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Fig. 1 Low lying energy level diagram of Bal. The related

transitions in this work are indicated
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(a) and (b) is from ¥ Ba and '*"Ba respectively
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Table 1  Successive relations between 'S, — *P; hyper-fine

pumping transitions and corresponding detectable
lines in *D,—3 F, probing transitions
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Fig. 5 Full spectrum of 6s5d *D,—6p5d * F, transition

taken after discharge

Table 2 Spectral lines” detuning from ** Ba

e RS 138 B3 e HIXF 138 B3
ETRe /MHz s /MHz
135 D 1025 137 D 1083
135 @ 1297 137 @ 1380
135 ® 492 137 ® 492
135 @ 781 137 @ 781
135 ® 1228 137 ® 1297
135 ® —156 137 ® —241
135 @ 311 137 @ 272
135 ® 1025 137 ® 1083
135 @ —998 137 @ —1198
135 @ —293 137 @ —401
Table 3  Splitting spacings between hyper-fine

sublevels of **Ba and " Ba

T ANRES HIABHORS 20 AESR B %L B/ MHz
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F=1/2—3/2 288
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F=5/2—17/2 804
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Direct Determination of Hyperfine Structures and Isotope Shifts in the
6s5d *D—6p5d *F Transitions of Ba I
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Abstract In the present experiments, a new method of atomic spectral measurement using states optical pre-selection was pro-
posed and demonstrated, and the measurement of hyperfine-structures and isotope shifts in the 6s5d * D—>6p5d * F transitions of
Ba I was taken as an example. A 791 nm laser was used to excite the different hyperfine transitions 6s6s ' S,—>6s6p * P; for dif-
ferent isotopes of barium and different hyperfine energy-levels of 6s5d * D, for these isotopes were populated by the 6s6p *P,—
6s5d * D, spontaneous radiations, then the corresponding fluorescence spectra of 6s5d *D,—6p5d * F, transitions excited by an-
other 778 nm laser were recorded. Comparing of these spectra, 22 lines were recognized and the hyperfine-structure constants of
6s5d > Dy and 6 p5d *F, of ¥ Ba and '* Ba were evaluated consequently while the isotope shifts of these transitions were also de-

termined.
Keywords Atomic spectroscopy; Atomic hyperfine-structure; Isotope shifts; Fluorescence
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