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1S 1Fo 1Po 1D 3S 3Po 3D 3Fo 3Do 3P 1Do

5s2 1S0 0.000 cm−1   stable

5s5p 3Po
0 14317.507 cm−1   τ = 118 s

5s5p 3Po
1 14504.334 cm−1   τ = 21.3 µs

5s5p 3Po
2 14898.545 cm−1   τ = 500 s

5s4d 3D1 18159.040 cm−1   τ = 2.18 µs

5s4d 3D2 18218.784 cm−1   τ = 2.4 µs*

5s4d 3D3 18319.261 cm−1   τ = 2.82 µs*

5s4d 1D2 20149.685 cm−1   τ = 422 µs

5s5p 1Po
1 21698.452 cm−1   τ = 5.22 ns

1904.348 nm  |  0.0844 ea0
1771.369 nm  |  0.164 ea0

698.446 nm
689.449 nm  |  0.151 ea0

762.360 nm  |  2.920 ea0

671.206 nm

744.046 nm  |  0.844 ea0 731.143 nm  |  6.133 ea0

66
4.

53
7 

nm
  |

  1
.7

85
 e
a 0

65
4.

86
0 

nm
  |

  1
.9

20
 e
a 0

707.202 nm
  |  4.525 ea

0

66
1.

90
9 

nm
  |

  3
.3

84
 e
a 0

65
0.

57
9 

nm
  |

  4
.3

62
 e
a 0

644.843 nm  |  0
.996 ea0

728.936 nm  | 
 0.958 ea

0

688.021 nm
  |  3.437 ea

0

679.289 nm
  |  1.970 ea

0

638.249 nm  |  1
.827 ea0

72
3.4

12
 nm  | 

 2.
36

8 e
a 0

76
7.

51
9 

nm
  |

  2
.7

14
 e
a 0

64
1.

02
3 

nm
  |

  5
.2

99
 e
a 0

638.997 nm
  |  2.326 ea

0

637.168 nm
  |  1.516 ea

0

716.912 nm
  |  2.265 ea

0

638.822 nm
  |  2.660 ea

0

636.567 nm
  |  1.189 ea

0 634.748 nm
  |  1.151 ea

0

46
0.8

62
 nm

  | 
 5.

25
2 e

a 0

627.378 nm  |  0.0716 ea0

49
7.

30
5 

nm
  |

  0
.4

87
 e
a 0

65
5.

20
5 

nm
  |

  7
.8

60
 e
a 0

49
6.

93
3 

nm
  |

  1
.9

69
 e
a 0

48
7.

74
4 

nm
  |

  2
.1

26
 e
a 0

55
4.

15
9 

nm
  |

  2
.6

75
 e
a 0

55
3.

63
4 

nm
  |

  3
.0

83
 e
a 0

49
6.

36
4 

nm
  |

  5
.0

93
 e
a 0

48
7.

38
5 

nm
  |

  3
.7

03
 e
a 0

48
3.

33
9 

nm
  |

  2
.3

49
 e
a 0

55
2.

33
0 

nm
  |

  3
.9

65
 e
a 0

55
0.

57
1 

nm
  |

  4
.7

16
 e
a 0

54
8.

23
9 

nm
  |

  6
.7

06
 e
a 0

54
8.

76
6 

nm
  |

  2
.4

98
 e
a 0

54
5.

23
5 

nm
  |

  2
.8

69
 e
a 0

481.322 nm  | 
 4.977 ea

0

478.566
 nm  | 

 2.206 ea
0

58
1.

83
8 

nm
  |

  0
.3

82
 e
a 0

474.325 nm  | 
 2.482 ea

0

472.360 nm  | 
 3.060 ea

0

525.836 nm
  |  5.391 ea

0524.001 nm
  |  3.944 ea

0

559.971 nm
  |  0.427 ea

0

523.072 nm
  |  2.831 ea

0

522.365 nm
  |  2.679 ea

0

29
3.

26
9 

nm
  |

  0
.2

66
 e
a 0

521.443 nm
  |  0.815 ea

0

533.129 nm
  |  1.953 ea

0

48
9.

40
1 

nm
  |

  1
.3

20
 e
a 0

48
7.

05
3 

nm
  |

  1
.4

62
 e
a 0

48
9.

33
5 

nm
  |

  4
.4

47
 e
a 0

443.929 nm
  |  1.417 ea

0

48
7.

00
6 

nm
  |

  3
.6

83
 e
a 0

48
5.

64
0 

nm
  |

  2
.7

26
 e
a 0

515.748 nm
  |  3.577 ea

0

436.294 nm
  |  1.092 ea

0

432.766 nm
  |  0.610 ea

0

40
3.

43
2 

nm
  |

  ≈
0.

22
1 
ea

0
40

3.
35

2 
nm

  |
  ≈

0.
76

2 
ea

0

40
3.

15
2 

nm
  |

  ≈
2.

04
9 
ea

0 39
4.

19
2 

nm
  |

  ≈
0.

99
3 
ea

0

25
7.

02
4 

nm
  |

  0
.3

65
 e
a 0

5s6s 3S1 29038.773 cm−1   τ = 13.9 ns

4d5p 3Fo2 33266.851 cm−1

4d5p 3Fo3 33589.709 cm−1

4d5p 1Do
2 33826.899 cm−1

5s6p 3Po
0 33853.490 cm−1

5s6p 3Po
1 33868.317 cm−1

4d5p 3Fo4 33919.315 cm−1

5s6p 3Po
2 33973.065 cm−1

5s6p 1Po
1 34098.404 cm−1

5s5d 1D2 34727.447 cm−1

5s5d 3D1 35006.908 cm−1

5s5d 3D2 35021.989 cm−1

5s5d 3D3 35045.019 cm−1

5p2 3P1 35400.105 cm−1

5p2 3P2 35674.637 cm−1

4d5p 3Do
1 36264.151 cm−1

4d5p 3Do
2 36381.746 cm−1

4d5p 3Do
3 36559.492 cm−1

4d2 1D2 36960.842 cm−1

4d5p 3Po
1 37302.731 cm−1

4d5p 3Po
2 37336.591 cm−1

5s7s 3S1 37424.675 cm−1

4d5p 1Fo3 38007.742 cm−1

5s4f 3Fo2 38750.420 cm−1

5s4f 3Fo3 38752.410 cm−1

5s4f 3Fo4 38755.175 cm−1

5s7p 1Po
1 38906.858 cm−1

5s4f 1Fo3 39539.013 cm−1

5s6d 3D1 39685.830 cm−1

5s6d 3D2 39690.802 cm−1

5s6d 3D3 39703.109 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
5s5p 3Po

0 – 5s6d 3D1 394.1918 394.0802 760.524409 ≈0.993 1.088e+07 – – 394 nm
5s5p 3Po

2 – 5s6d 3D3 403.1518 403.0379 743.621808(5) ≈2.049 1.854e+07 – – 403.15 nm
5s5p 3Po

2 – 5s6d 3D2 403.3519 403.2379 743.252960 ≈0.762 3.588e+06 – – 403.35 nm repumper
5s5p 3Po

2 – 5s6d 3D1 403.4321 403.3181 743.105177(5) ≈0.221 5.029e+05 – – 403.43 nm
5s2 1S0 – 5s5p 1Po

1 460.8619 460.7329 650.503815(6) 5.252 1.903e+08 30.51 100 461 nm blue MOT / Zeeman slower / imaging
5s5p 3Po

0 – 5p2 3P1 474.3248 474.1922 632.0404 2.482 3.900e+07 – – 474 nm
5s5p 3Po

0 – 5s5d 3D1 483.3390 483.2039 620.25305(3) 2.349 3.300e+07 – – 483 nm repumper
5s5p 3Po

2 – 5s5d 3D3 496.3644 496.2260 603.976507 5.093 6.140e+07 – – 496.36 nm
5s5p 3Po

2 – 5s5d 3D2 496.9327 496.7940 603.285859 1.969 1.280e+07 – – 496.93 nm repumper
5s5p 3Po

2 – 5s5d 3D1 497.3052 497.1665 602.833925 0.487 1.300e+06 – – 497.30 nm
5s2 1S0 – 5s5p 3Po

2 671.2063 671.0211 446.647243 – 1.520e-04 3.183e-10 7.6 671 nm magnetic-quadrupole line
5s5p 3Po

0 – 5s6s 3S1 679.2889 679.1015 441.332751 1.970 8.360e+06 11.43 11.6 679 nm repumper
5s5p 3Po

1 – 5s6s 3S1 688.0208 687.8310 435.731697 3.437 2.450e+07 11.43 34.1 688 nm
5s2 1S0 – 5s5p 3Po

1 689.4489 689.2587 434.829121 0.151 4.700e+04 0.007479 100 689 nm red MOT
5s2 1S0 – 5s5p 3Po

0 698.4456 698.2530 429.2281 – – 1.349e-09 – 698 nm optical clock / optical qubit
5s5p 3Po

2 – 5s6s 3S1 707.2022 707.0072 423.9134 4.525 3.910e+07 11.43 54.3 707 nm repumper
5s5p 3Po

1 – 5s4d 1D2 1771.3690 1770.8854 169.2434 0.164 1.950e+03 0.0003772 82 1D2 decay returning atoms to the ground state via 3P1
5s5p 3Po

2 – 5s4d 1D2 1904.3484 1903.8286 157.4252 0.084 4.180e+02 0.0003772 17.7 1D2 decay to the metastable reservoir state
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).

Isotope shifts
Transition λ vac (nm) Isotopes Shift (MHz)
5s5p 3Po

0 – 5s6d 3D1 394.192 88-84 91.05(4)
5s5p 3Po

0 – 5s6d 3D1 394.192 88-86 54.60(3)
5s5p 3Po

0 – 5s6d 3D1 394.192 88-87 51.641(28)
5s5p 3Po

2 – 5s6d 3D3 403.152 88-84 85(10)
5s5p 3Po

2 – 5s6d 3D3 403.152 88-86 41(10)
5s5p 3Po

2 – 5s6d 3D3 403.152 88-87 53(5)
5s5p 3Po

2 – 5s6d 3D2 403.352 88-84 81.0(20)
5s5p 3Po

2 – 5s6d 3D2 403.352 88-86 49.0(20)
5s5p 3Po

2 – 5s6d 3D2 403.352 88-87 20(5)
5s5p 3Po

2 – 5s6d 3D1 403.432 88-84 77(10)
5s5p 3Po

2 – 5s6d 3D1 403.432 88-86 30(10)
5s5p 3Po

2 – 5s6d 3D1 403.432 88-87 18.0(20)
5s2 1S0 – 5s5p 1Po

1 460.862 84-88 -275(3)
5s2 1S0 – 5s5p 1Po

1 460.862 86-88 -126.0(20)
5s2 1S0 – 5s5p 1Po

1 460.862 87-88 -47.0(20)
5s5p 3Po

0 – 5s5d 3D1 483.339 88-84 90.00
5s5p 3Po

0 – 5s5d 3D1 483.339 88-86 40.00
5s5p 3Po

0 – 5s5d 3D1 483.339 88-87 32.00
5s5p 3Po

2 – 5s5d 3D3 496.364 88-84 91.60(20)
5s5p 3Po

2 – 5s5d 3D3 496.364 88-86 46.60(20)
5s5p 3Po

2 – 5s5d 3D3 496.364 88-87 27.0(20)
5s5p 3Po

2 – 5s5d 3D2 496.933 88-84 92.80(20)
Shift = ν(first isotope) − ν(second isotope).

Strontium-88
88Sr  (Sr I),  nuclear spin I = 0.   Energy levels and transitions below 2 µm:  40 levels, 70 lines.
Sr +  ionisation limit   45932.20 cm−1  =  5.69487 eV  (217.712 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)


