Energy above the ground state (cm™!) — non-uniform scale

29 000

N
(00]
o
o
o
IIIIIIIII

27 000 -

26500 -

26 000

N

=

o

o

o
I

=
N
o
o
o
IIIIIIIIIIIIIIII

=

W

o

o

o
I

1000

o

Samarium

Sm (Sm ).

Sm ™ ionisation limit 45519.69 cm™! = 5.64372 eV (219.685 nm)

Strongest transitions

Transition

7Fg - TFQ
7F, - TF9
TFy - TFS
7Fg - G2
7Fo - 1G9
Fy - 1G9

’Fs - (25616)2
"F4 - (24634)8
’Fe - (25840)2

7F, - 7F8
7F, - 7,_-<13
’F, - DS
7F1 - 7D

"Fe - (24669)2

’Fs - "D

"Fy - DS

A vac (nm)

383.5563
392.6312
397.5781
429.7956
436.4136
442.0575
444.6397
447.2138
458.3020
459.8026
465.0783
476.1601
478.4440
484.3058
488.5344
491.1777

Arrow label: vacuum wavelength | reduced dipole matrix element |{/| er|/)'})| in eag

"Fo 0.000 cm L AiouE

A air (nm)

383.4475
392.5201
397.4657
429.6747
436.2910
441.9334
444.5149
447.0883
458.1736
459.6738
464.9481
476.0270
478.3103
484.1705
488.3980
491.0406

v (THz)
781.6127
763.5471
754.0467
697.5234
686.9457
678.1752
674.2369
670.3560
654.1374
652.0025
644.6065
629.6043
626.5988
619.0149
613.6568
610.3544

|Uller[)}] (eao)
4.507
2.234
3.421
8.257
2.530
2.883
5.044
4.734
5.673
2.146
3.014
4.064
3.296
7.734
6.232
4.663

>
1 292.550548

A (s™1)
5.610e+07
5.570e+07
5.390e+07
1.160e+08
5.200e+07
6.500e+07
5.330e+07
5.640e+07
5.210e+07
9.600e+07
6.100e+07
6.200e+07
6.700e+07
9.700e+07
7.500e+07
5.310e+07

/2m up. (MHz)
10.4
13.84
15.76
18.51
21.8
21.8
13.84
15.92
11.97
15.3
14.34
20.67
21.22
15.92
18.29
19.41

branch (%) Use

85.8
64.1
54.4
99.8

38
47.4
61.3
56.4
69.3
99.8
67.7
47.7
50.2

97
65.2
43.5

1479m hyperfine structure (/ = 7/2)

Level
7,:1
7G](?

A (MH2z)
-33.493
-212.620

B (MHz) Shift of each F level from the centre of gravity (MHz)
-58.688 F=5/2: +119.28 F=7/2: +75.41 F=9/2:-131.90
-9.630 F=5/2: +951.63 F=7/2: +219.50 F=9/2: -746.58

A, v from NIST level energies unless a measured frequency for this isotope is available. A: measured value or NIST.
/21 natural linewidth of the upper level, 1/(2mT).

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

Matrix elements are measured or NIST values; * = high-accuracy theory, = = model or semi-empirical calculation. Arrow colour = vacuum wavelength (nm)
Arrow width grows with the Einstein coefficient A. Dotted: forbidden (clock, M1, E2). Dashed: Rydberg excitation, n = 70. m
o L _ 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
Strongest classified transitions below 2 um (NIST): 67 levels, 90 lines.
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(33507)9 33507.230cm=! T=20.5ns

12 31129740 cm™ T=132.9ns

>HS 30330.790 cm™! T =51.8ns

'D2 30233.580 cm™! T =25.6ns

"F2 30092.414 cm™! t=15.3ns

(29803)8i ¢

29803.346 cm™! 1 =34.4ns

'Dg 29364.983 cm™! T=32ns

'DS 28356.189 cm™! 1=

29.5 ns
'F$ 28180.913cm™! tZ10.3ns

"F9#27425.328 cm™ t<10.1ns

"GS9 27287.496 cm™* T=8.6ns

'D? 26962.184 cm™! T =124.8ns

(26804)™56503.634 cm = 67.5 ns

(26471)g 26471.335cm™! t=16ns

"F® 26281.063cm™! t=11.5ns

(26181)g 26180.964 cm™ t©=16.5ns

/'#
/(25840)8 25840296 cm™! T =13.3ns

(25616)2
(25391)2

25615.537 cm~™

-7

T =60.1ns

25390.821 cm™!

(25387)7 25387.153cm™* 7=68.1ns

(24634)7 24633.707 cm~

(24467)3 24467.267 cm=" 7="63.47ns

D2 24323%21 cm™ t=127ns

(24312)F 243T1.948 cm™* t=413"s

OHS 74244738 cm™ <7382
V4

"H3%24150.732 ¢t~

T=21.4ns

23996.560cm™ T =22.9ns

(23734)9 23734.345cm™* T=315ns

"HS 23337354 cm™! T=475ns
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& /(22893)8,22893.345 cm-1 °F2 22892.940 cm™! T =24.1ns 8.6°
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o 922843.943 cm

(22643)g 22643.100cm™ t=38ns
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°F2 21809.669 cm~! =337 ns

°F9 21700876 cm™! T=34.3ns

/

°F9 20762.804 cm™! T =434 ns

of €30 (20713)7 20712769 cm™ T=33.3ns
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