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J= 1/2 J= 3/2 J= 5/2 J= 7/2

even
J= 1/2 J= 3/2 J= 5/2

2Po
3/2 0.000 cm−1   stable

2Po
1/2 7602.976 cm−1   τ = 127 ms

2[2]5/2 54633.282 cm−1   τ = 195 ns

2[2]3/2 56092.711 cm−1   τ = 3.6 ns

2[0]1/2 60896.074 cm−1

2[1]3/2 61819.611 cm−1

1315.274 nm

1123.959 nm  |  3.264 ea0
973.441 nm  |  8.777 ea0

1046.945 nm  |  8.841 ea0

965.573 nm  |  6.167 ea0

1907.541 nm  |  1.485 ea0

1024.161 nm  |  5.128 ea0 906.081 nm  |  9.740 ea0

206.229 nm  |  0.467 ea0

911.639 nm  |  6.054 ea0

183.039 nm  |  0.305 ea0

804.591 nm  |  2.498 ea0

187.642 nm  |  0.435 ea0

178.276 nm  |  1.770 ea0

184.445 nm  |  0.416 ea0179.909 nm  |  1
.101 ea0

164.214 nm  |  0
.402 ea0

1032.876 nm  |  2.597 ea0

161.761 nm  |  0
.950 ea0

1000.582 nm  |  4.831 ea0
942.930 nm  |  4.549 ea0

158.261 nm  |  
0.983 ea0

984.545 nm  |  2.640 ea0

915.942 nm  |  2.115 ea0

933.758 nm  |  8.462 ea0

902.485 nm  |  5.663 ea0

910.134 nm  |  5.290 ea0

15
2.

33
6 

nm

890.089 nm  |  4.865 ea0

839.565 nm  |  3.114 ea0

170.207 nm  |  1
.413 ea0

15
2.2

77
 nm

608.409 nm  |  0.490 ea0

822.479 nm  |  1.227 ea0

576.591 nm  |  0.469 ea0

800.580 nm  |  1.441 ea0

150.705 nm  |  
0.346 ea0

164.078 nm  |  0
.424 ea0

149.116 nm

542.854 nm  |  0.225 ea0

148.593 nm  | 
 0.105 ea

0

145.880 nm  |  
1.068 ea0

145.799 nm  |  
1.382 ea0

159.358 nm  |  
0.954 ea0

14
5.7

39
 nm  | 

 0.
41

0 e
a 0

142.550 nm  |  
0.998 ea0

142.137 nm  | 
 0.738 ea0

15
3.

36
5 

nm

145.915 nm  |  
0.674 ea0

130.034 nm  | 
 1.977 ea

0

2[1]1/2 63186.597 cm−1

2[2]o5/2 64906.123 cm−1

2[2]o3/2 64989.830 cm−1

2[3]o5/2 65644.311 cm−1

2[3]o7/2 65669.821 cm−1

2[1]o1/2 65856.796 cm−1

2[1]3/2 66354.928 cm−1

2[1]o3/2 67061.964 cm−1   τ = 35.5 ns

2[1]1/2 67298.164 cm−1

2[2]3/2 68549.582 cm−1

2[2]5/2 68587.692 cm−1

2[0]1/2 68615.576 cm−1

2[2]5/2 70151.042 cm−1

2[2]3/2 70354.673 cm−1

2[0]o1/2 71501.316 cm−1

2[1]o1/2 71813.798 cm−1

2[1]o3/2 71976.592 cm−1

2[2]o5/2 72529.020 cm−1   τ = 42 ns

2[2]o3/2 72807.001 cm−1

2[1]o3/2 73054.438 cm−1   τ = 50 ns

2[1]o1/2 73387.014 cm−1

2[1]3/2 76136.249 cm−1

2[2]5/2 76903.093 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
2Po

3/2 – 2[1]o3/2 149.1158 – 2010.4670(3) – – 4.483 – TALIF detection of ground-state I: 2 x 298.2 nm, fluoresc…
2Po

3/2 – 2[3]o7/2 152.2770 – 1968.7316(3) – – – – TALIF of ground-state I near 2 x 304.5 nm, fluorescence o…
2Po

3/2 – 2[3]o5/2 152.3361 – 1967.9669 – – – – classic TP-LIF /
2Po

1/2 – 2[2]o3/2 153.3648 – 1954.7675 – – – – TP-LIF detection of spin-orbit excited I*
2Po

3/2 – 2[2]3/2 178.2763 – 1681.6172 1.770 2.800e+08 44.21 100 178.28 nm resonance line
2Po

3/2 – 2[2]5/2 183.0386 – 1637.8646 0.305 5.140e+06 0.8162 100 183.04 nm resonance line
2[2]5/2 – 2[1]o3/2 804.5905 804.3693 372.6025 2.498 6.070e+06 4.483 21.6 804 nm fluorescence line used to detect I atoms after two…
2[2]5/2 – 2[3]o7/2 906.0811 905.8325 330.8671 9.740 3.230e+07 – – 905 nm fluorescence line: the only decay channel of 6p 2[…
2[2]3/2 – 2[1]o3/2 911.6391 911.3890 328.8499 6.054 2.450e+07 4.483 87 911 nm fluorescence channel of the TALIF upper level 6p 2…
2Po

3/2 – 2Po
1/2 1315.2744 1314.9147 227.931501(15) – 8.000e+00 1.253e-06 100 1315 nm iodine-laser line

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).

127I hyperfine structure  (I = 5/2)
Level A (MHz) B (MHz) Shift of each F level from the centre of gravity (MHz)
2Po

3/2 827.265(3) 1146.356(10) F=1: -3540.69   F=2: -2803.25   F=3: -837.31   F=4: +3388.83
2Po

1/2 6587(4) – F=2: -11527.25   F=3: +8233.75
2[2]5/2 1417.100 -1065.500 F=0: -13145.48   F=1: -11472.66   F=2: -8222.91   F=3: -3588.03   F=4: +2144.30   F=5: +8590.50
2[3]o7/2 586.700 -1104.400 F=1: -7192.02   F=2: -5703.07   F=3: -3587.99   F=4: -988.75   F=5: +1905.30   F=6: +4857.52

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

Iodine
I  (I I).   Strongest classified transitions below 2 µm (NIST):  29 levels, 50 lines.
I +  ionisation limit   84294.90 cm−1  =  10.45124 eV  (118.631 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)


