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Oscillator strength catalogues for iron
and titanium lines

ABSTRACT

In order to obtain data on chemical
composition and physical conditions in the
atmospheres of stars on the basis of spectral

analysis, it is necessary to know atomic
constants, and transition probabilities in
particular. At the Crimean Observatory we have

been collecting and reducing the data
available in the literature concerning
oscillator strengths for lines of the iron
group elements (neutral and first stages of
ionization).

DATA REDUCTION

While analysing the published data on the gf-
values of these elements, we first considered
the problem of the absolute scale of the gf-
values and then the effects of systematic
errors on the published oscillator strengths.
The best accuracy in the determination of the
absolute gf-value scale is provided by measu-
rements of the lifetimes of the atoms in
excited states. If such measurements are
rather numerous for neutral iron, for other
elements and ions of the iron group they are
rather scarce, and the determination of the
zero-point of the oscillator strengths system
is less accurate.

The errors connected with the interpre-
tation of the measured values in terms of
observed quantities like the intensities of
emission lines, equivalent widths of absorp-
tion lines, distances between hooks in
experiments on anomalous dispersion, etc, we
take to be systematic. The main goal of our
reductions is to reveal the following errors:
1. Errors in the zero-point of the gf-value
system.

Errors due to the wavelength range.
Errors in the line intensities.
Self-absorption effects.

. Temperature errors.
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At present the problem of comparison of
oscillator strengths is simplified due to the
existence of the precise measurements obtai-
ned by Blackwell and his group in Oxford. The
high accuracy of the oxford data is confirmed
by the measurements of other authors and by
theoretical computations. Unfortunately, these
measurements have been carried out only for a
limited number of the numerous lines which
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have been observed in the spectra of stars. In
our analysis we adopt the Oxford system as the
basic one (for those elements where data are
available) assuming it is free from systematic
errors.

Reducing all published measurements to
the Oxford system (for the lines of ionized
iron we use a system of theoretical gf-values
due to Kurucz), we assign a priority to the
various contributing authors. While collecting
the catalogue of oscillator strengths, we
adopted the mean value from the group of
references with highest priority as recom-
mended gf-value, assuming that such a treat-
ment will not affect the accuracy of good
measurements.

A description of the oscillator strengths
catalogues which have been prepared for iron
and titanium lines is given in Table I.

Table I
Elem. N of Wavelength Range Num. Notes
lines range, A of Ex» ref.
1.Fel 3420 2084-9889 0-5.1 20 a
2.Fell 798 2029-7711 0-8.6 11 b
3.TiI 795 2272-8778 0-4.3 17 e
4.TiIl 419 2440-5416 0-4.3 10 d
Notes
a. Boyarchuk, A.A. and Savanov, I.S., 1985
Bull. Crim. Astrophys. Obs. 70, 57.
b. Boyarchuk, A.A. and Savanov, I.S., 1986
Bull. Crim. Astrophys. Obs. 74, 49.
c. Vaculenko D.A. and Savanov, I.S., 1990

Bull. Crim. Astrophys. Obs. 82 (in press)
d. Savanov I.S., 1990 (in press)
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Table II: A portion of the Ti I catalogue
(Ref. 3). The three quantities given are

Wavelength (A),
Recommended gf-value.
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-0.62
-0.56
~0.03
-0.49
-0.16
-1.68
=0.97
-2 <00
~0.73
-2.30
-2.45
-0.64
=027
-0 79
~-Q.42
e 1P
-1.76
=039
-1.89
2 96
-~ .52
~-0.47
-0.35
=3sll
-2.05
-1.94
=328
0.49
-0.14
3«13
-2.63
=2 79
221
=1« Q9
-3.18
-0.83
-2.90
~-0.90
-3.84
Qs 26
-3.01
-0« 93



5436.703
5438.310
5446.593
5446.593
5448.882
5449.155
5453.646
S5460.502
5471.198
S5472.696
5473.517
5474 .228
5474 .449
95477 .695
5481.426
S5481.862
5488.210
5490.151
5490.840
5497.92

5503.897
5511.795
5512.52%9
5514.350
5514.536
5530.49

5562.74

5565.476
5600.05

S9644.137
5648.570
S5662.154
5662.891
S5673.42

5675.413
5679.908
5689.465
5702.666
5708.199
S5711.852
5713.895
5715.123
5716.450
5720.445
5739.464
5739.975
5741.192
5752.89

5756.45

5762.295
5766.330

51
108

259
259
107
108

106
107
259
108
259
265
265
106
265
107

51
287
108
106
106
106

229

240
269
249
269

249
269
249
249
249
249
249
ees
249
249
2es8
228
280
214
2e8
309
309

-2.65
-2.23
-3.32
-0.83
-1.00
-2.07
-1.78
-2.89
-1.35
-1.78
-0.83
G N B
-0.98
-0.21
-0.2¢4
-l.12
-0.45
-0.93
-3.42
-2.93
-0.14
-1.69
-0.46
-0.39
-0.32
-0.09
“~2 .93
=0.42
-3.43
0.06
-0.39
-0.11
-0.39
-0.47
-0.20
-0.90
-0.47
-0.65
-0.98
-0.04
-0.94
-0.49
-0.75
-1.09
-0.18
-0.33
-1.16
-1.35
-1.39

0.25
0.26

5774.037
5780.778
5785.67

5785.979
5804.265
5812.827
5823.679
5832.470
5866.453
5903.317
5818.548
5922.11e
5937.806
5941.755
9953. 162
5965.828
5978.543
5999.003
5999 .668
6013.42

6017.00

6064 .631
6085.228
6091.175
6092.814
6098.655
6121.008
6126.217
6138.38

b146.225
6149.743
61B6.14

6215.2182
6220.460
6221.41

6258.103
6258.706
6261.101
6303.754
6312.240
6318.027
6336.104
6358.66

6366.354
6395.47

6419.15

6497.689
6499.92

6508.135
6546.276
6554.226

Oscillator strengths catalogues; Fe and Ti

309
2l4
309
309
309
309
239
309
7e
71
71
72
72
7e
154
154
154
198

69
69
238
153
304
153
69
197
133
197
197
293
293
293
104
104
104
104
104
103
103

103

196
102
102
102
102

170

0.40
-1.08

0.31

0.28

0.17
-0.33
-0.96
-0.23
-0.84
“1.96
-1.54
=1.47
-1.94
-1.46
-0 . 33
-0.41
-0.50
0.08
~-0.68
=3 18
-3.73
-1.68B
=1 .39
-0.42
-1.38
-0.13
=1 .33
~1 %39
—=1.37
-1.38

1.29
-0.96
~0.24
-0.23
-0.4%9
-0.36
_.o_")'7
-0.48
=197
o )
-1.89
-1:73
-2.57
~1.97
-2.73
-1 + S0
-1.94
-4.19
-1.89
-1.25
-1.2e2

6556.066
6575.18
65%9.112
6650.38
6657.03
6666.548
6677.25
6716.679
6743.124
6745.56
6861.47
6873.92
6913.19
6933.15
6943.70
6996.63
7004 .60
7008.35
7010.94
7035.86
7038.80
7050.65
7069.11
7084 .25
7138.91
7188.55
7189.89
7209.44
7216.20
7244 .86
7251.74
7266.29
7271.41
7299.67
7315.56
7318.39
7344 .72
7352.16
7357.74
7364 .11
7423.17
7440.60
7474 .94
7489 .61
7696.12
7580.55
7614.50
7654 .44
7938.53
7949.17
7961.58

102
286
49

101
274
273

48
a2e6

256
2s6
256
256
307
256
256
307
99
99
99
28s
99
58
99
99
143
97
97

212
97

272

97
97
97
ees
142
2es
ees
211
211
211
151
125
308

-1.07
~0.11
-2.05
-2.90
-2.56
-1.86
-0.86
-0.66
-1.59
-1.01
-0.69
=1 +18
-0.96
-0.48
-0.43
~-0.94
-1.18
-l.2e
-l1.e22
-0.435
-0.63
=1.21
-0.12
=3.32
-1.61
-1.87
—0. 22
=0 ,57
~1.289
-0.97
-0.82
-1.67
-2.34
-2.01
-1.3%9
-1.00
-1.04
~-1.86
=l sl
-1.21
=279
-1.04
2«12
-1.04
-1.24
-1.53
=1 .89
-1.16
-2.48
-1.35
=0.17



7978.88
7978.88
7996.53
8024 .84
B0bL6.05
8068.24
8100.1

8306.31
8307.41
8311.76
8312.85
8334.37
8353.15
8364.24

|.S. Savanov

151
308
308
151
151
151

as

33
33
33

~-1.17
-0.77
-0.10
-1.17
-2.60
-1.17
-2.59
-0.54%
-2.86
-0.82
-0.88
-3.20
-3.13
-2.16

8377.90
8382.54
8382.82
8396.93
B8412.36
8416.97
8424.41
8426.50
8434.98
8435.68
8438.93
8450.89
8457.10
B467.15

33
33
33
33
33
2a4
182
33
33
33
224
224
141
182

171

=203
-2.04
-2.38
—p .2
-1.94
-1.61
-1.88
-1.25
-1.14
-1.02
~—1=19
=1« 21
-2.55
-1.77

B8468.46
8496.03
8518.05

- B8518.37

8539.36
8548.07
8569.72
8598.18
8675.38
B8682.99
8692.34
8734.70
8766.64
B778.66

150
209
182
150
209
150
209
236
68
68
68
&8
68
140

-1.51
-1.80
-1.80
-1.64
-1.90
-1.65
~-2.18
-2.17
-2.10
-2.51
-2.87
-3.04
-2.93
~2: D3



