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Measurement of new high-lying levels of 4f 96575 in samarium
atom by two color three-photon resonant ionization
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(Changchun Institute of Applied Chemistry, Academia Sinica)

An Yumian, Wang Jishao
(Department of Physics, Northeast Normal University, Changchun, Changchun)

Abstraet: The paper reports the measurement of 78 high-lying levels in samarium atoms
by two-colour three-photon resonant ionization. These newly measured levels of even parity
belong to 46578 configuration and located in the energy range between 33477 and 37758 em™.
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Table 1 Transition routes for two colour three-photon resonant icnizatien of samarium.

Experimental Fi‘rs.lt step tran Initial levels First excitel leved Number of two | Energy range
¢ransition ~gition wavele- colour t-hrt‘:c— 0% mcaml.red
route code ngth Energy 7 Energy 7| p.hatou ioniza- | high excited
(nm) (em~1) (cm~1) tionpea ks levels (em-1)
A 580,284 2273.09 4 19501.27 3 a7 35757 ~ 36417
582.261 202 58 1 2
B 17462 .37 10 53718~.34378
600.418 811.92 2 2
8 586.801 40230.,66 i} 21055.76 & 3 37288~.37866
D 587.106 3125.46 5 20153.47 3 2 36380~-36064
E 587.421 811,92 2 17830.80 3 16 34086~34746
F 588.368 2273.09 4 19264.63 5 5 85520~36180
G 580,605 1489 .55 3 18416.62 2 2 34645~ 35227
H 591.636 202,58 1 17190.20 2 i4 33445~-34106
I 598.970 0,00 a 16690.76 i 2 32946~ 33606
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Table 2. New measured high-lying even levels of 4f%6s7S in samariam

Energy (cm=1) Transition route |l J Evergy (em-1) |Transition route J
33477 .80 I 0.1.2 35046.50 @ 1.2.3
33503.20 I 0.1.2 35087.16 G 1.2.3
33585.75 H 1.2.3 35705.94 F 4.5.6
33588.52 H 1.2.3 35716.66 By 4.5.6
33608.45 H 1.2.3 35747 .45 A 2.3.3
83628.24 H 1.2.3 -'! 35763.50 A 2.3.4
38646.20 = | 1e2a | 35774.79 F 4.5.6
33739.60 H \ 1.2.3 i 35839.42 A 2.3.4
33813.65 H i 1.2.3 35847 .30 A 2.3.4
33850.90 H ! 1.2.3 ' 35873.70 A 2.3.4
33893.52 H | 123 : 35878.95 F 4.5.6
35954.08 B | 1.2.3 | 35880.50 A 2.3.4
33056.94 H | 1.2.3 ' 35905.42 r 4.5.4
3309764 B | 123 ? 35922.90 A 2.3.4
32998.20 B l 1.2.3 | 35033.13 A 2.3.4
3404118 B | 123 | 35956.30 A 2.3.4
34042.52 H i 1.2.3 36004.11 A 2.3.4
34068.99 B | 123 | 36008.03 A 2.3.4
34105.70 B.H | 1.2.3 f 36047 .46 A 2.3.4
34137.57 H 1.2.3 |[ 36059.10 A 2.3.4
34150.50 B.E [ 2.3 ‘ 36091.70 A 2.3.4
34162,17 B 1.2.3 | 36133.20 A 2.3.4
34185.36 B.E 1.2.3 36136.02 A 2.3.4
34211.10 E 2.3.4 36161.03 A 2.3.4
34223.71 B 1.2.3 36201.40 A 2.3.4
34973.94 B 1.2.3 3623980 A 2.3.4
34983.20 E 2.3.4 36249 .02 A 2.3.4
34311.20 E 2.3.4 36258 .46 A 2.3.4
34340 .29 E 2.3.4 36270.43 A 2.3.4
3434530 B 2.3.4 36290.09 A 2.3.4
34420 26 E 2.3.4 36303.63 A 2.3.4
3443832 ) 2.3.4 36324.60 A 2.3.4
34532.10 E 2.3.4 36391.80 A 2.3.4
34557 .97 E 2.3.4 3640970 A 2.8.4
34573.50 E 2.3.4 36575.34 D 4.5.6
34592.,00 B 2.3.4 36664.82 D 4.5.6
34644.32 E 2.3.4 37668.01 o 5.6.7
34662.55 B 2.3.4 37713.43 g 5.6.7
34671.76 E 2.3.4 37758.07 o 5.6.7
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Fig. 2 Single colour three—photon resonant jonization spectrum of samarium
Scanning range of dye lager (DL,): A=591~615nm
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Tig. 3 Two colour three-~photon resonant ionization spectrum of samarium

Transition wavelength for the first step: Ay=587 .42um. Scanning range for the second step: Ay
=591~615nm, X —Single colour three-photon resonant ionization peaks
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