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J= 5/2 J= 7/2 J= 9/2 J= 11/2 J= 13/2 J= 15/2

odd
J= 5/2 J= 7/2 J= 9/2 J= 11/2 J= 13/2

4K11/2 0.000 cm−1   stable

4I9/2 825.415 cm−1

4G5/2 1618.325 cm−1

4Io9/2 2659.405 cm−1

4H7/2 2966.530 cm−1

2H9/2 3323.860 cm−1

4K13/2 3711.625 cm−1

(4121)11/2 4121.450 cm−1

(4576)11/2 4576.005 cm−1

4G7/2 4713.870 cm−1

4H7/2 5149.465 cm−1

4G5/2 6708.560 cm−1

6L11/2 7000.290 cm−1

4I13/2 7383.295 cm−1

4K15/2 7512.695 cm−1

(8082)5/2 8081.965 cm−1

6I7/2 8168.225 cm−1

6L13/2 8506.455 cm−1

4H11/2 9380.640 cm−1
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4, 1/2o
9/2 11444.705 cm−1

4, 1/2o
7/2 12118.750 cm−1

(12911)o7/2 12911.260 cm−1

4Io9/2 13018.610 cm−1

6Lo11/2 14393.410 cm−1

(14519)o5/2 14519.355 cm−1

(14683)o5/2 14683.005 cm−1

(14877)o9/2 14876.545 cm−1

6Lo13/2 15671.520 cm−1

6Ko
9/2 15722.380 cm−1

(16082)o13/2 16082.190 cm−1

4Io11/2 16147.025 cm−1

6Io7/2 16309.985 cm−1

(16464)o9/2 16463.970 cm−1

(16666)o7/2 16665.690 cm−1

(16704)o9/2 16703.645 cm−1

(16820)o11/2 16819.670 cm−1

(16984)o9/2 16983.560 cm−1

6Ko
11/2 17156.785 cm−1

(17652)o11/2 17651.740 cm−1

(17684)o7/2 17684.035 cm−1

(18418)o9/2 18418.070 cm−1

(18493)o7/2 18492.670 cm−1

(18662)o9/2 18661.700 cm−1

(18793)o7/2 18792.625 cm−1

(18945)o9/2 18945.015 cm−1

(19546)o11/2 19546.410 cm−1

(19887)o9/2 19887.155 cm−1

(20350)o11/2 20350.050 cm−1

(20606)o13/2 20606.365 cm−1

(20740)o13/2 20739.610 cm−1

(21389)o11/2 21389.480 cm−1

(21601)o13/2 21600.685 cm−1

(22536)o13/2 22535.860 cm−1

(23509)o9/2 23508.510 cm−1

(25104)o11/2 25104.455 cm−1

(25107)o13/2 25106.985 cm−1

(25810)o11/2 25810.085 cm−1

(26252)o11/2 26251.610 cm−1

(26640)o9/2 26640.185 cm−1

(26999)o9/2 26999.325 cm−1

(27989)o9/2 27988.940 cm−1

(28316)o9/2 28316.365 cm−1

(30658)11/2 30658.230 cm−1

(32234)o11/2 32234.420 cm−1

Protactinium
Pa  (Pa I).   Classified transitions below 2 µm (levels and lines from the literature):  64 levels, 64 lines.
Pa +  ionisation limit   47500.00 cm−1  =  5.88925 eV  (210.526 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 (from the cited literature; NIST lists no excited levels) and measured lifetime (where one exists). 300 400 500 600 700 800 1000 1200 1500 2000

Arrow colour  =  vacuum wavelength (nm)


