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6S 4Po 6Po 6Do 6D 6Fo 4Fo 8Po

4d55s2 6S5/2 0.000 cm−1   stable

4d65s 6D9/2 2572.890 cm−1

4d65s 6D7/2 3250.910 cm−1

4d65s 6D5/2 3700.540 cm−1

4d65s 6D3/2 4002.570 cm−1

4d65s 6D1/2 4178.750 cm−1
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4d55s5p 8Po
5/2 16428.710 cm−1   τ = 10.3 µs*

4d55s5p 8Po
7/2 16874.510 cm−1   τ = 5.32 µs*

4d55s5p 6Po
7/2 23265.320 cm−1   τ = 25.5 ns*

4d55s5p 6Po
5/2 23455.210 cm−1   τ = 27 ns*

4d55s5p 6Po
3/2 23588.400 cm−1   τ = 28 ns*

4d65p 6Do
9/2 27369.790 cm−1   τ = 11.1 ns*

4d65p 6Do
7/2 27660.100 cm−1   τ = 11.2 ns*

4d65p 6Do
5/2 27940.730 cm−1   τ = 11.6 ns*

4d65p 6Do
3/2 28151.280 cm−1   τ = 11.9 ns*

4d65p 6Do
1/2 28296.670 cm−1   τ = 12 ns*

4d65p 6Fo11/2 30067.290 cm−1   τ = 8.55 ns*

4d65p 6Fo9/2 30133.260 cm−1   τ = 10.2 ns*

4d65p 6Fo7/2 30382.060 cm−1   τ = 10 ns*

4d65p 6Fo5/2 30528.860 cm−1   τ = 10.1 ns*

4d65p 6Fo3/2 30630.620 cm−1   τ = 10.1 ns*

4d65p 6Fo1/2 30689.120 cm−1   τ = 10.1 ns*

4d65p 4Fo9/2 31114.080 cm−1   τ = 12.8 ns*

4d55s5p 6Po
5/2 31406.740 cm−1   τ = 7.3 ns*

4d65p 6Po
7/2 31414.050 cm−1   τ = 4.48 ns*

4d55s5p 6Po
3/2 31503.930 cm−1   τ = 5.95 ns*

4d65p 4Fo7/2 31605.000 cm−1   τ = 13.8 ns*

4d65p 4Po
5/2 31927.010 cm−1   τ = 11.4 ns*

4d65p 4Fo5/2 32014.810 cm−1   τ = 14.7 ns*

4d65p 4Fo3/2 32253.650 cm−1   τ = 15.6 ns*

4d65p 4Po
3/2 32258.060 cm−1   τ = 21.4 ns*

4d55s5p 4Po
5/2 34515.880 cm−1   τ = 6.67 ns*

4d65p 6Po
5/2 38216.750 cm−1   τ = 2.11 ns*

4d55s5p 6Po
7/2 38240.730 cm−1   τ = 2.03 ns*

4d55s5p 6Do
3/2 38319.600 cm−1   τ = 2.02 ns*

4d55s5p 6Do
9/2 39185.010 cm−1   τ = 5.32 ns*

4d55s5p 6Fo11/2 39236.520 cm−1   τ = 4.18 ns*

Key transitions
Transition λ vac (nm) λ air (nm) ν (THz) |⟨J‖er‖J′⟩| (ea₀) A (s⁻¹) Γ/2π up. (MHz) branch (%) Use
4d55s2 6S5/2 – 4d55s5p 6Po

3/2 423.9372 423.8178 707.1624 2.391 3.800e+07 5.682 100 first step of the three-step Ti:sapphire resonance-ioniza…
4d55s2 6S5/2 – 4d55s5p 6Po

5/2 426.3445 426.2245 703.1695 3.030 4.000e+07 5.889 100 first step of the three-step Ti:sapphire resonance-ioniza…
4d55s2 6S5/2 – 4d55s5p 6Po

7/2 429.8243 429.7034 697.4768 3.629 4.200e+07 6.239 100 first step of the three-step Ti:sapphire resonance-ioniza…
λ, ν from NIST level energies unless a measured frequency for this isotope is available.  A: measured value or NIST.
Γ/2π: natural linewidth of the upper level, 1/(2πτ).

99Tc hyperfine structure  (I = 9/2)
Level A (MHz) B (MHz) Shift of each F level from the centre of gravity (MHz)
4d55s2 6S5/2 -107.34(8) 0.3(20) F=2: +1476.06   F=3: +1153.95   F=4: +724.51   F=5: +187.76   F=6: -456.26   F=7: -1207.50
4d55s5p 6Po

7/2 799.99(26) -44(4) F=1: -15419.93   F=2: -13813.68   F=3: -11405.61   F=4: -8197.28   F=5: -4190.80   F=6: +611.23   F=7: +6205.67   F=8: +12588.87
4d55s5p 6Po

5/2 894.08(28) 57(4) F=2: -12267.29   F=3: -9602.27   F=4: -6042.22   F=5: -1581.38   F=6: +3787.40   F=7: +10072.75
4d55s5p 6Po

3/2 1183.27(27) -13(3) F=3: -9767.75   F=4: -5026.27   F=5: +892.70   F=6: +7983.92
Measured A, B constants; sources in the data file.

Isotope shifts
Transition λ vac (nm) Isotopes Shift (MHz)
4d55s2 6S5/2 – 4d55s5p 6Po

3/2 423.937 97-99 308(14)
4d55s2 6S5/2 – 4d55s5p 6Po

3/2 423.937 98-99 324(14)
4d55s2 6S5/2 – 4d55s5p 6Po

5/2 426.344 97-99 313(14)
4d55s2 6S5/2 – 4d55s5p 6Po

5/2 426.344 98-99 327(14)
4d55s2 6S5/2 – 4d55s5p 6Po

7/2 429.824 97-99 347(14)
4d55s2 6S5/2 – 4d55s5p 6Po

7/2 429.824 98-99 369(14)
Shift = ν(first isotope) − ν(second isotope).

Technetium
Tc  (Tc I).   Strongest classified transitions below 2 µm (NIST):  37 levels, 70 lines.
Tc +  ionisation limit   57421.68 cm−1  =  7.11938 eV  (174.150 nm)

Arrow label:  vacuum wavelength  |  reduced dipole matrix element  |⟨J ‖er ‖ J 0⟩|  in ea0
Matrix elements are measured or NIST values;   *  = high-accuracy theory,   ≈  = model or semi-empirical calculation.
Arrow width grows with the Einstein coefficient A.   Dotted: forbidden (clock, M1, E2).   Dashed: Rydberg excitation, n = 70.
Level caption:  energy (NIST, or a measurement of the last 20 years where one exists) and measured lifetime (where one exists). 300 400 500 600 700 800 1000 1200 1500 2000

Arrow colour  =  vacuum wavelength (nm)


