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5D0 0.000 cm−1   stable

5D1 1670.290 cm−1

7S3 2951.290 cm−1

5D2 3325.530 cm−1

5D3 4830.000 cm−1
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5Fo1 25983.600 cm−1   τ = 860 ns

7Do
3 26189.200 cm−1   τ = 161 ns

7Po
2 26229.770 cm−1   τ = 76.1 ns

7Po
3 27488.110 cm−1   τ = 85.6 ns

7Po
4 27889.680 cm−1   τ = 60 ns

5Po
1 28198.900 cm−1   τ = 132 ns

7Do
4 28797.240 cm−1   τ = 185 ns

5Po
2 29393.400 cm−1   τ = 71.4 ns

5Po
3 30586.640 cm−1   τ = 50.2 ns

(31323)o1 31323.480 cm−1   τ = 158 ns

(33141)o2 33141.380 cm−1   τ = 115 ns

(34486)o2 34485.860 cm−1   τ = 65.9 ns

(34719)o1 34719.330 cm−1   τ = 22.5 ns

(35117)o4 35116.780 cm−1   τ = 83.9 ns

(35732)o2 35731.960 cm−1   τ = 25.7 ns

(36082)o4 36082.300 cm−1   τ = 57.9 ns

(36190)o1 36190.490 cm−1

(36874)o3 36874.360 cm−1

(36904)o2 36904.160 cm−1

(37146)o4 37146.360 cm−1   τ = 89 ns

(37309)o5 37309.160 cm−1   τ = 42.4 ns

(37466)o2 37466.300 cm−1

(38001)o4 38001.120 cm−1   τ = 111 ns

(38259)o4 38259.400 cm−1

(39030)o2 39030.250 cm−1

(39183)o1 39183.200 cm−1

(39361)o5 39361.010 cm−1   τ = 81.7 ns

(39637)o1 39636.620 cm−1

(39646)o3 39646.410 cm−1

(39720)o4 39719.960 cm−1

(40012)o2 40011.500 cm−1

(40234)o4 40233.970 cm−1

(40411)o1 40411.120 cm−1

(40583)o4 40583.070 cm−1

(40666)o3 40665.850 cm−1

(40771)o1 40770.780 cm−1

(40868)o2 40868.400 cm−1

(41127)o0 41127.380 cm−1

(41499)o3 41499.430 cm−1

(41583)o2 41583.200 cm−1

(41694)o3 41694.340 cm−1

(41734)o2 41734.130 cm−1

(41979)o2 41978.620 cm−1

(42252)o3 42251.510 cm−1

(42573)o1 42573.490 cm−1

(42601)o3 42601.190 cm−1

(43034)o5 43034.100 cm−1

(43217)o1 43217.330 cm−1

(43228)o2 43227.660 cm−1

(43251)o4 43251.000 cm−1

(43851)o3 43850.840 cm−1

(43893)o1 43892.620 cm−1

(43975)o2 43975.220 cm−1

(44021)o3 44021.000 cm−1

(44447)o3 44447.020 cm−1

(45263)o4 45262.550 cm−1

(45551)o3 45551.320 cm−1

(45869)o4 45869.100 cm−1

(45902)o2 45902.480 cm−1

(46068)o3 46068.020 cm−1

(46506)o5 46506.370 cm−1

(46625)o4 46625.050 cm−1

(46932)o4 46931.840 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
5D0 – 5Fo1 384.8581 384.7490 778.9687 0.265 8.333e+05 0.1851 72.4 precision laser spectroscopy: isotope shifts and 183W hyp…
7S3 – 7Po

4 400.9882 400.8749 747.6341 2.163 1.633e+07 2.653 98.3 400.9 nm line: tungsten-influx
7S3 – 7Po

3 407.5508 407.4357 735.5954 1.565 1.048e+07 1.859 89.7 precision laser spectroscopy: isotope shifts and 183W hyp…
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).

183W hyperfine structure  (I = 1/2)
Level A (MHz) B (MHz) Shift of each F level from the centre of gravity (MHz)
7S3 505.592(12) – F=5/2: -1011.18   F=7/2: +758.39
5Fo1 47.1(11) – F=1/2: -47.10   F=3/2: +23.55
7Po

3 496.2(6) – F=5/2: -992.40   F=7/2: +744.30
7Po

4 440.5(6) – F=7/2: -1101.25   F=9/2: +881.00
Measured A, B constants; sources in the data file.

Isotope shifts
Transition λ vac (nm) Isotopes Shift (MHz)
5D0 – 5Fo1 384.858 186-184 -12.7(16)
5D0 – 5Fo1 384.858 184-182 -10.0(16)
5D0 – 5Fo1 384.858 183-182 -4.5(16)
7S3 – 7Po

4 400.988 186-184 423.6(21)
7S3 – 7Po

4 400.988 184-182 498.4(21)
7S3 – 7Po

4 400.988 183-182 263.2(21)
7S3 – 7Po

4 400.988 182-180 334.0(21)
7S3 – 7Po

3 407.551 186-184 463.6(29)
7S3 – 7Po

3 407.551 184-182 541.4(29)
7S3 – 7Po

3 407.551 183-182 286.9(29)
7S3 – 7Po

3 407.551 182-180 355.6(29)
Shift = ν(first isotope) − ν(second isotope).

Tungsten
W  (W I).   Strongest classified transitions below 2 µm (NIST):  69 levels, 90 lines.
W +  ionisation limit   63427.70 cm−1  =  7.86403 eV  (157.660 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)


