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J= 2 J= 3 J= 4 J= 5 J= 6 J= 7 J= 8

even
J= 1 J= 3 J= 4 J= 5 J= 6 J= 7 J= 8

1Go
4 0.000 cm−1   stable

3Fo2 228.849 cm−1

3Ho
4 1279.424 cm−1

3Go
3 1388.941 cm−1

3Ho
5 2208.657 cm−1

5Ho
3 2369.068 cm−1

5Ho
4 2437.629 cm−1

3Fo4 3100.151 cm−1

5Io4 3196.607 cm−1

(3211)o5 3210.583 cm−1

(3312)o4 3312.240 cm−1

5Io5 3764.008 cm−1

3Ho
6 3976.104 cm−1

3Go
5 4199.367 cm−1

5Io6 4455.756 cm−1

5Ho
6 4746.627 cm−1

3H4 4762.718 cm−1

5Io7 5315.803 cm−1

5Ho
7 5802.108 cm−1

(6476)o4 6475.540 cm−1

(6663)o5 6663.226 cm−1

5Io8 6809.128 cm−1

(7696)o6 7696.210 cm−1

3Io7 8587.973 cm−1

3Io6 9333.222 cm−1

808.161 nm  |  1
.350 ea0

717.942 nm  |  1
.810 ea0

701.528 nm  |  1
.649 ea0

684.615 nm  |  
1.118 ea0

692.672 nm  |  3
.694 ea0

646.759 nm  |  
0.387 ea0

689.646 nm  |  1
.087 ea0

637.553 nm  |  
0.551 ea0

639.209 nm  |  
1.342 ea0

670.612 nm  |  
2.231 ea0

630.839 nm  |  
1.495 ea0

621.277 nm  |  
1.539 ea0

645.982 nm  |  2
.221 ea0

655.746 nm  |  3
.297 ea0

607.369 nm  |  
2.050 ea0

604.907 nm  |  
2.571 ea0

600.848 nm  |  
2.914 ea0

625.538 nm  |  
1.289 ea0

594.250 nm  |  
6.107 ea0

603.831 nm  |  
1.155 ea0

602.586 nm  |  
4.533 ea0

630.195 nm  |  
1.847 ea0

601.509 nm  |  
2.835 ea0

600.752 nm  |  
2.578 ea0

589.410 nm  |  
1.557 ea0

594.008 nm  | 
 2.035 ea0

580.604 nm  |  
3.288 ea0

591.175 nm  |  
2.045 ea0

581.453 nm  |  
6.608 ea0

574.806 nm  | 
 1.470 ea

0

572.986 nm  |  
0.547 ea0

567.153 nm  |  
6.373 ea0

569.452 nm  |  
4.327 ea0

614.813 nm  |  
3.117 ea0

557
.084 nm  | 

 1.490 ea
0

577.472 nm  |  
6.112 ea0

544.021 nm  |  
0.991 ea0

556.651 nm  | 
 5.625 ea0

567.933 nm  |  
5.298 ea0

565.671 nm  |  
5.463 ea0

607.032 nm  | 
 1.966 ea0

556.751 nm  | 
 5.076 ea0 569.007 nm  | 

 2.196 ea0

539.914 nm  | 
 4.491 ea0

558.616 nm  | 
 1.712 ea0

559.743 nm  | 
 4.884 ea0

556.019 nm  | 
 1.648 ea

0

555.780 nm  |  
4.978 ea0

508.619 nm  |  
0.963 ea0

569.857 nm  |  
8.934 ea0

540.110 nm  | 
 1.850 ea

0

621.070 nm  |  
5.634 ea0

514.120 nm  |  
1.396 ea0

607.829 nm  |  
2.543 ea0

572.062 nm  | 
 8.924 ea0

523.120 nm  |  
4.043 ea0

556.578 nm  |  
2.753 ea0

532.957 nm  |  
4.840 ea0

536.146 nm  | 
 2.224 ea0

482.389 nm  | 
 2.847 ea0

542.189 nm  | 
 4.689 ea

0

560.283 nm  | 
 9.794 ea

0

529.804 nm  | 
 4.633 ea

0

578.975 nm  | 
 8.426 ea0
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545.075 nm  | 
 6.403 ea

0
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0
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0

522.491 nm  |  6.417 ea0
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 2.120 ea

0
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(16869)4 16869.253 cm−1   τ = 78.6 ns

(17120)5 17120.402 cm−1   τ = 131 ns

(17148)4 17147.538 cm−1   τ = 141 ns

(18195)5 18194.890 cm−1   τ = 89.9 ns

(19015)4 19014.863 cm−1   τ = 65.3 ns

(19062)5 19062.498 cm−1   τ = 77.8 ns

(19661)5 19661.076 cm−1   τ = 47.1 ns

5K5 19791.740 cm−1   τ = 36.4 ns

(19844)5 19843.704 cm−1   τ = 39.5 ns

5K6 20591.937 cm−1   τ = 27.2 ns

(20730)5 20730.135 cm−1   τ = 17.2 ns

5I6 20842.504 cm−1   τ = 21.1 ns

(21100)6 21100.065 cm−1   τ = 34.7 ns

(21161)4 21161.192 cm−1   τ = 13.7 ns

(21325)6 21324.736 cm−1   τ = 23.9 ns

(21581)5 21581.408 cm−1   τ = 21.2 ns

5K7 21654.060 cm−1   τ = 21.4 ns

5I5 21725.348 cm−1   τ = 15.3 ns
(21726)1 21725.865 cm−1   τ = 24.4 ns

(21877)6 21877.490 cm−1   τ = 18 ns

5I7 22063.473 cm−1   τ = 17.5 ns

(22184)5 22184.376 cm−1   τ = 31 ns

5I6 22321.098 cm−1   τ = 23 ns

(22739)7 22739.355 cm−1   τ = 20.2 ns
(22741)5 22740.645 cm−1   τ = 18.6 ns

(22851)6 22851.015 cm−1   τ = 19.3 ns

5K8 22864.055 cm−1   τ = 17 ns

(23155)3 23154.693 cm−1   τ = 12 ns

(23190)6 23190.384 cm−1   τ = 16.4 ns

5I8 23282.722 cm−1   τ = 16.4 ns

(23596)4 23596.416 cm−1   τ = 11.3 ns

(4, 1)o5 23819.871 cm−1   τ = 19.8 ns

(4, 1)o4 23901.786 cm−1   τ = 15 ns

(24009)5 24009.430 cm−1   τ = 14.9 ns

5H7 24148.194 cm−1   τ = 15.4 ns

5I8 24657.245 cm−1   τ = 13.5 ns

(25434)7 25434.458 cm−1   τ = 20.6 ns

(25492)3 25492.072 cm−1   τ = 14.6 ns

(25641)3 25640.598 cm−1   τ = 15.7 ns

3K8 25859.876 cm−1   τ = 19.9 ns

(25991)7 25990.573 cm−1   τ = 13.1 ns

(27092)4 27091.644 cm−1   τ = 11.3 ns

Strongest transitions
Transition λ vac (nm) λ air (nm) ν (THz) |⟨J‖er‖J′⟩| (ea₀) A (s⁻¹) Γ/2π up. (MHz) branch (%) Use
5Io4 – (23155)3 501.0501 500.9103 598.3284 5.191 6.200e+07 13.26 74.4
5Io5 – (23596)4 504.2252 504.0846 594.5606 5.000 4.390e+07 14.08 49.6
5Io6 – (24009)5 511.4128 511.2704 586.2044 4.976 3.410e+07 10.68 50.8
5Io8 – (25991)7 521.3372 521.1920 575.0453 7.111 4.820e+07 12.15 63.1
3H4 – (4, 1)o4 522.4915 522.3460 573.7748 6.417 6.500e+07 10.61 97.5
3H4 – (4, 1)o5 524.7374 524.5913 571.3191 6.206 4.910e+07 8.038 97.2
5Ho

7 – 5H7 545.0754 544.9239 550.0018 6.403 3.420e+07 10.33 52.7
5Io4 – (21161)4 556.6508 556.4962 538.5647 5.625 4.130e+07 11.62 56.6
5Io5 – 5I5 556.7513 556.5968 538.4674 5.076 2.750e+07 10.4 42.1
5Io8 – 5I8 560.2832 560.1277 535.0731 9.794 6.500e+07 11.79 87.8
(3211)o5 – 5I6 567.1532 566.9958 528.5917 6.373 3.470e+07 7.543 73.2
5Io7 – 5K8 569.8573 569.6993 526.0834 8.934 5.140e+07 9.362 87.4
5Ho

7 – 5I8 572.0623 571.9036 524.0556 8.924 5.070e+07 9.705 83.2
3Io7 – 3K8 578.9750 578.8145 517.7986 8.426 4.360e+07 7.998 86.8
5Io6 – 5K7 581.4527 581.2915 515.5922 6.608 3.000e+07 7.437 64.2
5Io5 – 5K6 594.2502 594.0856 504.4886 6.107 2.770e+07 5.851 75.3

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).

Cerium
Ce  (Ce I).   Strongest classified transitions below 2 µm (NIST):  67 levels, 90 lines.
Ce +  ionisation limit   44672.00 cm−1  =  5.53862 eV  (223.854 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)


