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1 3s’3p  3s3p®
Tab. 1 The energy levels of 3s?3p and 3s3p? for Al-like Ti ions
VvV /em™! CV  /em™ 4 Jem™! # b
1 3s23p 2P, 0 0 0 0 0
2 3s%3p Py, 7 531 7 570 7 544 0.172 0.344
3 3s3p? Py 159 023 159 441 160 409 0.864 0.603
4 3s3p? ‘P, 161 848 162 280 163 257 0.863 0.598
5 3s3p? 4Py, 165 890 166 346 167 309 0.848 0.575
6 3s3p? 2Dy 211 861 211 899 212 053 0.090 0.072
7 3s3p? D5, 212 588 212 597 212 608 0.009 0.005
8 3s3p? 281, 265 698 264 688 264 456 0.469 0.087
9 3s3p? Py, 284 446 281 319 281 051 1.207 0.095
10 3s3p? Py, 288 725 285 461 285 220 1.228 0.084
‘a =IVV - 1/ * 1003 =IcV - 1/ *100.
™ e i
3523p2P3 ” 152 O
4 3s23p2P3 . 1.49 x 10 °\; ;Aﬁ (6)
0.98 m e c Aji
(nm) o, o i
J
‘ 4 220261107
! u)j/\;
2 (= 3 037.55 )
2 v Ao,
CV . 2 S a.u..
2 MCHF 4 3 3s*3p—3s3p°
NIST 2 4-5
14 ) 2 4 2
14 0.995~1.007
N . 4
. 3523p2P3/2— 3s3p22P1/2
—-0.035~0.467 nm 2 -0.422~0.607 8.3x10%s™ .
nm. 4 3s*3p’P,,,— 3s3p°’ D),
1.2x10%s™
. J 26% 2 4
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Tab. 2 The wavelengths of Al-like Ti ions

/nm " /am 2 /nm 4 /nm -

3s23p 2P, ,— 3s3p*2P,, 35.547 35.582 35.212 35.597 0.999
3s23p 2Py, 3s3p>2P5 35.985 36.013 35.605 35.911 0.999
3s3p 2P5,,— 3s3p2°P,, 36.530 36.563 36.141 36.580 0.999
3s%3p 2P, ,— 3s3p>%S,, 37.792 37.814 37.699 37.843 1.000
3s23p 2P, 3s3p*%S, 38.905 38.924 38.766 38.956 0.995
3s23p 2P, ,,— 3s3p?2D;, 46.963 47.158 47.272 47.123 0.995
3s%3p 2P, 3s3p*2Ds,, 48.516 48.765 48.839 48.798 0.995
3s3p 2Py — 3s3p>2D;, ) 48.695 48.897 48.962 48.861 0.996
3s23p 2P, ,— 3s3p**P5, 61.622 61.280 61.855 1.005
3s23p 2P, ,— 3s3p**P 62.719 62.360 62.941 1.005
3s23p 2P, ,— 3s3p**P, 62.982 62.580 63.187 1.006
3s%3p 2Py, 3s3p2*P,, 64.637 64.170 64.780 1.007
3s23p 2Py, 3s3p**P, 65.846 65.420 65.972 1.006

E = / 1
3 3s*3p—3s3p”
Tab. 3 Thetransition probabilities of 3s>3p—3s3p? for Al-like Ti ions 7!
5 2 4 14
3s23p 2P, ,— 3s3p**P, 1.3E10 1.4E10 1.4E10 1.4E10 1.4E10 1.8E10 1.3E10
3s23p 2P, — 3s3p>2 P, 2.2E10 2.3E10 2.3E10 2.3E10 2.3E10 2.1E10 2.2E10
3s23p 2P;,,— 3s3p>2 P, 1.2E10 1.2E10 1.2E10 1.2E10 1.2E10 8.3E9 1.2E10
3s23p 2P, ,,— 3s3p>%S, 6.9E9 7.3E9 7.3E9 7.2E9 6.6E9 3.1E9 6.9E9
3s23p 2P;;,— 3s3p>%S, 1 2.6E9 3.2E9 3.2E9 3.2E9 3.3E9 5.6E9 2.7E9
3s23p 2P, ,,— 3s3p*2D;), 1.4E9 1.1E9 1.2E9 1.2E9 1.2E9 9.0E8 1.1E9
3s23p 2P,,,— 3s3p>*Ds ), 1.4E9 1.1E9 1.1E9 1.1E9 1.2E9 9.7E8 1.1E9
3s23p 2P,,,— 3s3p*2D;), 1.2E8 1.0E8 9.9E7 9.9E7 1.1E8 1.6E8 9.5E7
4 3s*3p—3s3p° 1 o 4
25 0.97~1.07 4
0.88~1.66
(6) 3s°3p—3s3p”
5 6 N
(@)
D) Sl
2 (
) 2
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4 3s’3p—3s3p’
Tab. 4 The oscillator strengths of 3s>3p—3s3p? for Al-like Ti ions

5 2 a b
3s23p 2P, ,— 3s3p>2P, ) 2.5E-1 2.5E-1 2.6E-1 3.3E-1 2.7E-1 1.01 1.00
3s23p 2Py ,— 3s3p*2P5, 4.3E-1 4.3E-1 4.3E-1 4.3E-1 4.3E-1 0.88 0.97
3s%3p 2Py, 3s3p?2P, ), 1.2E-1 1.2E-1 1.2E-1 8.7E-2 1.2E-1 0.96 0.98
3s%3p 2P, ,— 3s3p*%S, 1.8E-1 1.5E-1 1.5E-1 6.7E-2 3.6E-2 1.66 1.02
3s23p 2P;,— 3s3p*%S, 5 3.4E-2 3.1E-2 3.5E-2 6.9E-2 3.7E-2 0.93 0.99
3s23p 2P, ,,— 3s3p*%D;,, 7.4E-2 7.3E-2 7.6E-2 3.6E-2 8.1E-2 0.98 1.00
3s23p 2P;,,— 3s3p*2Ds,, 6.1E-2 5.9E-2 5.9E-2 3.4E-2 6.3E-2 1.52 1.07
3s23p 2P;,,— 3s3p*?D5, 3.8E-3 3.4E-3 3.5E-3 3.9E-3 3.9E-3 1.49 1.02

ta 4 fulfuib Falfu-
5 3s’3p—3s3p’ .

Tab. 5 The energy levels transition probabilities and oscillator strengths in magnetic

dipole and electric quadrupole 3s23p—3s3p? transitions for Al-like Ti ions

/Sil
eV
3s3p** P, ,— 3s3p**P, 0.29 5.12E-1 5.12E-1 3.80E-7 3.81E-7
3s3p?*Ps,,— 3s3p**P5,, 0.42 1.08E0 1.95E-5 5.89E-7 1.06E-11
3s3p*2P,,,— 3s3p>2P, 0.43 5.97E-1 1.63E-5 2.08E-7 5.69E-12
3s?3p 2Py, 3s23p 2P, 0.78 3.89E0 4.27%-4 4.07E-7 4.47E-11
383p?2P;,,— 3s3p*2S, 2.16 5.09E0 2.08E-3 7.01E-8 2.87E-11
3s3p*2D;,,— 3s3p**Ps, 4.82 2.79E0 3.95E-2 7.69E-9 1.09E-10
3s3p?2Ds,,— 3s3p**Ps ) 5.32 5.74E0 4.67E-2 1.95E-8 5.28E-12
3s3p228, ,,— 3s3p*2D;,, 5.34 1.91E-1 1.64E1 2.15E-10 1.85E-8
3s3p22D;,,— 3s3p**P, 5.54 2.33E0 2.34F0 4.89E-9 4.89E-9
3s3p?2P, ,— 3s3p>2D; ) 7.08 1.08E1 7.243E0 6.94E-9 4.64E-9
3s3p*2P3,— 3s3p*? D), 7.43 1.23E1 7.40E-1 1.43E-8 8.62E-10
3s3p*2S,,,— 3s3p>* P, 10.59 1.44F2 1.57E-2 4.12E-8 4.50E-12
3s3p*2P, ,— 3s3p>* P, 12.31 4.75E-1 9.91E0 2.09E-9 1.01E-10
3s3p?2P5,,— 3s3p2* Py 12.32 7.22E0 1.61E-2 3.05E-9 6.82E-12

3s3p?2P,,,— 3s3p*4P,, 13.04 3.21E0 1.08E-1 1.21E-9 4.10E-11




533

6

3s?3p—3s3p>
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Tab. 6 The energy levels transition probabilities and oscillator strengths in magnetic

quadrupole 3s>3p—3s3p? transitions for Al-like Ti ions

/eV =
5
3s3p** P, ,— 3s%3p *P5, 15.71 1.14E-1 1.14E-1 1.49E-11
3s3p24Py,,— 3s%3p 2P3, 16.01 2.48E-2 2.46E-2 6.21E-12
3s3p**Ps,,— 3s%3p 2P5 16.43 5.88E-1 5.77E-1 2.10E-10
3s3p** Py, 3s%3p 2P, 16.79 5.89E-1 5.78E-1 1.34E-10
3s3p**Ps,,— 3s%3p 2P, 17.21 3.03E-1 2.96E-1 9.87E-11
3s3p?2D;,— 3s23p 2P5, 21.25 2.57E-1 2.54E-1 3.66E-11
3s3p*2Ds,,— 3s*3p 2P5) 21.33 3.04E0 3.24E0 6.44E-10
383p*2D,,,— 3s%3p 2P, 22.03 1.44E-2 1.14E-2 1.91E-12
3s3p?2Ds,,— 3s%3p 2P, 22.11 1.93E0 1.98E0 3.81E-10
3s3p?28, ,,— 3s%3p *P3, 26.60 2.56E0 2.71E0 1.16E-10
3s3p*?P,,,— 3s?3p 2P, 28.32 2.33E0 2.44E0 9.29E-11
3s3p??Py,,— 3s73p 2Py, 28.76 1.85E0 1.96E0 1.43E-10
3s3p*2P;,— 3s%3p 2Py, 29.54 5.74E-1 6.28E-1 4.22E-11
Dirac—Hartree—Fock .
3s3p  3s3p° 3s’3p  3s3p’
CvV
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The Calculation of Energy Levels and Transition Probabilities
for Aluminum-ike Titanium Ions

13 1 .1 .2 .3
HU Feng SUN Yan MEI Maofei SANG Cuicui YANG Jiamin
(1.School of Mathematic and Physical Science Xuzhou University of Technology Xuzhou 221018 Jiangsu;

2. College of Science Lanzhou University of Technology Lanzhou 730050 Gansu;
3.Research Center of Laser Fusion China Academy of Engineering Physics Mianyang 621900 Sichuan)

Abstract:We present a comprehensive theoretical study of atomic characteristic of Ti X in a broad range of wavelengths energy
levels and transition probabilities. The results calculated by multiconfiguration DiracFock (MCDF) and relativistic configuration inter—
action calculations (RCI) including the Breit interaction are presented. The valence-valence and core-valence correlations are also con—
sidered. The calculated values including core-valence correlation are found to be similar and to compare very well with other theoretical
and experimental values. We believe that our extensive calculated values can guide experimentalists in identifying the fine structure lev—
els in their future work.

Keywords: correlation ; energy level; wavelength; transition probabilities



