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J= 0 J= 1 J= 2 J= 3 J= 4 J= 5

odd
J= 0 J= 1 J= 2 J= 3 J= 4

1S0 0.000 cm−1   stable

2[5/2]3 6564.148 cm−1

2[5/2]2 7755.025 cm−1

2[3/2]1 10093.992 cm−1

2[3/2]2 11721.809 cm−1

3F4 25101.235 cm−1

2[7/2]o3 35451.443 cm−1   τ = 8.2 ns

2[7/2]o4 35927.948 cm−1   τ = 7.4 ns

2[5/2]o3 37393.762 cm−1   τ = 7.2 ns

2[5/2]o2 38811.896 cm−1   τ = 8 ns

447.484 nm  |  0.282* ea0

421.414 nm  |  1.060* ea0

417.101 nm  |  0.179* ea0

813.502 nm  |  ≈0.759 ea0

380.026 nm  |  0.793* ea0

408.850 nm  |  0.461 ea0

363.572 nm  |  3.673* ea0

361.058 nm  |  3.652 ea0

395.974 nm  |  0.970* ea0

383.337 nm  |  0.800 ea0

677.639 nm  |  ≈
0.342 ea0

346.173 nm  |  2.074 ea0

389.530 nm  |  1.345 ea0

776.611 nm  |  ≈6.307 ea0

371.996 nm  |  0.741* ea0

351.795 nm  |  2
.679 ea0

340.555 nm  |  4.869 ea0342.220 nm  |  3
.483* ea0

567.164 nm  |  ≈6.716 ea0

369.139 nm  |  1
.803* ea0

737.013 nm  |  ≈4.920 ea0

357.217 nm  |  1
.636 ea0

511.843 nm  |  ≈6.506 ea0

337.396 nm  |  1.747 ea0

328.820 nm  |  0
.603* ea0

529.710 nm  |  ≈8.645 ea0

355.410 nm  |  4
.237* ea0

348.215 nm  |  3
.290* ea0

324.363 nm  |  3
.547 ea0

276.391 nm  |  0
.568 ea0

349.077 nm  |  1
.620 ea0

321.990 nm  |  0
.230* ea0

516.528 nm  |  ≈7.565 ea0

344.238 nm  |  2
.877 ea0

330.308 nm  |  2
.175 ea0

311.494 nm  |  1
.224* ea0

343.441 nm  |  
2.565 ea0

325.972 nm  |  1
.685 ea0

306.619 nm  |  
0.843 ea0

300.353 nm  |  0
.594* ea0

325.257 nm  |  
1.520 ea0

302.879 nm  |  
0.959 ea0

292.335 nm  |  
0.400 ea0

247.716 nm  |  1
.092 ea0

301.065 nm  |  
≈0.373 ea0

244.865 nm  |  
1.164 ea0

2[3/2]o2 34068.977 cm−1   τ = 8.9 ns

2[3/2]o1 36180.677 cm−1   τ = 7.6 ns

2[5/2]o2 36975.973 cm−1   τ = 8.2 ns

2[1/2]o0 38088.192 cm−1   τ = 8.4 ns

2[5/2]o3 39858.361 cm−1   τ = 7.8 ns

2[3/2]o1 40368.796 cm−1   τ = 5 ns

2[3/2]o2 40771.510 cm−1   τ = 7.2 ns

2[1/2]o1 40838.874 cm−1   τ = 4.8 ns

2[5/2]3 48804.413 cm−1

2[5/2]2 49019.733 cm−1

2[9/2]5 54806.202 cm−1

2[9/2]4 54811.482 cm−1

2[7/2]4 55025.335 cm−1

3Fo4 58316.645 cm−1

2[7/2]3 58349.125 cm−1

Key transitions
Transition λ vac (nm) λ air (nm) ν (THz) |⟨J‖er‖J′⟩| (ea₀) A (s⁻¹) Γ/2π up. (MHz) branch (%) Use
1S0 – 2[1/2]o1 244.8647 244.7906 1224.3186 1.164 6.233e+07 33.16 28.6 ground-state resonance line 244.9 nm
1S0 – 2[3/2]o1 247.7161 247.6413 1210.2261 1.092 5.300e+07 31.83 26.5 ground-state resonance line 247.7 nm
1S0 – 2[3/2]o1 276.3906 276.3090 1084.6694 0.568 1.033e+07 20.94 7.9 ground-state resonance
2[5/2]3 – 2[7/2]o4 340.5554 340.4577 880.3046 4.869 1.351e+08 21.51 100 closed J=3 -> J=4 cycling transition from the metastable…
2[3/2]1 – 2[1/2]o0 357.2169 357.1149 839.2450 1.636 1.190e+08 18.95 100 357.2 nm line used for collinear laser spectroscopy tests
2[5/2]2 – 2[7/2]o3 361.0575 360.9546 830.3177 3.652 8.200e+07 19.41 67.2 361.1 nm
2[5/2]3 – 2[3/2]o2 363.5725 363.4689 824.5740 3.673* 1.137e+08 17.88 100 363.5 nm line from metastable 3D3: main line for collinea…
2[3/2]2 – 2[5/2]o2 369.1387 369.0337 812.1404 1.803* 2.618e+07 19.89 20.9 369.1 nm line used for collinear laser spectroscopy tests

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).

105Pd hyperfine structure  (I = 5/2)
Level A (MHz) B (MHz) Shift of each F level from the centre of gravity (MHz)
2[5/2]3 -391.1790(10) -652.906(15) F=1/2: +3520.05   F=3/2: +3109.56   F=5/2: +2360.13   F=7/2: +1173.82   F=9/2: -586.49   F=11/2: -3097.07
2[5/2]2 66.3590(10) -398.192(10) F=1/2: -743.25   F=3/2: -464.52   F=5/2: -99.53   F=7/2: +202.41   F=9/2: +232.25
2[3/2]o2 -83.5(3) -304(3) F=1/2: +371.63   F=3/2: +383.23   F=5/2: +326.52   F=7/2: +87.49   F=9/2: -493.52
2[7/2]o3 -115.3(3) -497(4) F=1/2: +854.80   F=3/2: +816.04   F=5/2: +701.74   F=7/2: +437.35   F=9/2: -81.50   F=11/2: -989.00
2[7/2]o4 -79.7(3) -469.9(18) F=3/2: +765.50   F=5/2: +704.70   F=7/2: +566.72   F=9/2: +298.69   F=11/2: -167.35   F=13/2: -914.48
2[3/2]o1 -126.2(6) 6.0(20) F=3/2: +445.90   F=5/2: +121.40   F=7/2: -314.00

Measured A, B constants; sources in the data file.

Isotope shifts
Transition λ vac (nm) Isotopes Shift (MHz)
1S0 – 2[3/2]o1 276.391 105-108 77(3)
2[5/2]3 – 2[7/2]o4 340.555 104-106 468.6(27)
2[5/2]3 – 2[7/2]o4 340.555 105-106 347(3)
2[5/2]3 – 2[7/2]o4 340.555 108-106 -505(4)
2[5/2]3 – 2[7/2]o4 340.555 110-106 -947(5)
2[5/2]3 – 2[7/2]o4 340.555 102-106 938(18)
2[3/2]1 – 2[1/2]o0 357.217 102-108 1446(4)
2[3/2]1 – 2[1/2]o0 357.217 104-108 958(3)
2[3/2]1 – 2[1/2]o0 357.217 105-108 842.0(20)
2[3/2]1 – 2[1/2]o0 357.217 106-108 490.0(20)
2[3/2]1 – 2[1/2]o0 357.217 110-108 -443(5)
2[5/2]2 – 2[7/2]o3 361.058 102-108 1413.6(14)
2[5/2]2 – 2[7/2]o3 361.058 104-108 948.4(11)
2[5/2]2 – 2[7/2]o3 361.058 105-108 844.7(9)
2[5/2]2 – 2[7/2]o3 361.058 106-108 486.2(11)
2[5/2]2 – 2[7/2]o3 361.058 110-108 -429.4(15)
2[5/2]3 – 2[3/2]o2 363.572 104-106 467.1(14)
2[5/2]3 – 2[3/2]o2 363.572 105-106 348.4(16)
2[5/2]3 – 2[3/2]o2 363.572 108-106 -497.2(15)
2[5/2]3 – 2[3/2]o2 363.572 110-106 -939.2(27)
2[3/2]2 – 2[5/2]o2 369.139 102-108 1337(4)
2[3/2]2 – 2[5/2]o2 369.139 104-108 889(4)

Shift = ν(first isotope) − ν(second isotope).

Palladium
Pd  (Pd I).   Strongest classified transitions below 2 µm (NIST):  25 levels, 46 lines.
Pd +  ionisation limit   67241.14 cm−1  =  8.33684 eV  (148.718 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)


