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Abstract The spectral properties of odd-parity highly excited states of europium Eu atom have been investigated

with the technique of two-color three-photon resonant ionization spectroscopy in the energy region of 42896 ~

. The spectral information of 93 highly excited states of europium atom has been reported in this energy
region. On the one hand, three different excitation pathways are used, not only the energy values of these states

1

excitation; europium atom

have been measured, but also the relative strengths of their photoionization signals are given. On the other hand,
discovered, which lie in the region of the present investigation, except for confirming some of the states reported in
amended, and the J values of these states also have been assigned uniquely.

— .

according to the selection rules of the electric dipole transition, the total angular momentum quantum numbers J of

these states have been uniquely determined by analyzing and comparing the spectral data obtained in the experiment.
Key words
=]

Comparisons with the published literatures, 25 new odd-parity highly excited states of europium atom have been

the literatures. In addition. the spectral information of several highly excited states from the literatures has been
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Fig. 1 Schematic diagram of three excitation pathways
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Fig. 2 Schematic diagram of three excitation pathways
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Fig. 3 Two-color three-photon resonant ionization

spectrum of europium atom
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Table 1 Values of the energy level E, relative intensities I, and total angular momentum J of odd-parity

high-lying states obtained by this experiment

SN E /em ! J I SN E /em ! J I
1 42896.0840. 06 3/2 w 29 44081.12+0.09 5/2 M
2 42937.1740.06 5/2 M 30 44092.79=+0. 06 7/2 W
3 43029. 94=+0. 06 7/2 M 31 44100. 57=+0. 06 5/2 W
4 43067.4040. 06 7/2 M 32 44256, 6940. 07 5/2 S
5 43165.2040. 06 3/2 W 33 44283.0940. 06 3/2 W
6 43183.7640.07 7/2 S 34 44287, 4840. 06 9/2 S
7 43233.5940. 10 9/2 M 35 44348.1140. 06 3/2 M
8 43238.3940.09 11/2 M 36 44362.30+0.08 5/2 S
9 43263.8040.06 3/2 M 37 44381.67=+0.06 9/2 S
10 43272.5740.06 3/2 S 38 44386.00£0. 06 7/2 M
11 43277.9140.06 3/2 M 39 44417.40=+0.07 11/2 S
12 43281.3840.08 7/2 W 40 44426.0940. 10 9/2 W
13 43333.3940. 07 9/2 S 41 44471, 3540. 06 7/2 S
14 43350. 5340. 09 11/2 M 42 44480, 1440. 06 5/2 M
15 43358.5540.08 3/2 M 43 44489, 6240.08 11/2 M
16 43377.5140.09 11/2 S 44 44494, 32+0. 06 11/2 S
17 43409. 7840. 06 7/2 S 45 44500. 36 £0. 06 9/2 M
18 43423.5840.07 9/2 S 46 44561.65+0.07 3/2 W
19 43660. 2840. 09 9/2 M 47 44597, 5640. 06 11/2 M
20 43670.48740. 06 11/2 M 48 44645, 5240. 06 9/2 W
21 43740.6040. 08 5/2 M 49 44671, 3440.09 7/2 W
22 43751.2840. 10 9/2 S 50 44672, 2440.09 11/2 W
23 43868.3540.06 7/2 M 51 44676.39+0.07 11/2 W
24 43900. 8240. 08 7/2 M 52 44760.09=+0. 06 11/2 S
25 43983. 6840. 06 5/2 M 53 44811.97+0. 06 9/2 M
26 44027.8440.06 9/2 S 54 44825.98+0.09 5/2 w
27 44046.1040. 06 7/2 M 55 44828.6840. 06 7/2 M
28 44065.2940. 07 7/2 M 56 44854, 5740. 06 11/2 W
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Table 2 Determination of the total angular momentum J of some highly excited states

. Present work Ref. [19] Ref. [18] Ref. [15]
SN E /em™! Excitation pathways J J J J

1 42954.05+0. 07 1.1 5/2 3/2

2 43100. 7120. 06 .1 9/2 9/2 9/2,11/2
3 43270.1540. 10 .1 9/2 11/2

4 43374.08+0.06 1.1 5/2 3/2

5 43454.2040. 09 T.1 5/2 3/2

6 43508.1040. 07 T.0.10 7/2 5/2 7/2,9/2
7 43606. 440, 06 .10, 7/2 5/2

8 43641. 400, 08 T.0.1 7/2 5/2

9 44442, 670, 06 .10, 7/2 9/2

10 44729.14+0. 07 I.1.10 7/2 5/2

11 44749.16+0.07 L., 7/2 5/2

12 44852.27+0.06 .10, 7/2 5/2
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Table 3 New odd-parity highly excited states of Eu atom

SN E /em™! J I Excitation pathways
1 43295.2040.07 9/2 M Ir.1r
2 43343.22740.06 5/2 w .1
3 43383.70£0.07 3/2 M 1
4 43545,17+0. 06 3/2 w 1
5 43592.7940.08 9/2 M 1.1
6 43611.57+0.07 7/2 W .10, 10
7 43614, 32+0.06 3/2 w 1
8 43617.1240.06 11/2 w I
9 43622.73+0.07 3/2 w 1
10 43656.1440.06 3/2 W 1
11 43801.6740.07 11/2 W I
12 43861.68=40.08 9/2 M 1
13 43931.6340.06 5/2 W .1
14 43947.63+0. 06 5/2 w L.1
15 44018.5640.07 7/2 W L.,
16 44058. 63£0. 08 9/2 M I.m
17 44131.7740.07 11/2 W I
18 44162.3540.07 3/2 M I
19 44177.4940.06 3/2 W 1
20 44208.2740.07 11/2 W I
21 44415.5240.09 5/2 M .1
22 44434, 3840.07 5/2 M L1
23 44483.1340.06 3/2 W 1
24 44509, 81+£0. 07 7/2 W I
25 44584, 9940. 06 5/2 M .1
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