609.5 

430213.4 
3FON ... ...... .. 

Co> 

Z33.01:> "" '" 
-----------------11i~~tr--------------· 

w 
~ .... 

232.2~6 "" 
~-----------------}}~liJ---------------

Z31.0H ... 433871.2 
'-  4~n09.5'-  4 13.4 

,:;. 

I Ltl3d 2 3F 

N 

~r"2 
3 p 

3p 63d 2 ID 

21278.6;04g0.1
1 47 .523g1.g

60 1. 

-
.... .... '" 
~I 104'~F

104. 8 ~"';;;;;I 
... .... '" 

It 106.418 ~3p"4" 3Go106.285 942022 
941918 

... .... '" 

It in:H~ r"'4" 
923838 
923716 

I I I I I I I I I I I 

Fe VII(Ca-Sequence) 
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J AERI - DatalCode 97 - 026 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 
I I I I I 


N II I" ... , '. 

3p 63d 2 10 


3pll3d2 3p

28927.3 

21278.6 
1747g.5J"'" 

Ie; 

2331. 
A051.5 


I I ~ I f I 


'"... 
t 115.164 

N w 

I 114.356 

N "" 
4 113.861 

'" 
"""'", 

... 
III 111.767 
III 111. 74Z 
III 111.638 

111.604 ' 
'- 
'- 

... ... '" 

I 1~0.91 S ~"'''61 
120.812 

...... w"'", 

w 
,Ii 117.144 '0 

'" 1I 117.104 w 
~ 

If 116.993 en
,II 116.970 ' -

'- 

N "" 
t 119.978 

L3 p6 3d6f 

N 
w 

f 119.435 
l3plI3d6f 

... '" 
I 124.384 

L3p5(2 p. )3d 2( I e;)4 I( 2e;) 

w 
"''''w 832889 

... 
3p 5(2 pO )3d 2( I e; )41(2e;)11 

IT 120.401 
II 120.214 
TI 120.181 

120.030 " 833128 
L 832893...... 832889 

N "" 
t 128.753 

l3p 5( 2p. )3d 2( 3 F ).ts( 4F) 

"" 
""...", 794149 

... 
3p 5( 2pO )3d 2(l F )41(4 F) 

III 126.088 
III 125.922 
Ii 125.524 

125.266 '  800633 - 797712- 794149 

,(; 

I I I I I
'r 

9 


..... 
1:'..:>
,100.0 
.0 
<:0 00 
00 0 
Q 0 
<0 ....... 
 (") 

3 

.!. 


L3pll3d H 

897254 


L3p 8 3dH 

895744 


L3pll3dH 

895744 


w 
'0 

w'" 
~ ... 

UHH 
895744 


856260 

855969 


unn 
85(760 3Go 

854760 


854760 


I I I I I 


Fe VII(Ca-Sequence) 
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I 



I I 

JAERI-Data/Code 97-026 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 
I I I I I I I I Ir 

3_. 
......- ... 
N
..,0 
.0 
co co 
co 0 
(II 0 
<0__ 0 

.. 3 

III 
.!. ... 

131.782I 131.713 r';;;;n 
"".. (J 

'"... 
w 
'CI1Z1.324II 0> 
wlZ1.Z 11111 .... 

LI 1Z1.2ci8 ~ n 127.118 '- 788146 
'---
'- HHH 

"" '" 
L3 P'3dSrf 129.996 786732 .. III 

"" 

I U ~3P'('P'l3"(3F ".( 'F I
S•488 
4.940 769991 

766991 
III........ ... 

3pS(2p' )3d 2('F )4a( 2F) 3G o 
130.779 
130.467 
130.U8 
130.0ciO 
lZ9.87Z - HUB-'- 766991 

... 
.... .. 

III... 
w 
'CI151.145 
w'" 151~~ .......151.023 

~_________________________________1~~~~}}___________________. 
1:> .8 - 664482 

'---
'- iUB39 

Co>... 
L3p ' 3dHf 157.689 663091 
...N 

f 154.888 
L3P ' 3HI 

663097 

~ 
N 

lL"'''' 
Ie 

28927.3 
1747g.S

2331. 
AO SLS 

I I I 

I 13p 1 3d 2 3F 

3p l 3d 2 10 

I I I I I L I I I 

Fe VII(Ca-Sequence) 
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JAERI- Data/Code 97-026 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 
I I I I I I I I I IIt""" 

3_. 
....... 
 ..... 
N
,::..0 
• 0 
co OQ 
OQ 0 
ct> 0 
<0

'-'3 
w... w <II .!.... 

3 p5(2p' )3d 3(a Z H)
lIT 196.917 
!IT 196.423 
ITT 196.046 
lIT 195.391 

'--
"- gHIU

"""- 510086 

... 

I 
... '" 

~3P'" po".',., H)
20~.~31 
20 . 96 514133 

510086 

to> 3G o
II> 

L3p5(2 p • )3d l ( a 2 H)

• 204.578 510086 

... '" L3 p5( 2p ')3 d 3( a 2F)I 225.411 
"'...... 472559 

w... 
3 p5(2 p' )3d 3 (a 2F) 


IT 212.664 

!T 212.509 

IT 208.167 

II 207.712 
 "- 481435- 4P903

'-- 4 2559 

,,;;. 
II> IlG 13p !l3d 2 

3p!l3d2 3p~LP'3d' 
3 F 

28927.3 
21278.6 

23~1.5
10 1.5 
0 

-
...... 
L3P!l3d6tf 121.408 852601 

w ... ... 
L3p63d6t

it ll~·i)nil .4 852601 3H o 
...... 
L3 p 6 3d Sft 132.355 784477 

to> ...... 
pS

L3 3d5flU.U!H 127.6h 784477 

I I I I I I I I I I I 

Fe VII(Ca-Sequence) 

- 22 



JAERI - Data/Code 97-026 


0.2 0.4 0.6 0.8 1.0 1.2 1.4 
I I I I I 

N~~W 
N.", 5 l. 

---------------------------'1~7Jrr-------------------------- 3p 3d( P )4s 

~---------------------------ttr.111---------------------------l 842829 

NI

_N~:________________________'11:rrr--------.fN~;5(2p.)3d 2(lp) 

~---------------------------t~.~{i---------t.- nun 
N~iw 

II w 
~------------------~1=9S~.~91~2~~lll~ 

194.662 II ... 
&-------------------~1~93r.~96~7~~IL~

' gUU¥ 
NIW 

NJ(,Jt NI

l
3P5(2PO)3d2(IS) 

~------------____--~1~9'1~.~316~i2~ 

t---------------------------ti~~i{---~· 520822 
~ SOBSIB 

- 837661 

-----------------------------iii7tr}----------------------------
lU.252 

Nlw 

it~;53d( I D0 )4s
~ll----------------------~11~i3~.4~i6T-3-------------------~ill 

II 113.315 II 
113.081 IL 884331 

'  881345 

~-----------------------------it;~(r~------
~-----------------------------irr.111------- ~ 

I I 

~ 

I 

597065 
596463 

I I 

Fe VIII(K-Sequence) 

- 23

I I 
r 
3_. 

...... .... .... 
UI .... 
.... N 

00;; 
a> 01:00. 
(1) 0 
<0

-3 
I-

-

I I 



JAERI-Data/Code 97-026 


0.2 0.4 0.6 0.8 1.0 1.2 1.4 
I I I I I I I 

r 

"''''' 3 
"''''' 

00 ... 

II .-. ... 3p 8 7f 
93.616 ....

II Ul .... 

93.469 t= :-~ luunooc» 
en .,\;00. 

00.<1' (000 
NI<I' 00 .... < 00 

11 3p 66f 
n 
398.548 11 .!.98.311 I8UU8 

00"" 
NJ'f'"", 
11 3p 6 5f 

If 108.077 II 
IUI.81111 

~2710§2705 

N.<I' 
N"!''r-4 

11 II 3 p 5 3 d ( I F° )43 
II 113.763 II 

llZ.93Z L:: nA~H 
"' ... 

00'111 
00,<1' 

3p 53d(JFO)h 
II 117.191 1 

~-----------------------------------tt~~}s~--------------------1. 860615- 855100 
N'UI 

N'UI N'''' 

.1 Co> 2F o 
1 131.Z /):, I"'", 

131.240 r :; 
130.941 L 76F9~- 76 70 

N"" 
NIUI 

N, ... 

II 3p 5(2po)3d 2(JF) 

~---------------i{i:i~t--------------- ~ 
185.213 IL UHa;""

N'" 

"'UI N'UI 

I 3 p 5( 2 P ° )3 d 2( I D ) 
224.305 I 

+----------------it~~~it---------l-l 459367 
'- 447658 .. ,,"

N"" t~;5(2pO )3d2(IG) 
232.876 .I 
Z3L884 1 
Ul.Ol:ll L Htigg-

N''''['3d 2D 

~836 

-
N.<I' N.'" 

4po
• 120.31 

L3p53d(3pO)4$ 
833000 

I I I I I I I 

Fe VIII(K-Sequence) 

- 24



20 

JAERI - Data/Code 97-026 

0.2 0.4 0.6 0.8 1.0 1.2 1.4 
I I I II I 'r 

NO .... 

NO", "''''' 3 
N'''' ......3p 53d(3 0 0)h 

114.564 

NI- -
U'I 

N
114.295 -0 00114.05 c:T.I 01:>0. 

I'D <:) 
<:) 

113.963 
'- <113.861 n878264 ......- 87741& 3 
~ ~ 4n°'-- KHHt 

N'W 

1836r"0 

-
N' .... 

NI'" 
N''''NO'" 

II 3p 5 3d( 3F°)4s 
118.300 II 
117.661 II 4F O 
111.254 

"
1'- 'uun 

847145 

I I I I I I I 

Fe VIII(K-Sequence) 
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I 

0 

JAERI - Data/Code 97-026 


Energy (in lO6 cm-l) 


0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
I I I I I I I I I 

r 

- 3 
13s3 p54p - .... 

12.891 w .....1311910 
~ 

wOO 
• 00 
O'l ... 
<1> 0---------------------------------i2~;30----------------------~3p51:13150 <g 
-("I 

3 1po
.!.~-----------rr~o'1-----------~3P5;:4546 

L"':' 
IS 

-
N 

L 3s 3p!S3d 
149811 

604.880 t 
N 

L3s3p!i3d
352.012 149871 


.... 
 N
N 

L3S3P53d
348.124If 339.838 749811 

N ID 
L313p5 3d 

341.150 149871 

'" Ill"",.. '0' 
3s 2 3p S 3d 3D·I L""'" '" 

584546 3s 2 3p 5 3d IF· 
46582'1.4

iS66)6N.·l
455612.2 

-
%N 

3dl 3p4359.4 5 
3642.7 

456752.7 
N 

13p 5 3d 
218.935 456752.7 IDO 

[" .. 'F' 

433818.8 
429310.9 ~ 

-
.. ....ij3P53d3124.0 


2497.5 

465828.4 

;:""(3P 5 3d1917.21 
465828.4 

IFO 
... 

l["" 
3 F o I.• ... 

<J' 
W 
c:a. 

433818.8 


4fU19.9i 8 
." 

.... 


I I I I I I I I I I 

Fe IX(Ar-Sequence) 
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J AERI - Data/Code 97 - 026 

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
I I I I I I I I I I 

----------------------------11:i~r--------------------------1-3p51~98220 

244.911 II 
241.739 413669.2 

408315.1 

N 

~__::-:-:,...,....-:--_--+1I1 3 p 5 3 d 

w 

t-t_="""lMO''''---+L3 s 3 p e3 d 
380.079 128935 

N 

+-1_~.........,.......---tL3 s 3 p II 3 d 

369.260 127560 

N 

111";r---:3....7..,....8,..,.,6-29~"'1 ~ 
II 371.443 ""... 
IT 315.173 ~ 
fI 314.605 - 121560 

- 126134 .. 
w 

128935 

HHi2 
~ 

11+-----=3,..,-1-;;:-9.....,..42,....,6:--...11 ;' 
1I+----i3-:-:18=-=-.:r;58:-i6--M1 :; 
11+----;;.3.;..;17;...:...;.;f9:...:.4-~ .: 
1~---i3.;..,13~.;:;2! 3;';;'4--141 c.. 

311.563 I- 728935 
'- 721560 
'- 126734 

~--......"..,..,.--:-:-:---41 3p 53d 
217.100 460616 

4585.3 

3800.8 

3471.6 

3355.1 

3000. 


462616.6 
455612.2 

I I I I 

-

3D 

1l.·",,, 'p' 
3s23p53d 3,0 

1
3s 2 3p 5 3d 10° 

3s 2 3p 5 3d 30° 

-

I I I I I I 

Fe IX(Ar-Sequence) 

- 27



JAERI - Data/Code 97 - 026 

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
I I I I I I I I I I 

r 

- 3 
......... 


t-------------"II"1'r."l5"K:y--,,------------+1 3 p 5( 2PL'2)Sa N
2 1372670 (.,:1_.ww 

(.,:100 
• 00 

en """ CD 0~-------------------------------iO':566----------1_3p5~~~1~~)4t <0 o 1 1(_ , _)0 
3 2 2 

....... 0 


I 

I~ 
~ 0 

-

1--------------=-=-=-=--------------+, 3 p5( 2P3/2)5t
73.63 1358140 3 1(_ , _)0 

2 2~-------------------------------r~~~ol----------j 3
p5(2p3/2)4t

lIa.;: L 950500 

-

13P53d 3po 

L 413669.2 
408315.1 ~ 405772 

-
w 

t--------~~;:-::-::"------____tl3 p 5( 2 P! /2)4 f
115.353 1323660 

112.096 

".... 

w 

... '" w 
Q.ll"" lD o I 

456752.7 
w413669.2 

"'C 
0 ,I I I I I I I I I 

Fe IX(Ar-Sequence) 
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. JAERI - Data/Code 97-026 

Energy (in l06 cm-1) 

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 
I I I I I I I I 

.. 
L3p5(2 p !/z)H

116.408 1324800 
.... 
L3P!l(2 p !/2)H

115.996 1324120 .. 
L3p5( zPl/2)4(

118.27 1311750 .. 
L3p5(2Pl/2 )H

116.803 1311750 
.... 
L3 p5(2 Pl /2)4(

114.111 1310160 

/ ..... 

lr'3d 
IF o 

465828.4 
462616.6 
455612.2 

433818.8 

.. .... 

I L53d lFo 

3p!i3d Joo 

..... 
~"'('Pln'"114.024It 113.793 1306320 

1304600

r" 'F' 

HUnJ 
I I I I I I 1 l 

Fe IX(Ar-Sequence) 
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1.8 
I ... 

:3 
...... -N
(.0,)
(.0,)00
• 00 
CI).I>o 

" Q
<Q

Q 
..... 0 

:3 
J. 

I 

2.0 
I 

2 ( .:!. ] 
2 

-

2 ( ! ] 
2 

I 



JAERI - Data/Code 97-026 

0.5 1.0 1.5 
• I I 

53P 

[L 15683.1 
o 

NI- N~'1_ 

I+-----------....,.......,..,..,....---------f+ll 3p4( tD )44 


~------------------------i{:!~~----------------------ib 1~li~~8 

... ""- l3p 4 (Jp )44t_________...,..,.......,...,...,,.-_______..... 

78.151 1295260 

N'
I+------------....,......".-:-:-------tl 3p 4( 3 p )h
II 97.591 

*-------------------------}~i~~-----------
~r------------------------~~~33f----------- _-

N' ... 
N' 

N' 
3p4( 3 P )3d 

182. Jl 0 
r 180.407 
I 177.243 

I 

175.474 - 569985 
"- 564198 

N' ... 

l3P4( I 0 )3d 


NI

I 240.243 431928 

N.<I\ 
NI ...

"'- th"'O)"
~------------------------ii7~i~---------------------- 1322960 

1321270 
N,<I\ 

NI- Nlw 

1+-________----..,.,.....,.,..,...,....._______--1+11 3p 4 ep)4<I 

~-------------------------~:i{i--------------------1
~~------------------------"7rr2--------------------- 12Ii~~~ 

NI<I\ 
NI- Ntw 

1+-________----::........-;:-:;-:-____--1+" 3p4( ID )41 


~-------------------------t}~~1------------41 1064190
L: 1063690 

I I L 

Fe X(CI-Sequence) 

30

2.0 
I 

r 
3_. 

~ .... 
NN 
0) ..... 
N ..... 
;"',#0. 

0 
<0 
<11 

0 
-n 

3 
2. 

I 

2.5 
I 

2S 

-

2p 

-

-

I 



I 

JAERI-Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 
I I I I _.r-' 

:;N"!'rw 
NI-

l 3p"( 3 p )3d  ... 
NN 

..... 
N ..... ~~-------i~i:nt-------·l en 

: ...--------rro~l--------- 10 
512 54 

~ 
<10~ 586i'" 

10 
-n 

:;NI- t~;"(lS)3d .!.II 201.556 I 
rr 195.399 511800 2n 

NI ... 
NI

I 3p"( I 0 )3d 
IT 238.72 I 
rr 230.089 434614 

r 
Nlw 

2'p. 

A5683 .1 

-
.... ,'" 
Lh"(ID)b 

N'''' 

t 144.328 1178850 

2n° 
C"'O)3' 'F 

485983 

-
N'", 

~-----------------------1rr.l1,------------------_-__-L3p"i:~~~~o 

12[;;"'0)3'1582.56 
1463.49 

485983 

t~;"(ID)3d
209.776 4766991 

NI'" 

I 3p"(J p )3d 
220.882 4527301N' 

NI ... 

NI ... 
 2F 

Ul3p4(J p )3d 

4311.8 

"'OUO 


5539.1 

R~;4(3P)3d1918.25 
440840 

NI ... 

Co>lr'3P 

)3' "".. 
HUH w 

... 
"'0l~ 

-- "F I 

388709 c:t. 
0 

I I 1° I I I 

Fe X(CI-Sequence) 
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JAERI - DatalCode 97- 026 

0.5 1.0 1.5 2.0 2.5 
I I I I I 

.......... 

NN 
0)_ 

:.,. 
N_... 
C'D 0
<0 o 
--n 

6 
I 

-
.... ,... 

NIUJNI..,J 

3577.1 ~3P4(ID)3d 

3533.6 

3020.1 


tt ~U~u 
l 

"', ..."''''' 
1611. 70 .... ... 3p4( I 0 )3d 
1603.21 

451084 
450751 

-


~______-r.:""""""'-::-:-_____""l3P4(lp )41 
101.435 1408650 

-
...--------:-::-::-:'T'::'--------tl3 p 4( 10 )4f

102.192 1429300 


I I J I I 


Fe X(CI-Sequence) 

- 32 



JAERI- Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 
t"'" 

N.'" 3
N'\oI 

+-----------..-'II'""II'''A'''K""-------+, 3p'( 3p)h - .... 
~~ 
N_------------------g,r,ll!----------------- 1029630 :"'.:01022100 ~ 0 

N' <~N'''' -0
1+-___-....._---..., 3 p 4( 3 P )3 d 3 

.!. 4p 

13p4(3p)3d 'D 

L 388709 

N.'"N.\oI 

+--_.............,..,..,.-_..., 3p'(3p)3d 

390050 
388109 

N," 
+--------.1·40:0.....2:<.96:------tL3p';:~ ~!~ 0 

L""P'" 'F 

H1653 

-----------------------~~'2i----------------------1_3P4;~~!~~o 

Fe X(CI-Sequence) 

- 33



I 

JAERI - Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 
I I I -r Ir:

:3NI<ONI ... 

L3p4(3 p )4(  .... 
t>:It>:I100.026 1388450 cn_

N~.tf.., t>:I_N~~fw ;"'.c.. 

366.667 
365.144 
364.589 
362.547 
361.409 
360.833 
U8.867 
358.414 
354.824 

'
~ 

'-

('II 10w.. <10
10 

'1:1 
e.. 

...... 0 

:3'" ... 
." ~ 

0 

w 
0::1. 

705430 

nU~i 
~ 696661 

N'<ON''''N''''N'''' N''''N'<oJN,

324. r2 
321. 6 
321. '6 

318.599 
318.599 

e.... 4FO 
e.. 
'1:1 
)( 

<.I 

." 

~ 
0::1. 

317.043 .... 705430 
"- 702585 
'-
L0 uun 

40 

r-
I ~p4(3P)3d 
3s 2 3p4( 3p )3d 40~~"3;:;;~;3d 

4F 

irUU 
n6g%~

388709 

-
N'

N'tDN~f....t 
N~'t""N~'fu 

1111 102.348 
1111 102.095 
IILI 101.846 

101. 733 

--

3p4(3PHC 

4Go 
.... 

'-- IH~n% 
13~9850
13 7130 

I I I I I 

Fe X(CI-Sequence) 
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JAERI- Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 ..I I I 
r 
3 
-. I 

<> 
...... .--' ~3P4 1467.06 NN


80814.7 ~w 

~.::.. 

w ..... 

10 Is~ 

<g 
...... ("1 

3 
.!.~ 12667.9 

-
<> 

L3pJ(~P·)hI 89.8614 c 
1193640 

-'" L3p3(2 p O )41t 86.513 1193640 


<> 
L3p3(2 p. )3dt 184.41 623080 


<> 
L3s 3p5I 355.837 361842 

- Ipo
'" 

L3 1 3p5I 308.544 361842 

I 3s 3 p 5 

276.364\,; 
 361842 

v ..... 
'" I 13S23p4 3p 

3p" 10II~ ,081 •. 137 43.6 
0 

-
3986.8 10[~ 2648.71 

37743.6 

-
NN 

L3p3(200 )4dt 72.310 1420680 ..N 

L3p3(200 )41t 89.104 1160030 10 0 
N

'" l 3 p 3(2 0 0)3dt 184.800 578860 
N-
L3p3(ZOO )3dt 176.620 578860 

-
'"'" L3p3(200 )(dI 72.166 1423440 IFo 

...
N 

L 3 p 3(2 0 0)3dI 179. 762 594030 

I I I I I 

Fe XI(S-Sequence) 

35



--

JAERI - DatalCode 97 - 026 

0~5 1.0 1.5 2.0 2.5 
I I I I I r-

3 
13 p 3(4S°)4s 

-0 

.... 
N 

N90.34:1II 1 c:o ..,.. 
w~--------------------il~i~~------------------~ 1121230 

0 

(10-w 

<0
0'" L- ....... 
 n3 P 3( 20 0 )3 d t 3201. 737 533450 .!. 

-0 -
1 3p 3(200)3d 

3S o 
II 192.641 I 

II 192.020 I 


187.446 533450 

.... 
N I 

to> 


'0... 


"'0
377 43.6 

14312 
12667.9 ~ w 

0 

-
-l 3 p 3p

4 7891.8 
12667.9 

-
. 

N 

3 p 3(2 0 0)3dt L
198.549 

N 541390 
·0 0 

3p3(2DO)3d 
192.819 

189.73:' 

189.129 

~-------t~~~ii------ - 541720- ~413~0'-- 312 0 

N 

__________~1-------i.3p3(2p·)3d 3po
201.;, 5 496090 

N 

t 
N L3 s 3 p 5 

406.811'- N 283558 
Q-0 

to>..369.154 to> 
'0 


130

358.621 

3S6'Uf'------'6 -.3S2. 
349.046--nr:nl-

'-
'- iUIU- 283558 

I I I I I 

Fe XI(S-Sequence) 

- 36



JAERI-Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 
II I I I r 

-' 
3_.w 

....... 
 ,.. 
NN
CQ--------------------------r~111---------------~-------_~3p3~:~:~~~ 

N f'.:.w 
-0 w p w

(II 03 3(20o )45 <g88.167 
- n88.029 3 

.!.~-------------------------}t.~11----------------------------------------ll7rrr------------- ' 115§468- 114 1- 1148590 

N '" 
-0 

3p3('S·)3d 3n°
182.173 
181.140 
180.600 
180.407 
178.060 "- 566380- gg1610- 4300 

N 

l~ 14312 

62667.9 


-
- p13 3(20o)3d (5 )0

189.940 526480 

I I I I I 

Fe XI(S-Sequence) 
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JAERI-Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 3.0 

577740 

+----------..,..,....~-------__iL3pZ( I 0 )4d --
w~ 

. 
67.164 1569410 wen 

~en 
00 00 
o 0 
<0 o 
-<"' 

:3 
I 

1 0 )4d 
1565720 

11 202.090 

IT 201.121 


198.555 577740 
568940 

2p 

568940 

"' ....
"''''' 3'3P4 

.• 291.010It ~41--"";2:';"83;,.:.•.;.:64;.:....-...w ~ U H ~ 

-~lj---L3.'-~'po 

~~ ¥~t~i 0 

46075 

41566 

"'."""" 
3072.0 

2565.93 


80515 
74109 

1349.40 

1242.00 


¥~U3 

...."',I.) I 
Coo 
'0 


w 


Fe XII(P-Sequence) 
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JAERI - Data/Code 97 - 026 

0.5 1.0 1.5 2.0 2.5 3.0 
I I I I I I 


r 
3 


NI"", Nil,. 

"'i--------.........:-:-:,..".....----------iL3p2(! D)4d

66.225 1551640 


N'
+-1---------n~~------__+L3P2( 3p)4d

68.382 1536480 


N' ... 
..., ----------;:-;;-:=:::-----------iL3p2( 3 P )4d

66.960 1534990 


NI ...N"... 
Nt<" 

+-I---------ii:ii-~:;"O';.;;-!!i------I+~3P';~~;~~8 

11 196.640 
11 195.119 
" 194.920 

N'''' 
+-1---:-:r;;---;:-:::-;:----+L3 p 2( 3 P )3 d 

179.265 603930 


NIf'" 

t----::-:~-:-;r--__+l 3p 2( ! 0 )3 d 

180.31~ 554610 


N''''N' .... 

N'''' 
1---.....,...".,,....,,...,,,-----+1 3 p 2( IS)3 d 

190.06 526120 


NI.... ... 

I I I I I 


Fe XII(P-Sequence) 

- 39 

I 



JAERI- Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 3.0 
, I I I 

r 
NI- NJ~(Jt 	 :I 

9
 
- ,... 
""'" :' 

I 

385.35 C 	 c:.J N
c:.J0')~ 382.83 
;:'0') ... 376.07 c 
00 00

341703 	 ~ 0
340020 	 <0 o"', ... -n 

"'J~~ "'~...'" 340.20 c :I 
I 

338.263 
335.06 

333.la c 
~w 

Ubb~~ 

I 
~ 

N 
W 
'0 ... 

N 

1:1 

N' ....

N'''' 
2405.68 

2169.08 


46975

41066 

N'"N'''' 
66.526 	 _+-----------n~.::..--------t3p2( 10)4d 
66.43 HUng 

N .... 

N'''' 	 ~3P2(3P )4d 
. 	 67.821 _ti1+----------i6!-:i1~.7rnoT2--------tI 	 1523140 

1516030 

NJ'tU'l N~~-.I 

+l-11----i!Mi-:rt"'lf'iH"~---tr':~:::: 
N'" 

~------'I""!I'"""lI:"l"'l'>------tL3p2( IS)4f
85.669 	 1705300 

13p2(IS)3d 2 0 

L 538040 

I I I I I 

Fe XII(P-Sequence) 
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I 

-

-

2F 

-

.1 



JAERI - Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 3.0 

N.", 
Nlw NIW 

~ 
-'. : -;;'<'P)3' 

209.12 519770 

N''''N'WN.
------- ~I "" ..------- ::: ------- .... 

"'N.W 

gUH8 

364.468 
352.107 
346.852 

288307 

nU~3 

II I I II 
t"" 

Nr!'f..J 	 N~t'1.O -- S•. 
WH-tt_____~8ri_5.~1"...4_____-+~3 p 2e p)4 f 	 Wen 

.
N 

84.86 	 1756000 :='en 
1755000 00 00 

c 
<c 2G o 
'-"n

c 

~ 

3 
.!. 

-
N''''N'w 

t----------~'T'X"I.__-------_+111 3p2( 3p )4d 

~-----------------------r}:iii----------------------
N.
N''''"'".. 

-----------------------1':~--------------t3P2(3P)4S
~-----------------------rO~22------------------------------------'9:il'------------ 1258050 

IUU~8 

4p 

-
NttJ'l 	 NI~ 

+-f----------r.67=-.=29,..,.1---------+L3 p 2( 3 P )4d 
1532160 

-
NI'" 

t------___--;;;-;::"~:;-------_-_+L 3 p 2cJ P)4d 	 4F 
66.047 	 1514070 

I I I I I I 

Fe XII(P-Sequence) 

41



I 

JAERI - Data/Code 97--026 

0.5 1.0 1.5 2.0 2.5 3.0 
t I I 

~-"'r'IM("'"~_-+L3S 3 9
4 

230.79 513850 


~_""""""''''''''''''''-=------''L3 S 39
4 


211.738 513850 

......-_...,..."....,......"..,,....--_.....t'~: 3 9 4 
194.61 513850 


""w
"'". 
II,---;';";":';';":;"---1L3 9 2 3d__ 219.438 

217.271 501800 

, 
Nlw 

I I I 

Fe XII(P-Sequence) 

-42 

I r 

I I 

r 

-- 3 
,...

C..:I 
N

C..:IC',I 
~C',I 
00 00 
C'II 0
<0 o ...... 	 (") 

3 
I 

(3) 


I 



JAERI - Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 3.0 , , , ,I r' 
:3 

-
~__________~rT~________~l3s23P4P 

98.381 	 1515260 

Ip 
13a23P3d 10· 

L 498870 

-
~__________________~~__________________-+l3s23P4d 

64.139 1650620 

~---------------------,~""""'_--------+l3 s 23 P4s 
76.117 1361830 


~---;;-;;-:;:--;.-;;--;;---+l3 s 2 3 P 3 d 

208.679 570690 

~____________---tl 3 s 2 3p 3 d 
175.23(; 570690 

~-""'7"O<""""""'--""'L3 s 3p 3 
256.42 438050 

1t--W'l!"II:-lnI:-.----+l3 s 3 p 3 
233.234 438050 

I l"3 •• 'p 
3s 2 3p2 1 0 

-
N 

~-----------""""~.....------------+l3s 2 3p 4f 
85.461 	 1740800 

.., 

~------------........r"""""~--_--+L3s 2lp 4p
101.384 1488110 

'3S23P3d I pO I 
w.. 

N 
WL 570690 '" WI~ ~	 ...556870~ 9302.5 ..,. 18561.' 

I I I I I I 

Fe XIII(Si-Sequence) 


43



JAERI - Data/Code 97-026 

0.5 
I 

1.0 
I 

1.5 , 2.0 
I 

2.5 
I 

3.0 
rl 

N 

t 

-

N 

t 

N 

Lh z3P3d
221.822 498870 

N 

I h 23p3d
204.263 498870 

N 

L313p 3 

318.h 362330 

3_. 
-- ....
wI:\.) 
;::c:o 
o~ 
CD 0 
<0 

0 
"""("I 

3 
J. In° 

,. 

lr"'" 
10 

48068 
9302.5 

I e.... 
N 

e.. 
"'N 

'" "1:1 

-
N 

f 

N 

I 

N 

I 

196.525 

185. n e 

63.188 

'" 
L3s 2 3p3d 

556870 

'" 
Lh Z 3p3d 

556870 

'" 
L3I Z3P4d 

1630650 

IFO 

,. 

lr"'" 
10 

48068 
18561.0 

I 
fA.. 

N 
fA 

'" N 

'" "1:1 

-
'" 
f 84.275 

... 
L3s 2 3p", 

1143460 

[""3d 'F' 
IG 

556870 

-
-N 

11 
II 
II 

251.953 
246.208 
240.713 

Ie.. 
I ~ 
I"'", 

415462 

3so 
0 

I"'" 
3p 

U3~~50 
0 

-
N 

lh 
2 

3p
Z 10797.9 

10146.8 
I~ nn~50 

3p 

I I I I I I 

Fe XIII(Si-Sequence) 
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JAERI - Data/Code 97 - 026 

0.5 1.0 1.5 2.0 2.5 3.0 
I I I I I rl 

0 
:;- L3a 2 3p4d 

..-. ..., 
62.10 w N1620000 ~fD 

-", -
'" oN 

1t r'::;;m 
~ Q 

~;:iP 
<Q 

Q 
....... n 

:;H. 1 
!. 

'" -", -0 

Col 

213.110 .. 
'" 211:1.516 Col.., 

209.617 Col 

202.424 
a. 

202.044 - 503340- unu-
0 - 3po 

t L3 S 3p
3 419.92 c 

329647 
-", 

-", 

Col 

321.455>; 
.. 
Col 

320.800 .., ... 
312.164 

__~Ll.:.2.2!... 
303.355'"' .... 330279- 329647 

<::> Il["'" IS Col 
to 

'"Col ... 
'" 91508 
'" ~8561.0302.5 ~ 

-
<::> -
I 81.154 

l3s2 
3p4( 
17356001 

3n[".3. 'po 

503340 

-
-", 

... 
w 

:13s 2 3p4d 
LI 62.963 I 

3n°H-------------------------!i~r}}----------------------· IL ...... nUnS...... 1603 0 

I I I I I I 

Fe XIII(Si-Sequence) 
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JAERI - Data/Code 97- 026 

0.5 1.0 1.5 2.0 2.5 3.0 
I I I I I rl 

_.3N '" N ........... 

w~"23P" NI ~~tn ~~ 509250 

509176 ON 
CD 0 

w <0 
-N N 0 ....... 
 (")..... 3204.942 ...N 

203.8 !6 '0:1 .!. ...203.713 
201.1 1 '" 
ZOO.O 1 
197.4 " 

l. 
I.-.. 


L... 

~g~H2
506502 

N '" 
L3s3p 

3 
412.98 ct 

-"'w 290210 3n° 
-N ..... 372.240 c ... 

'0:1 372.03 c 
w 368.12 

359.837 
359.63 
348.1841--------. L... 

n~H%
i. 

I.-.. 287205 

0  I... .. 
N~C23P2 

10 

... 
'0.., 

48068 w18561.0 "'09302.5 
0 

-
W.. 

N '" 
82.010 ~"23P" 

Jf 81.161 1741290 
17286001 

3F 

[""" '0' 

~092rO091 6 

-
N '" 
I L3s 2 3P4d 3FO 

62.46 1619600 

-
- N 

N 3 

R.,3 S 3P 510.12 5So 
487.08 

214608 

I I I I I I 

Fe XIII(Si-Sequence) 
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I 

364693 

JAERI - Data/Code 97-026 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 
I I I I I I r 

:3NI
NI"" ....131 2 41 	 --

Ww 

~c:n+------------------1~7r~t----------------~ 1435020 	
=
NW 

Q 

<Q
NI"" t~:3p2 	

~ 

Q 
..... 0 

:3 	 2S~--Hli~i-t. 
I 

NI[",. 2pO 



18852 
0 

-
NI

NIW 

NI'" 

:!I 27 O. 511 w 
2p~~-'Hi:Ht- ~N

--n'r:'rn-- .: unu 

-
N'''''NI." 

L3s3P(lpO)ht 71.371 1702500 
N'N,W NIW 


N"" 


91.273tl 	 ~"'..
91.009 1574010 

1568840 
NIW N~iw 

.0~"""P')'d 
2 • 	 843656 


839492 

NI

N~IW N,,,,, 

313p( 1 p. )3d 


It 225,7U c 

II 223.518 
II 
" 

221,738" 
219.710" -- uu~~ 

N~7w 	 2po
NI-

zu §u; ~"3" 'P')3dl 208.784 	 843656 

839492 


NlwNJ'i'Q'I NI-

r,,,,,p')3d 
II :I~:~n~ 
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712.71' .: 
679.95<: '" 

2125960 
2124720 

N'- N''''N.'"N .... 

If ~::~:~ 
~4.12 l~ 212596' 

2124720 
N,,,,N'- N.UI 

~:: 265.003't! 262.976' 

'" 251.061' 


678406 
675501 

N - L." 

~ ~~ ." 

."",
Co>'" 

<It." 

N ~ r'5;1:~~8 
." 

N." 
27211Ao 
2717170 

2185410 
2184960 

..... I3nU8 
L.. ...... nHU 

I I I I 
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JAERI - Data/Code 97-026 

Energy (in lO6 cm-l) 

1.0 2.0 3.0 4.0 
I II f

a 
:;:: ;:: 2pSg( 

H.Zl L ~ ~ 3600000 
N'<1' • .:0.. 

N'<1' 
N,,,, 

l 
N'''' N (7) 

-3 .... N 
(7) CJ'I 'e 
~ 0 <II 

It 
 < C'I 00
gt:~~
139.34 -- a~ - USUSS 

N'''' 
N'<1' 

""<1'N''''' 

if H:~g~
72.412 l~ 3505800 

3505700 

N'W 
N'<1' 

NI", 

"""" 

If H:Hf l~ H8Im 
N'.., 

N'''' 

Nt"" 
N'", 

II gt:~:~
171.48 l~ ~371210

371070 

N'W 
N'<1' 

N'''''"'<1\ 

If n:i~~~ l~80.225 3371210 
3371070 2F O 

N'''''N,.!crU'l N'<I\ 

37.138 

If H:Ur l~ 3371210 
3371070 

N'<I\ 
NI<I\ 

N'W N''''' 

267.01' 9::266.97 C 
.:: 

266.61 C 


3163190 
3163130 

NO.., N~'i"~ 
N'<I\ 

If ~t~~~~ 
96.301 l~ !lum 

N'",
N' ... 

N'<1' N''''' 

jg.u~i:
40.24If l~40.199 3163190 

3163130 

r':l!~:IS~ nuns ~ Hun 
I I I I 

Fe XVI(Na-Sequence) 
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JAERI - Data/Code 97-026 

Energy (in lO6 cm-l) 

1.0 2.0 3.0 4.0 
I I I ~ 

NI<" 9N''''
N'<II N'''' .......... 


'::"w 
OOCJ:)

144.2 ~.::..lU'!~If !:..:len1401. ~~ 2818900 -.l 2818600 enc..n 
<::)C'O 
(")Nr!/f~N''''.... <N 9 

!I :!:Hf ~~ .!. 

i818~0~818 0 
N'<II

N~~Ut N'", 2F O 

n:~H~ ~~ 66.249 2185410 
2184960 

r'" '0~ HUng
67U06
67 01 

-
N''''N'''' N'"N'''' 

156.88 ~2p'"II 156.80 2822800 
2822700 

2G 

["" 'F' 

2185410 
2184960 

I I I I 
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JAERI - Data/Code 97-026 

Energy (in lO6 cm-l) 

1.0 2.0 3.0 4.0 5.0 6.0 7.0 , I I II I t-
N'''':I 	 NI- .... 	 ~2,.('P.)3.'

<:...:I11.JZJ .=.. 
00 

<.0<.011.OZll .=.. 	 5873000 enN 5773000 
-:t -	 2poen U1 

0<1/ n 
:I 

NI-

o!.r": 2S 	

< 

-
L2p5( 2 p! /2 )3s3p( 3 P~)

17.249 6075000 

1
(- , 0)

2 
["" 'p' 

277194 

-
NI_ N''''NIN'''' 

~"'('Pl /2)""(' Pll 

It 	 :tn~ 6267000 
11217000 

N'''' 

L2p5( 2 P t /2 )h3p(3 PP 1 
17.206 	 6089000 (- , 1)

2 

["" 'po 

~nlU 

-
N''''N'

I ~ .161 ~2' '~'!~~;;;"'d('O')1 	 .952 

1
(- . 1)° 

2 

["" '0 


675501 


-
N.'" 	 1L2p5(2pr /2 )3.1 3p( 3p~) (- , 2)11.249 6096000 2 

I I I I I I I 

Fe XVI(Na-Sequence) 
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JAERI-Data/Code 97-026 


1.0 2.0 3.0 4.0 5.0 6.0 7.0 

hf:l3 d 20 


[L 67U06 
675501 


-

-


3 
(- • 1)

2 

-
N''''"', ... 

~~~~~~~~~~~~~I~I:~!:~:~~~~~~~~~~~~~P'~:;;;3'30'D,) (~. I)" 

-

3 

(- • 2)

2 


I I I I I I I 
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JAERI- Data/Code 97 -026 

1.0 2.0 3.0 4.0 5.0 6.0 7.0 
I I I I
I 
 It-

3 

N .... 
N.", 

-


I I I I I I I 


Fe XVI(Na-Sequence) 
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JAERI- Data/Code 97-026 


Energy (in lO7 cm-1) 


0.2 0.4 0.6 0.8 1.0 1.2 
I I I I I I 

t"" 

3--..... 
N

O 
cn 
cn 

N 
() 

<g 
...... 0 

0 
n 
3 

Q J. 
L2s2p8 3s 

7010000 
95.29 

Q 

L2s2p8 3s87 .30 I Is7010000 
Q 

254. 75 ~2p53p
6353410 

~2p53p204.6 
6353410 

(~.~ ). IlC'"'' 'p1/,)3· 2s 2 2p 5(2p3/Z)3s (i·~ ). 

5i96~~7064 0 

-
o _ 

387.36 i:l2p !l3P 
372.93 

6219030 

1p 
[0"'P1/>)3' (~.~ ). 

~~6087050880 

I I I I I I 

Fe XVII(Ne-Sequence) 
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JAERT - Data/Code 97 - 026 

0.2 0.4 0.6 0.8 1.0 1.2 
I I I I II r 

:3 
..........
... 
N
0')0 
O')N

" .<g 
-- 0o 

n 
3 

I 

r-____________________________~~~--------------------------~'212;85p10.123 9878000 

~----------------------------------------------------------------ii702f----~212:~~;000 
-

r-__________________________~~~------------------------~t2p55d11.133 8982000 

~--------------------------------i2.i23------------------------------~2pS:~49000 

l 

-

----------------------------if.821--------------------------~212;;!:300 
Ipo 

---------------------------i1r.]Tt---------------------,.2p5::60000 

-

I l I I I I 

Fe XVII(Ne-Sequence) 

73 



JAERI - Data/Code 97-026 

Energy (in lO7 cm-l) 

0.2 
I 

0.4 
I 

0.6 
I 

49.787 

;..{2p5 3d288.94 
6594360 

'" 
266.43 ~2p53d 

6594360 

0.8 
I 

'" 
L2p5 4d 

8151700 

1.0 
I 

\' 

3-- ,.. 
N
0')0 
CTl N 

~ -
<~ 
...... 0 

0 
n 
3 
.!. 

1.2 
I 

In° 

"s:;.

r'" 3p 

6248260 
6219030 

6143850 

I l"" 'D
2p53p Ip 

280.20 

.., 
~2p53d 

6515350 

IFO 

["" 'D 

6158470 

-
-o 5 

701.410' rl2p 3p
6093450 

'" -
437 .30 i:l2p5 3P 
409.91 

6093450 3S 
,.. 

~""P1n 13, (i.~ )0 
12p5(2 P 3/2)3S (i.i )0 

I I I 

5950880 

UiUH 
I I I 

Fe XVII(Ne-Sequence) 
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JAERI - Data/Code 97-026 

0.2 0.4 0.6 0.8 1.0 1.2 
I I I I I r 

3 

N
0')0 
O')N 

CD <g 
..... 0 

o 
n 
3C> 

IN 

414.30 
351.69 
347.96 

n~nu
6202250 

296.3 

r-______________________________~~ftft------------------------------~12s2pe5p 
10.123 9878000 

----------------------------------------------------------------11:~4J----~212:~!:000 

r-________________________~~~------------------------~12p54d 
lZ.JZZ 8116000 

~-------------------------------i~l'l----------------------~212;;:;900 

'a",["'" 's 
Co> 
'a 

6093450 7010000 ... 
(II~ l L 

I I I I I 

Fe XVII(Ne--Sequence) 
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JAERI - Data/Code 97-026 

Energy (in lO7 cm-1) 

0.2 0.4 0.6 0.8 1.0 1.2 
II I I I I 

r 
3 

..... .... .  . 
en 
N 

0 
Nen .....ct 0 
0< ....... 
 0 
0 
(") 

3 
N .!.

~2p53d304.93 
6486400 

284.357<: +=--l2 P53d 
6486400 

370.989<: ~2p53d
6471800 

- 3po 
12p 53d 

15.450 6471800 o_ 
N 

269.88 
264.306<: 

254.48 
6486400Et~ 

UB3~% 

,I,;; 
3p II I..", 's 

2p 53p 3 0 r 2 p 53p 10
66125082427500J""


6134730 
6093450 

-
N ... 

N_ 

389.25 
367.37 
358.32 
350.58 ~} 

~14385813473 
6121690 3D 

<i·~ ).
["" pl"l3· 

UUH8 
-

-
I 2p 5 Sd 3D o 

11.253 8887000 

I I J I I I 

Fe XVII(Ne-Sequence) 
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JAERI- Data/Code 97-026 

0.2 0.4 0.6 0.8 1.0 1.2 
I I I I II r 

3 
.......... 


-
+------,--.,.....---+Lb5 

4d 
51.24~ 8154000 

--------------------------------rf~l1------------------------------~2p5!~54000 
w 

t----r4~9."ft'S';;"'l8or-----tLb 5 4d
8125800 

Q . -N 
... 

285. 755 
c ~N::

281.11 .:: 
280.20 '" 

6605150 
Ug~U8 

-------------------------i~262-----------------------~2p5::52200 

-
.... 


+--_~~=----+L2 p s4d

50.262 8123600 .... 

N ... 
.... N 

284.01 
279.1 
275.6 
269.41 Il~259.6 

6506700 
UUU8 

-

t--------------....-..........---------------+, 2p5(2 P! /2 )5s
1l.Z87 8860000 

----------------------------------i2:~rr--------------___________~2p5~:~1~~~4S 

~----------------------------------1~-~r--------~2P5(2P!/z)3s
.11 5960870 

1 1(_ • _)0 
2 2 

I I I I I I 

Fe XVII(Ne-Sequence) 
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JAERI - Data/Code 97 - 026 

0.2 0.4 0.6 0.8 1.0 1.2 , I I I I I 
r 
3-- -. 
.

N-
OlO 

Nm 
~ -
<~ 
..... 0 

0 
n 
3 _ I 

12 p 5(Zpi:-Z>7s 
10.550 9479000 

- 3 1(_ • _)0 
1 2 p5( 2Pj/2)65 2 2 

10.851 9216000 

1 2p5(Zpj/2 )5s 
11.420 8757000 

0 

~ 0 

-
-

-------------------------------rf~11------------------___________~2p5;~~~~~~4S 
N

'" 
f L2p 5( 2P 3/z)4S

57.32 1879000 
N-

I L2p 5( ZP 3/2)4s 
56.005 e 

7819000 
N_ 

3 1 
II 2P5(2p~/2)3s (_ , _)0 

17.097
----------------------ir705r-------------------- 5864170 

2 2 
5849490 

0 

L ... ...'" 
"0 

6134130 ~ r"- 3 D 

6093450 
(II'"' 0 

-
N

N 

L2P5(2p3/2 )4f

• 58.76 8188000 

2 ( ~ ) 
2L"" 'po 

6486400 

I I I I I I 

Fe XVII(Ne-Sequence) 
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J AERI - Data/Code 97- 026 

0.2 0.4 0.6 0.8 1.0 1.2 
I I I I II r 

--
:3 
.... 

N .... 
en= 
en N 
1"11 .... 

<~ ...... = =n 
:3 

- I 

t-----------------;-;~;;_;_-------------___11 2p5( r'Py /2 )8d
10.221 91UOOO 

-
t-----------------;-;\VI5'ir---------------t' 2p5(2 P;/2 )8d

10.J20 9690000 

t------------------;-;;-;r;i"l:-------------.,l 2p5( 2p! /2)1d
10.386 9628000 

1------------------;-;i"Tlrn----------------11 2p5(2 P3/2 )1d
10.:;00 9524000 

I-----------------;;\""l!"i~-------------;L 2p 5(2pT/2 )6d
10.658 9383000 

1-______________--;-;.......,..,i"i\____________-;1 2p 5(2 p ;/2)6d 

10.110 9285000 

~, 
-

-

I 12p 5 3d lFo 

2p53d I FOr":,,:::,~ 6515350
UUU8 ~ 6486830 

I I I I I 

Fe XVII(Ne-Sequence) 
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JAER1 - Data/Code 97-026 

Energy (in lO7 cm-1) 

0.2 0.4 0.6 0.8 1.0 1.2 
I I I I I 

-0
N 
en 
en 
1"11 

< ..... 

\.II 

I 
r 
g 
... 
0
c 
N 
0
C 
C 
c 
c 
n 
3 

I

Lh 5
( 2P 3/2)5f

41.31 8903000 .. 2 ( ! J
Lh 5

( 2P 3/2)4f 2 
58. 98 8210000 

\.IILh 5( 2 p 3/;<)4f
58.76 8188000 

-
.., ~["3d 

IF· I 
...'" 
0:.. 

6515350 ...6486830 ..., 
I I I I I 1 

Fe XVII(Ne-Sequence) 
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JAERI-Data/Code 97-026 

0.2 0.4 0.6 0.8 1.0 1.2 
I I I I I I 

..... ,... ..... 
~ ..... 

Qc:n13.159 	 CC7599400 N 

N'-
~ 00 


N'_ t2p'( 1 D )3d 
<~ 

..... .0 


~ 14.469 .0 

(")~-----------------------------r4~ll1---------------------- 7014300 	 :.I 

I
NI-	 NI

.....------------:''lO'''"'':'"..,...,.....-------t1 2p'( IS)3I 

~-----------------------------ii7i~;~-----------------~ 6575100 

N.w 
2 p. 

002579r'" 
N'- N'

I
.....---------------...."......,......----------------tl2p'(ID )6d
9.98 	 10120000 

N'

t 

11+-______________---:'~-:---------------_+I 2p'( I D )5d 
I 10.44 I 

10.33 9680000 

..... N'------------------...,......,.,......-------------tlh '< 3p )5dI 10.48 	 9640000 
N'

N'-	 N'W 

13.319 	 IL 7508100 
L... 7487800 

NI-	 N~*t_ 
11 	 ,12p4(IO)3d 
1 14.418 1 

~---------------------------------------t}~{------------. 'L 78
14 

2 0 0 
- 7 38400 

NI-	 Nlw 

+-1----------------:-:-..,..,..,..----_--+Lh 4 
( 3p )3d

14.610 6947300 

1 N'

I 	 lti.un 

~----------------------------------------Hf.~~i----- _ 
'-- 

I I I I J I 

Fe XVIII(F-Sequence) 
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---------------------------------------i':i52-----------

JAERI- Data/Code 97-026 

0.2 0.4 0.6 0.8 1.0 1.2 

r 
:1 

+----------rr-T'l""!!'----------tL2sh!l( 3p. )3s
16.165 7250900 <:.:I - C':I=

CCN 
00 

2p!l 974.86 <g: 
~ 

102579 ....... 
 = 
= n 
:1 

L"P' 's 

1064702 

+------------------;;~.--------------------1L2p.( 1 D )6d
9.98 10120000 

1--_______________---:-,......".-:;--______________.... 2p·( 3 P )6d 

10.03 9970000 

NI'" 

t-----------------~-:-:--------------+l2p·( I D )5d
10.44 9680000 

N,,,, 
+-----------------........--------------i 2p·( 3 p )5d

10. 1 9510000 
N'WN,,,, 

It-------------------:-;;--;.-....,.--------.. I 2s 2p5( I pO )3p
13.049 
12.847 7783900 

7763400 

N''''N'''' 
t------------------:"":I'~-or------_++ 2s2p5( 3 p ·)3 P 

7567000 
7477200 

N''''NO", 

t-----------------...,...,......,....",-:--------I+ 2p.( IS )3d
14.121----------------------------------------13.95'------------

---------------------------------------i3:9i9~------------ 7184300 
7166400 

N''''N' ... 
t-----------------;-r....,...,...------tt 2p.( 1D )3d

14.3 
14. 

7066100 
7040800 

N' .... 

t-----------------;-"l"""lr'lll"ll""-----i 2p·( 3 P )3d
14. 6957500 

N' ....N't.>f- t'P"'Dl3015.870 
---------------------------------------i~7rr5------ 1:8~3g8 

2P !l 

[ L 102579 o 

Fe XVIII(F-Sequence) 
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I 

JAERI - Data/Code 97-026 

0.2 0.4 0.6 0.8 1.0 1.2 ,I I I I 

N'''' ..........
1 
10.33 -w

0Cr.t 

N'''' ~N 

t---------------........""7"':""---------------+, h'(3p)5d~ g;
10.41 ...... 0 

°n 
3 

N''''N''''' 
+-"'_'_-----------:-;:-..-::;-:o-----------ttIJ 2a2 p 5( 3 P 0 )3 p
I 13.464 II 

13.319 7529900 
7508100 

14.381 
L.. 

-

t-------------M16~.1~0~9--------H1~ 
16.087 

-----------------------------i~O'2----------------· 

-----------------------------15~;;7~---------------

15.828 
§~i6~R8
h22000 

N''''N'""N'

""
t------------..."'l"""O'.,...,...-----------t' h'( 3p )3d

14.486 6903200 

NI- Ntu 

+-1---------------..__-:r--------------+Lh'< ISO)4d
U.253 8989200 

N''''' 
t--------------""";"7"'-:T'~-------------tl h'C 3Po)4d

11.458 8727500 

t I I I I 

Fe XVIII(F-Sequence) 
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-
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-
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-
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JAERI - Data/Code 97 - 026 

o2 0.4 0.6 0.8 1.0 1.2 
II I I I I 

r
3

N'<.II ..........
12p4(3 Po )4d 
11.4 :III ",,8727500 mO 

Nc.c 
C'I> 00 5 
<~ ( 0 • -) 
....... 
 0 2N'W 

0[P' 2 pO n 
3 

..!. 


0 


-
N' .... 1j 2p4(3Pt Us ( 1 · -)11.141 8517200 2 

-
N~1"w 

NI
2p4(3 p \ )4d 

1 l1~:ll 

~ 11. 40tZ 
11.420 

I ..... 8759900 
'- 8756600 

5 
( 1 · 2 

N' ....

[P' 2p. 

102579 
0 

-
N'_ N""NI .... 

Jl 2p4( 1O2 )4, 
J 11.1"111 11
II 11.640 

8U 3OOO 1
8 1100 (2 .-) 

N'W 
2 

J 2p4(3 P2 )4s 
11.865 8428200 

-
NIN,,,,

NI

1 2p4( 102)4d 
I I1.UO J 3 
I 11.326 .I ( 2 • -)

Il.3ZIi L 28843900 - 8829200 

-
""

NI<.II 
N'

U 2p4(102)4d 

J LII1.Uo 
1l.;uli 
11.3ZIi IL 5 

II II 
8843900 

L.- 8829200 (2 .-)
2 

N'<.II 

J 2p4(3 P2 )4d 
11.526 j 
11.:;Zb 8676000 

-
N'W 

12s2P5(3 p O)3p 
13.391 746UOO (1) 

NI<" 

1 2p4(3 p )3d 
14.534 6880400 

I -.l I J. I J. 

Fe XVIII(F-Sequence) 
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JAERI - Data/Code 97-026 

Energy (in lO7 cm -l) 

0.2 0.4 0.6 0.8 1.0 1.2 
I I I I I I r 

3 
12p4(3p)3d ......... 


I 14.67'" I -w-
00114.4~3 6919000 NCO 

~ 00 

<~ (2 ) 
....... 
 0 

0 
n 
3[P' 2p. 

~ 

~O2579 

I I I I I I I 

Fe XVIII(F-Sequence) 
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JAERI - Data/Code 97-026 

Energy (in lO7 cm-l) 

1.0 2.0 3.0 4.0 5.0 6.0 
I I I I II 

r 
3 NI

.-. - L1s2l22 pIS-1:,.:1- 1.92164 52039000a,oo 
N~ 
~oo 

2S 
NI", 0 


0 

n 
3t""'''' 'po 

<~ 

I 
! 

0 
I I I ~ I I 

Fe XVIII(F-Sequence) 
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J AERI - Data/Code 97-026 


Energy (in lO7 cm-l) 


0.2 0.4 0.6 0.8 1.0 1.2 
I I I I I ~ 

oIloo
0') 
~oo,,<:.n 
<g 
....... 
 0 

0 
n 
3 

0 .!. 
~2p6 115.396 

213U80 
0 Iss 
L2p 86.999 


213U80 

0 

~2p4 H4.26 

325140 


..... 
IpoP L.. ....lL'2 ' .., 

<II 

1267600 ...984740 ~ .."89U1 .. 
-

L 2 P3(2 p O)5d 
9.82 10510000 

-L2 P3(2 p O)3 S 

15.015 6985000 

L2 p3(2 p O)3s 
U.67 e 

6985000 

l2 a 2p5 106.107 

1267600 


L2s2p5 91.012 Ipo 
1267600 

0_ -
I .... 84.874liT 1: 83.870 

78.888~~-----""-l"'<11 1267600 

~ 

3 pI L22p4 

2p' 10l~ ,mli'
89UA 
p25 

.. 

In~2P' 592.234 

168852 


I I I I I I 

Fe XIX(O-Sequence) 
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J AERI - Data/Code 97 - 026 

0.2 0.4 0.6 0.8 1.0 1.2 
I I I I I J.. 

3 
.......... 
..... 
.c.. .... 
c;n ..... 
coCO 
('DCJ1 

<g); 
'- 0 

0 
n 
3 

N
N .!. 

LZp3(200 )5dI 9.81 10360000 
N 

N 

LZp3(200 )3, In°I 14.995 6834000 
N 

t------------------------------------11~;}~-~-----~2p3~:::::: 
,.. 

LN 

...... 
w 

168852 
-0 ~~ 8940&1 

-
WN 

LZp 3( 20° )6dI 9.21 11030000 
.... 
1 )5d 

!!tH!I 
10500000 Ipo 

....N 

LZp3(200 )Sdt 9.81 10390000 
w 

~---------------------------------------i!~rrr--------_1-2p3~:~~~~~ 

c:> t" 'I' S')3,

L----------------~{~m-------------------- .....00 

3So 
N 

~; 
'UH0 

-
3pt.Zp4 1118.060 

8940&1 

I I I I I J 
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JAERI - Data/Code 97 -026 

0.2 0.4 0.6 0.8 1.0 1.2 
I I I I I 

.......... 

,.!>o.
0':1
=00 
~C.I1 

<g 
-- 0o 

n 
3 

- I 

+-t---------------.,......,..,.-----------------tL2p3( 2p' )5d 
9.61 	 10500000 

-N 

t ______________--::....;;.;....;;..;;..,;-__--t+~2 p3(zp')31 
+-t 	 14.80~ _ 

14.70 	 6970000 
6923000 

o 
N 
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