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81. Introduction

K-X rays are useful for diagnostics of laboratory and astrophysical
plasmas. Intensities of K-X rays in different ionization stages are
usually used to know a plasma state. Electron temperatures are derived
from dielectronic-satellite-line to resonance-line ratios. In this paper
wavelengths of K-X rays are presented for all ions of Fe.

All the available data are tabulated without evaluating them'in 83 for
wavelengths and 85 for transition probabilities. The experimental data
based on plasmas are few compared to the theoretical ones.

The detailed theoretical data including satellite lines have recently been
produced for highly ionized ions such as Fe'®, Fe'® and Fe'®,

But for low charge state ions, data are not sufficient.

Data obtained by experiments using the accelerator are included,
although the electron configurations in the transitions may be different
from those by plasma. These data also contain two electron transitions
which cre seldomly observed in high temperature plasmas.

Data by accelerator are listéd separately from data by plasma in Tables.

Grotorian diagrams for iron ions' and spectroscopic data for iron? have
been already published. These references mainly include the transitions
between outer shells and/or the ground state but not those with vacancies
in the inner-shells. Then our compilation can be complementary for the
databooks mentioned above.

The selected wavelengths with four digits for 1s-2p and 1s-3p
transitions which are considered to give prominent emissions in plasma
for each ionization stage are listed in Tables 1 and II in this section,
respectively. For more accurate values and detailed transitions see §3.

The reference nurmbers in these tables are the same as those given in §6.
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Table I. 1s-2p transitions for Fe ions in various ionization stages

ionic

charge  A(A) Transition Ref. Key
1 1.936 18225%2p?,,,2p%,,3s%3p%3d% s - 1525?2p®3s?3p°3d®4s 1E  Kq,
1 1.940 15225%2p, ,,2p%/,35%3p®3d%s - 1s52522p®3s23p®3ds 1E Ka,
2 1.936 18225%2p?, ,,2p%,,35%3p°3d® - 1s52s5?2p°3s23p°3d°® 20T
3 1.837 15%25%2p°®3s?3p°3d°® - 152s5%2p°3523p°®3d°® 1T
4 1.937 18%25%2p°3s23p%3d® - 1s525%2p°3s23p°3d°® ‘ 1T
5 1.837 18%2s%2p®3s23p®3d* - 1s525%2p°3s?3p°3d* ()
6 1.937 15%25%2p®3s?3p°®3d® - 1s52s5?2p®3s?3p°3d° 17T
7 1.938 18225%2p°3s23p®3d? - 1852s%2p°®3s?3p°3d? 1T
8 1.938 15%2s22p°3s%3p®3d - 1s25?2p°3s?3p°3d 1T
9 1.938 18%25%2p®3s?3p°® - 1s2s?2p®3s23p° 1T
10 1.937 18%25%2p°®3s%3p® - 1s52s5%2p°®3s%3p°® 1T
11 1.936 18%2522p?,,,8p%,» - 1s2s5%2p° 1T
12 1.934 18%25%2p°3s%3p® - 1s52s5%2p®3s?3p°® 17
13 1.933 15%2522p®3s?3p? - 1s52s5°2p°3s?3p? 17T
14 1.931 1822s22p®°3s%3p - 1s52s72p°3s23p 17T
15 1.930 15%25%2p°®3s®. - 1525?2p°3s? 1T
16 1.928 18%258%2p®3s - 1s528%2p°®3s 1T
17 1.927 15%28%2p® - 182s8°2p°® 1T
18 1.913 18228%2p%(°P,) - 1s28%2p%(°P,) 217
19 1.905 1822522p3%(*S,,,) - 152822p*(*P,,0) 10E
20 1.897 15228220%(°P,) - 1528%2p%(°D,) 10E
21 1.882 18228%2p(?P,,,) -~ 182572p%(°Dy,,) 10E
22 1.871 1822s%('s,) ~ 1s82s5%2p('P,) 9E
23 1.861 1822s8(38,,,) - 1s2p('P)2s(?P,,,) 9E q
24 1.850 18%('sy) - 1s2p('Py) 13T
25 1.778 18(®S,,) - 2p(*Pg,,) 8T
25 1.783 18(®S,,5) - 2p(*P,,.) 8T



Table II.
'cohnc;?ge ‘2(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
8 1.750°
10 1.747
1" 1.744
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
24 1.574
25 1.502
25 1.503

1s-3p transitions for Fe ions in various ionization stages

Transition

15225%2p®3523p, ,,3p"%,,230% 82 - 182522p°3s?3p°3d°4s?
15%25%2p®3s?3p°®3s®4s - 152s572p%3s23p®3d®4s
15225%2p®35%3p°3d°® - 1525%2p®3s5%3p°©ad®
18225%2p®35%3p°3d°® - 1s25°2p®3s°3p°3d°®
15225%2p%35%3p°3d* - 1s2s%2p®3s°3p°3d*

15%25%2p®35?3p®3d® - 1s25%2p®3s?3p©3d’®
15%25%2p®3s%3p°3d? - 1s25%2p°3s°3p°3d?
18228%2p°3523p°3d - 152522p°3523p°3d
15225%2p®3s%3p°® - 1525%2p°®3s%3p°
15%25%2p®3s?3p* - 1s52s5?2p®3s?3p°

15%25%2p®3523p® - 1525%2p°3s%3p*
1s22s%2p®3s23p? - 152s%2p®3s?3p°
1s%25%2p®3s?3p -~ 152572p®3s%3p?
15%2s%2p®3s? - 1s52s5%2p°3s%3p
18?25%2p®3s - 1828%2p°3s3p

15%28%2p® - 1s52s5%2p°3p
1s%28%2p® - 1s2s5%2p°3p
1s%2s%2p* - 182s°2p*3p
18228%2p® - 1828%2p°3p
1s%2s%2p? - 1s82s%2p*3p

15%28%2p - 1s2s5%2p3p

18%28® - 1s82s%3p

1822s(%S,,,) - 182s('S)3p(?Py,,)
18%('sy) - 1s3p('P,)

18(3S,,5) - 3p(*Pg,,)

18(3S,,5) - 3p(%Pg,0)

Ref.

1E
7E
7E
7E
7E

7E
18E
18E
18E
18E

18E
18E

18E

18E
18E

18E
7E
7E
7E
7E

7E
7E
15T
15T
8T
8T

Key

Kp1,3



§2. Explanation of Tables for Wavelengths

Fe +21 [on species of iron

(1s%2s%2p °Py,n) Electronic configuration of the ground state

A(A) Wavelengths of listed spectral lines in Angstrom units
(107%cm) l

error Error for wavelength in Angstrom units

E(keV) Energy of listed spectral line in keV units

error Error for energy in keV units

Method E : Experimental data by plasma

T : Theoretical data for plasma experiment
EA: Experimental data by accelerator
TA: Theoretical data for accelerator experiment
(N): Wavelength indicated with (N) is used as
a standard.

Ref. Reference source for the data. The numbers are
keyed to the bibliographic list following the Tables.
T and E mean theory and experiment, respectively.

Key Symbol for the identification of the transition

Transition Configurations for lower (first) and upper levels of the
spectral line.
When the configuration outside L-shell does not change
after the transition, only the configuration inside L-shell,
which does change, is indicated.
ex. Fe'  1s5%28%2p,,02p%s - 182s872p°



When the configuration in the outer region is not
defined, it is indicated by X.
ex. Fe" 1s%28%2p® X - 1s28%2p° X

For the data from the reference TA, the configuration
in the outer region is considered as that of the
ground state.



§3. Tables for Wavelength
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(*dg) desi °s,) .SI
(*dg) dzsi °s)) .St
(*dg) dzsi s, ,S1
(*dg) dZsi °s,) St
(*gg) dzsi (®°s)) .S
(*dp) degsi °s,) .Sl
?ﬁ dzsi °s,) (S1
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des| s,
dgs| °s))
sZsl °s))
szs| s,
sZs| s,
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sZS1 s
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dzsi ®s,)
dzs| s
dzsi sy
dzs1 °sp
dzs| °s,)
azsi s
cgs| ®s,)
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(‘dg) .42 (*dg)
(°dy) ,dz (*dg)
(®dy) 92 (*dg)
°s,) dz (*dg)
(°s,) 4z (*dg)
(¢q,) dz (*dg)
(q,) de (*dg)
(*dg) .42 (°dg)
(‘dy) .42 (°dg)
(°s,) sesc (*d,)
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(°s,) dede (*d,)
(q,) dedz (*d,)
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(‘d,) dzsz °s)
(‘d,) sedez °s))
(a,) pese (®dg)
(®Q,) dedez (®dg)
(°dg) dedz (®dg)
(¢q,) dede Cdg)
(®dg) 9T (®dg)
(®dg) .92 (®dg)
(‘dg) ,dZ (Cdg)
(‘dg) 92 (®dg)
(¢,q,) .dz (®dg)
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(®d,) pPede (°q,) pest LE 18l 1 2e76'9 LSBLL

UoISUDJI | \AQY_ ‘Joy POUISIN  10U4UD (A2Y)3 PleFpic) G&u%



¢ay)
¢Gay
(®dg)
(®dg)

(°dg)

(°dg)
¢dg)
Q)
¢a,)
(*dg)
°s))
°s)
¢a,)
(®Q,)
¢ay
¢q,)
(qy)
(¢aQy)
°s))
°s)

pese (*dg)
pese (*dg)
dedz (*dg)
dedz (*dg)
dedz (*d)
dedz (*dg)
dedg (‘dg)
dedg (‘dg)
dgdz (‘dg)
dedz (°dg)
sgsg (‘d,))
sesz  (*d,)
pesg ¢‘d,)
pese (‘d,)
pESZ (*d))
pese (*d,)
dedeg (*d,)
dedz (‘d,)
dedz (*d,)
dedz ¢‘dy)

uciiisuDU]

dest
degs!

desi
desi

dgsy
desi

desi
dgs|
degs|

des|

des|
desi

desi
des

dest
dgs|

des|
dgsy

dgs|
des|

6S

LS

69

7S

LL

89

L9

€3

89

Aoy

181 1
1S1 1
18l 1
1Si 1
18l L
1Sl L
1Sl 1
1Gl L
18l 1
1St 1
181 L
1St 1
i81l 1
161 L
181 +
1St 1
1G1 iR
181l 1
18l L
15l 1
‘38 POUIsiN

044

7096°'9
€296°9

2896°9
7696°9

y£56°9
LESE'S

L9Y6°S
98686°9
CLLES

6S96°9

29¢6°'9
6926°9

0Le6°9
£9%6°9

7186°9
0€S6°9

7LE6°9
¢S76'9

Z6L6°9
118679

(ASY)3

Pleypic)

gi8L’l
80847 L

£6LL°L
064471

Le847L
oegL’lL

87841
698L°L
0LLL™L

B68LL7L

106471
668471

€48L7L
678L°L

9e84°1L
cesLtl

cL8L™ Y
2s8L’L

G9LLL
094471

Y

— 65—




®a,)

®qy)
¢Qg)

(‘)
*Q)

¢aq,)
¢Ga,)

(®dg)
(®dg)

(¢Qg)
eN)

¢ay)
((Qg)

*d,)

¢¢q,)
¢a)

@s)
°s))

0y

pesz (®dg)
pesz (®dg)
pPESZ (®dg)
pese (®dg)
pese Cdg)
pese (®dg)
pesz (dg)
dgdz (®dy)
dedz Cdg)
dedz.  (°d,)
dgdz (®dg)
dedz (®dg)
dedz (%)
dedz (®dg)
dedz  (°dp)
dedz (®dg)
SesZ (*dg)
SESZ (*dg)
pesz (*dg)

UO}SUDA |

des|

desi
dest

des|
degsi

dest
desi

dgs|
dest

des|
des|

desi
desy

dgsi

dgsi
desi

dgs|
desi

des|

=1

L8

0%

89

cs

SS

0L

79

Aoy

1S1 1
18l 1
1Sl 1
18l 1
1St 1
181 1
1Sl 1
181 1
1Si 1
18l Ll
1St L
1S1 1
181 L
1St L
l8l L
1St 1
181 L
1St L
181 1
184 POUIeN

Plopplc]

L6Y6°9

12v6'9
01969

86%6'9
80S6°9

19S6°9
08S6°9

6€96'9
1G86°9

1£96°9
6€£86°9

¥2v6°9
86%6°9

£€97%6'9

6CLE"S
6%46°9

SSE6°9
29g6°9

£976°9

(A2X)3

40440

cy8L”

0984°
LEBL

oveL’
8E8L”

yz8L’
6184°

70847
tosy”

908L°
y08L°

69847
0¥84°

6v8L"

LeLL:”
QLLL

LL8LT
S484°

6Y8L°

Y

L

1
3

l

l
l

L
L

L
L

l
l

i

L

3

L
l

l
l

l
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¢dg)
¢4)
®d,)
(*dg)
(‘dg)
(‘dy)
(‘d,)
Gdg)
(®dg)
(‘dg}
(°dg)
(‘d,)
(‘d,)
(®g)
(‘s))
(‘dg)
(‘dg)
*d))
(‘d,)

(‘sg)

®qy)

pydz ¢a,)
pyde ¢aq,)
desz (‘sy)
degse (*Sg)
dgsz (*se)
dgsg (‘sg)
desz ('sg)
sede (*Sge)
sgdg (*'Se)
sedg (*sg)
sede ‘sg)
sgdz (*Sg)
sedg (*sg)
pedg (‘se)
desz °s))
sgdg °sp
sgdg °s))
sede °s))
sedg °s)
sesZ ()
pese (®dg)

UOIHSUDA L

Pysl
Pysi

sSgs|
sgs|

sgsl

Sgs|
sgs|

sgs|
sgsi
sgs|
ses|

ses|
sgs|

sgs|

sEes|

sgs|
sgs|

sge|

sgs|
degsy

desi

64
8L

8¢g
8%

8Y

7€

LS

0y

0Ss

LYy

£S

Ay

181
18l

181
181
1St

1Sl
181

1St
181
1St
18l

1Sl
181
151

1S1L

1St
181

151

181

19y PoUlen

o

e

-

L

PleFPIc)

£556°9
98L6'S
815G6°9
6LY6°9
20S6°9
8156°9
1956°¢Q

S186°8
1696°9
¢8E6’9
2sv6°'9

L%46°9
8946°9
¥096°9

2E%6°9

9626°9
LSEB'S

6686°S
¥696°S

2926’9

LL%6°8

(AeX)3

PlepPl-

gceL’l
TLLLL

SesL’L
Sy8L°L
6€84°1

SE8L°L
7Z8L°L

gigs’l
L0841
0L8LL
2S8L L

8LLL™L
LLLL®L
gl8L’l

LG8471L

a68L° L
848471

66LL°1
0BLL™L

8064°L
Ly8L"L

Y
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(a,) p¥sz (‘d,)
(°dg) d¥vdz (‘d,)
(q,) dyde d))
(°s,) dvdz (*d,)
(q,) dyde *d,)
(59,) #vde ("dy)
(’9,) svde (®dg)
(%q,) dvdz ¢4)
("9g) #vde (¢4,
(®q,) svde ¢4,
(®d;) d¥sT ®Qg)
(84y) 3¥se ¢aQg)
("4,) pyde ®aQg)
) Pyde °qy)
(¢q,) pyde ®Q,)
(¢4,) pyde (¢Q,)
(‘dg) dvsez a,)
(®dg) 3¥S2 Gay)
Q) pyde (®Qg)
(®4,) pyde ¢ay)
(Cdg) 3752 (‘qg)
(®dg) $¥sC a))

UOI}ISUDUA]

dvsi
dvsy
dysi

dvsi
dys|

1781
$7S1
sl
iysi
1vsl

pysi
pysl
p¥si
pysi
pysl
pysi

pysi
pysi
Pysl
p7si
pysi

pysi

L0l
€01
601

gLl
101

S6
86
col
LB
66

g8
08
cL
8L
LL
74

L6
8
84
€L
£8

L8

Aoy

181
181
i8l

181
18t

181
181
181
181
181

18!
181
181l
181
181
181

18t
181
181
181
18t

181

‘38 poursin

-

= e S S e N =

R T S S

1

0448

§%S6°9
GCLE'9
7156°9

0946°9
L246°9

6Y.6°9
96.46°9
€146°9
S9S6°9
¥9L6°9

€9Y6°9
0€S6°9
6046°9
€556°9
lZL6'9
9GL6°9

95769
8156°S
SCL6°S
79L6°9
&ise’9

0es6’9

(Aa3)3

Pleppic)

828L°L
g8LL™L
gesL’l

ELLLL
£8LL°L

9LLL™L
TLLL™L
S8LL'L
A TANN
SLLL™L

678L°L
ces8L’l
88LL™L
gz8s’l
e84LL7L
TLLLL

LS847L
SE8L™L
CRLL™L
CLLLL
ye8sL L

457"

(Y)Y
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(*d,) desi °S,) S1
(*d,) dzsi °s,) S|
(‘dg) dyse (*se) s¥SI1
(°dg) d¥sz (*Sg) s¥si
(*d,) dyse (*Sg) SYSL
(®*dg) s¥vde (*Sg) s¥si
(*dg) s¥de (*Se) s¥sI
(*d,) syde (*Se) s¥Si
(‘d,) dvsz °s,) sysi
(‘dg) s¥vde (°s,) sysi
(‘d,) svde °s,) s¥s|
(®qQ,) Pyse (Cdg) d¥s1
(®Q,) P¥se (®dg) d¥si
(®q,) dvdez (°dg) d¥si
(®q,) dvde (Cdg) d¥sS1
(%q,) dvdz (°dg) d¥sl
°s,) s¥sz (‘dg) d¥si
Q) pysz (*gg) dysi
¢q,) pyse (*dg) d¥s1
(°dg) dvdz ((d,) d¥s|
(°s,) svyse (*d,) dysi
Q) PYST (‘d,) d¥si
UolISUDA]

06
6
A4S
Z8
88
98

€6
68
L8

Ll
Q0L

86
801
0ol
il
Otl
S0l

01
Sil
clLl

Loy

3ul
36!

18l
18l
18l
18l
181
181

18t
181
i8i

18l
18t
181
18l
181l
18l
181
181

18l
181
181

v3
v3

R N S S S N

I i S R S S

o

L

39y POYISW

70-3¢
¢0-31

A0dUD

600478
¢oL’S

92969
8156°9
7166°9
62469
08S6°S
9Y746°9

£€876°9
6%56°9
L1L6°9

0lS6'S
§9S6'9
60L6°S
¥£56°8
L7469
LLY6°S
9C¢S6'9
¥856°9

8046°9
ggv6'9
L6¥6°9

(Aex)3

¥0-3¢
€0-3¢€

PlePPi]

£0se’L
0s8°L

£E8L™L
SEGLL
gesL’L
18LL™L
618L°L
LLLLTL

798471
LC8LL
Y8LL™L

LEBL™L
£284°1
e8LL L
LEBLTL
8LLL™L
Ly8LL
gesL’l
81841

LBLL™L
958471
Zy8L’lL

Y)Y
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(‘d,) dysi °s,) ,SlI
(*d,) desi °s,) ;Si
(®dg) dzsi °s)) ;SL
(°de) desi °s,) ;S1
(*dg) dzsl °s,) ;S
(*dg) dzsi  (°s)) ,SI
(*d,) degsi °s)) ;S
UCi}suDa]

3si v3
361 v3
3Ll v.i
3Lt v3
341 v3
3Ll Vi
341 vl
‘39  POUISN

¢0-3¢

¢0-31

¥0-3¢€

70-3¢€

4A044®

06z'8

S88°L

8¥289°9
42899

S499°S
B4.489°9

04004°8

(A34)3

£0-34

£0-3%

¥0-3¢

¥0-3¢

A0dlo

g96Y°L
¥2LS'L

865G8"L
€558°L

966871
9Y688°1

£6088°1L

(Y
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AN\WQNV
hwxmn_uv
AN\OH_NV

AN\—&NV
wa—luv
AN\—&NV

(¥ d,)
#* dy)
(*%d,)
(e d;)
/e d)
Il dg)
(e dg)
@* nrv

A«\.muv
hnx.n_wv
ﬂu\,n_t
Au:n_«u
ﬁm:n_mv
(' dy)
AN\,n_nV
(*'d,)

de (*'s,) si
de #'s,) sl
de ¥'s,) st

de *'s,) si
de ®'s,) sl
de #'s,) sl

dz 's,) si
dz  (*'sy s
dz (*'s,) sl
dz 's,) st
dz s,y st
dz ®'s,) st
dz #'s,) si
dg *'s,) si

dz (*'s,) s1
dz (®'s,) si
dz #'s,) sl
dz #'s,) si
dz #'s,) si
de 's, si
dz 's,) si
dg *'s,) si

UOI}ISUDA ]

A2y

18 1
34 1
1S1 L
18 1
34 L
1Sl 1

=74 3
18 L
1se L
34 1
3yl 3
1SlL 1
16 1
3e 3

34 3
18 L
1G¢ 1
34 L
1S1 L
371 3
16 1
3e 3

‘194 POUISN

£0-3S

€0-38

€0~-39

£0-38

AO44D

782¢4GC'8
0gse'8
25ss'8

£egye’'s
0472’8
a6v¢'8

l2L6°3
¥1€46°9
TATATANS]
€E€L6°9
6Y.L6°9
9G6.L6°9
0946°S
2LL6'S

86Y6°9
161969
410256°9
Zgs6°'s
6%56°9
6¥S6°S
£€5596°9
8656°9

(ASM)3

¢''g, sl)

L2051
£205°L
610571

2sens’ L
70971
0eostL

£84L7L
Y084LL™L
olL0844%L
08LL°L
9LLL™L
YLLL'L
ELLLL
LLLTL

¥0-39

€0-31

0¥84L°1
LYE8LTL
cyyEsL’L
7E€847L
L28LL
LZ8L°L
9¢8L’l

A 7AN

¥0-38

€0-31

40449 )Y

Gc+ °4
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(¥tg,) dz (*ts,)
AN\FH_NV QN AN\rwNv
(¥'q,) del @¢'s,)
(*'dy) dzi ¥'s,)
AN\wQNV QP.—. AN\—WNu
(¥'d,) dot (#'s,)
(*’'q,) de #'s,)
(*'4,) dg s,
AN\—QNv QN. AN\—wNv
('d,) do #'sy)
(¥€4,) dg @'s,)
(*'d,) dg (¢'s,)
(¥%d,) dv #'sy)
(*8d,) dv (¢'sy)
(¢td,) dy (*ts,)
g,y dy **sy)
UojIsSuD.a]

sl

sl

s|
S|
s|
s|
S|
S|
S|

sl

S|

St

S|
s
s|

S|

Loy

Jsl v3

391 v3

18
18
18
18
18
18
18
18

T Sl S S S

- -

18
18

- -

18
3L
18
3L

e

194 POUisiN

¥0-39

¥0-34

40448

8E46°9

6156°9

£0822'6
LSELCS
0710¢°6
8EG8L°6
99€8l'6
SeeeL’s
606806
840C0°6

¥8806°8
06406°8

021048
glos’s
258698
6869’8

(AeX)3

v0-3€

70-3%

40440

6LLL71

SEe8L™L

BCY7YE°L
8957€°L
gy7Lye’L
Lgeve’l
Logse’tL
0sLse’L
LLY9E°L
Yy7LEL

AN
Z6l6e’L
aeverl
AN
2esey’L
eSey°L

()Y
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84. Explanation for Tables of Transition Probabilities

A(A)

Key

Ref.

FS

Wavelengths of listed'spectral lines in Angstrom units
(107%cm)

Symbol for the identification of the transition

Reference source for the data. The numbers are
keyed to the bibliographic list following the Tables.
T and E mean theory and experiment, respectively.

Radiative transition probability in s~
6.12(14) means 6.12x10" s~

Autoionization probability from the upper level in s™

Parameter for the intensity of the satellite line
from the level u to the level L
gy Allw) A(u-01)

T Au-t') + AW,
l!

Au) = ¥ A(u~u')
ul

FS(u-l) =

where Aq(u) is the total autoionization probability of the
level u, g, is the statistical weight of the upper level
u, u' is the state of the ion after the autoionization
decay and ' is the state after the radiative transition.
The intensity of the satellite line at the temperature

Te is given

L(u=D) = 3.3(-24)n,n,( n 2 FS

% o exp(-E./kT,)) cm®™'

where n, and n, are the ion and the electron densities,
E, the energy difference between the upper level of
the satellite state and the ground state in the
recombining icn with charge z, and g, the statistical
weight of the ground state of ion z (see Fig.1).

—-73—



Fig.1
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§5. Tables for Transition Probabilities
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.

(®dg) cdz,scSt (®dg)
(*dg) gdz,szSL (®dg)
(®de) odg,s2S1 (*de)
(®dp) dg,s251 (*dg)
(*de) gdZ;s2sL (°dg)
(*d,) dz,sz81 °s)
(‘d,) ¢d2,82s| ¢a,)

UoI}ISUDA |

Ner A=A
,42,82,S1
492,551
442,582,851
192552;S1
,42,82,81
498,551

S4

(71)28°¢

(71)8L°¢.

(71)s0°L
(7L)8L™y
(71)oe’L
(71)62°1
(71)2L°9

'y

lieg
lie
IRY4
lic
1l
lie
lie

Joy Aoy

(®dg ,92,5¢,S1)

ESLE°L
ceLe’l
G8L6°L
LELE’L
€391671
€6l6°1L
SeL67L

Y

8L+ 84
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(*5d,) ,dzZ,s2T81 &°s,)
*'d,) ,dg,sCTS1 **s,)
(°d,) ,dg;se81 (*Fgy)
(¥%g,y ,dz,szSL (“%d,)
') ,dzsTSL ()
(*5a,) ,dg;sesL (*dy)
*'sy ,dg,sesi (*'dy)
(*%q,) ,dz,szs1 (' dy)
gy ,dgsTsL (5ap)
gy ,dg;szsL (*5qy)
*'s,) ,dz ses| *’°Q,)
(*°q,) ,dz,szs! *°q,)
UOLHISUDA

OQNN.WNNW L
42,5251
¢dZ,82,51
£d2,52,51
mawuwmww_
6925251
aQanan b
on_NuwNww L
QQNNWNNW L
edz,s2,51
ed2,82,51
£92;5C;S1

(7L)98°L
(71)L0°C
(7Lee
(7L)6L°L
(71)8€°s
(7L)ve L
(71)sc’e
(71)82°L
(71)6E8°Y
(7L)L8°2
(71)L8°C
(7Leey

'y

(*’%g, ¢dZ,SZ,S1)

llic
lie
lic
lig
Lie
lic
lic
lic
lic
llie
li¢
1lie

49y

Aoy

Gs06°L
8e06° L
LE0B"L
8906°1L
L2067 L
6806°1L
6506°1L
L0671
Sl06°L
9eQns6°L
eloe°t
9€06°1L

Y

6L+ o4
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(*sy)
(®dg)
(*dg)
gy
(*dg)
(°dg)
Q)
(‘ag)
¢tdp)
(*d,)
¢ay

cdeg,szsi (®dg)
.dz,5281 (®dg)
KA AT (®dy)
cdzszs1 )
¢dz,sZs1 (‘d)
cdz,sesl (*dg)
cdZ,s2s1 (‘dg)
R TACTAS) (°dg)
cdz,s251 °sp
cdz,s281 ¢(a,)
e AYAY ¢a,)

UOIHSUD.L

.42.82,51
242,52,S1
NQNNWNNW l
.9z,82,51
292,5C,S1
.42,82,51
292,582,581
.92,82,51
:92,5¢,51
:92;52,S1
292,582,581

S4

(71)L8°€
(71)eo'e
7Lee'l
(vLes’L
(7L6L™y
(7L)81°C
(7L)e02
(71)v9°¢
(PL)Lye
(L)vLe
(v1)s8'y

v

Lz
Lz
Liz
Lz
Liz
Liz
lig
Liz
lie
Liz
11z

19y Aoy

(°dg ,d2,SZ,S1)

91681
61681
8€69°L
zs68°L
£268°L
L168°L
0s69°L
9668°L
zy68°L
66881
9z68°L

Y

0c+ 4
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AN\ I WNV
(“%d,)
hw\—n_Nv
AN\mﬁ_Nv
AN\— WNV
(*°Q,)

e r A rAY) (*%d,)
dz szt (*%d,)
.dz,szs1 (“%dy,)
R T ATA T (*%dy)
.dz. 8281 (**dy)
.d2,8Zs1 'd,)

UOIHSUDI|

dz,sz,S|
dg,sz,st
dz,sz,s1
dz,sZ,s1
dz,se,s1
dg,se,s|

sS4

(€1)0°6
(7L)¥9°s
(71)¥8°¢
(71)86°L
(71)86°7
(71)y8°¢

'y

lie
lig
lie
iie
Lic
1ic

48y Aoyl

(td, dz,sz,51)

0S88°1L
L0881
984871
7€88°1L
8088°L
L188°L

)Y

FANE
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(*dg) gdzsi °dg)
(‘Qg) gdzsi °de)
(*d,) cdegsi °dg)

(*dg) dg,szsi
(‘d,) dg,sest

(‘s
(*dg)
(*Qp)
(*d,)

, (®dg) dg,szsi
(‘dg) dz;sesi
(‘d,) dz,szsi

¢s2)
(*Se)
(®dg)
(‘dg)
¢a)
(°Qy)
(*Qg)
(‘d,)
¢a,)

cdzst
nawwh
cdgst
cdzsl

edzsi
cdzst
cdest ¢a,)
namw_
cdzst
nawm_
Rera
namwr
¢dZsi

°s)
s,

‘s
°s)
°s,)
°s))

¢q,)
¢a,)
¢a)

¢aq,)
¢a,)

¢a,)
¢a)
¢ay
¢aq,)
a,)
¢aq,)

UOIHSUD.I|

(¢lLL’s
(71)327'¢e
(L1IBY"L

(2L)98y
(€1)6€°C

(QL)ys'L
(eL)sL'e

(6)89°1
(TLL L

lyees
(¢1)0Ee's
(¢ryes’e

(L1vs's
(C1)66°6
(7v1)0C’L
(eroLt
(rLyLee
(€l)es's
chye’t
(7WLLe
(v1)eee

sS4

(71)8L°¢
(v1)ey'e
FLLL'e

(vi1)la't
(€1)%9°8

(€1)sL°g
(viigl'ec
(v1)6%7°¢C
(yLLL'e

(71)s5°1
(71)1s"1
(elL)vo's

(€LiLe’L
(ESL'9
(v1)9%°2
(71)8L°¢
(v1)08°2
(71)69°C
(FLBv'¢C
CAVAN
(v1)L9'¢e

°y

(cLecy
(71)89°¢
(tLoL-e

(¢L)eoc
(€1)96"7

(onslL
(eL)see

(6)0€" L
(v1)6¥°2

CAD A
(cL)eec
(2L)oe"L

(LLyot-e
(ELILS™Y
(71)L8°€
(EL)0Y°1
(E1)0€°9

€entL-e

(niLsti
(71)06°C
(71)s0°¢

'

1l
ERAR
121

1zt
Lcl

lal
1zl
1cl
1zl

1l
icl
121

1zl
1zl
kA
1cl
121
12
IRAS
12!
121

1Oy Aoy

°s, ;SZ,81)

¢L98™ L
084871
L1881

S0es°L
£lee°l

08881
SE88L
716871
YLL8L

G8Le"L
STAASN
£eLe’l

716871
2088’
LELB"L
849481
92ge’L
431221
9e88°1L
9698°L
B6LLE"L

(Y)Y

a+ 24
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(‘dg) gdesi
(®Qg) gdgst
(¢q,) (dest
(*Qg) (dzst
(*d,) (dzsi
(?q,) (dzsi

(®dy) dg,szsl
(‘dg) dz,szsi
(°dg) dg,sesi
(*4,) dz,szsi

(¥s,) (dzst
(*sg) d2st
(®dg) gdesi
(*dg) ¢dzsi
(°dg) (d2sl
(°Q,) (dzsi
(®Qg) ¢d2si
(*Qg) (dZs1
(‘dy) (dzsi
(®q,) (dzsi

(*dg) dz,szsi
(*4,) dg,szsi

('Sg) dZsi

(®°dg) 29C,S1
(®dg) ,dz,St
(Cdg) dZ,S1L
(®de) dZ,S1L
(®dg) d2,SL
(dg) .dZ,S1

(*dg) dZ,SL
(‘dg) odz,s1
(*dg) 9Z,S1
(*dg) .dz,S1L

(*dg) dz,SL
(*dg) 9Z,SL
(‘dg) 92,1
(‘dg) ,dZ,SL
(‘dg) dZ,SL
(*dg) dg,stL
(*dg) 92,51
(*dg) dZ,S1
(*dg) dZ,S1
(*dg) dZ,SL

(°dg) dz,SL
(®dg) LdZ,SL

Cdg) zdZ;S1

UOIHSUDI |

(rhere
(71)89°9

(L)8S'E
€20 ) ARVA
(¢1)8L’e
(71)99's

oLyl
(c¢Lsy'y
(¢1)86'9
oniee

(eyis't
(€1)88'6
€10yl
(eL)o8’L
(rLslL't
00
(71)88°'Ss
(cLeet
CADY AN
(CADYA N

(€Lyse’l
(21)96°1

(21)s8'8

sS4

(71)81°¢
(yL)08°¢C
(v1)89°¢C
(7heyr'e
(vLiLie
(71)L9°C

(yLss't
(7L)Ls'1
(71)89°1
(€1)79'8

(elyeel
(el)sL'se
(71)9%°¢
(7L)ygLec
(yLyeez.
(¥1)08°C
(71)69'¢
(71672
(rvhLLe
(71)L8°¢C

(71ys't
(eL)vg's

(el)siLe

°y

(711L9°C
(7Ll L

(LLe°l
(EL)ST'S
(¢lL)ee’s
(7L)gy'e

(ZL)sg'c
(€l)ee™L
(TL)0E°4L
(L1)0L"L

(el)yvL s
(7L)L8™Y
(ch)vid
(EL)LY"L
(yLyeee

00
(7L)eee
(11)95°6
CADIYARH
(clL)eo’L

(€11)25°s
(¢L)yvoy

(eL)el™y

‘y

il
ARAN
121
1zl
Lct
1zt

iRAS
121
IRAN
121

iRAH
12l
12l
R4S
121
121
1zl
1zt
121
ENAN

1zl
121

INAN

39y

Koy

IAYA N
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