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Fig. 1 LiNbO; crystal cell
Triangle location( A) is full empty, octahedron
spacing([J) partially is empty and partially filled
with the atoms of Nb{(O) or Li(o)
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Fig. 2 Ubiety for coordination atom of [YbO]
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Table 1 Selection Rules for Electric Dipole Transition for
L10)

Cs" Point Symmetry

Cy" E’ E\" E"
E’ Usyy U Us,y Ux,y
E\" Usy Us —
E)” Us.y — ux

[ 4 775K LiNbOs & & Yb* 9w Bk Pt e
i EREENRIE T, RITBEANEFEENEN
i, TR 2 Fs, WRRETIETAERIN > Fr. W&
HE i R R BRI SR K, 7E FIR L, AT
EHTE 955nm X HMT — Mg, BRHFn 8
WA 2 F, MRREER N R TIERN

a/cm

LT WU N

'l L '
940 960 980
wavelength / cm

A A A
920 1000 1020

B3 LiNbO; Safk Yb** H R IR Bl e i
Fig.3 Polarized absorption spectra of Yb’* in LiNbOs
(a) low temperature, (b) room temperature
Full curve: o polarization; dotted curve: 7 polarization
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Fig. 4 Emission spectra of Yb’* in LiNbO:
(a) low temperature, (b) room temperature

Full curve: o polarization; dotted curve: a polarization
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Table 2 Coordination Field Parameter (in cm!) and Ratio for Yb** in LiNbO;

Cs* By’ Bq* B* By B,* B¢
DSCPCF 692.0 585. 8 -260.6 -1495.6 237.6 -446.2
PCF 713.5 691.6 -95.3 - 1438.9 70.6 -172.1
R.* 0. 970 0. 847 2. 735 1. 039 3. 365 2.593
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Table 3 Calculation Values of Coordination Field Perturbation Levels for Yb** in LiNbO; (cm~')

MULTIPLET EXP. DSCPCF PCF

(ENERGY) E.ep. rep. split cale. rep. split cale.
2F2 (391.7) 0 Ue' -408.1 -16.4 Ue' -365.9 25.8
303 E'e’ -100.7 291.0 E' &’ —-140.4 251.3
495 U e 103. 4 495. 1 U e” 85.0 476.7
769 E"¢g’ 405.5 797.2 E"&’ 421.3 813.0
2 s (10522.7) 10204 Ue' -306.3 10216. 4 Ue' -296. 1 10226. 6
10471 U e -44.1 10478. 6 U e -58.0 10464.7
10893 E"g’ 350.5 10873.2 E" g’ 354.1 10876. 8
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Table 4 Theoretical Assignment of Emission Spectra and Absorption Spectra for Yb** in LiNbO,

518 %

spectra transition assignment obs. cal.
absorption spectra 2F12 = *Fsn2 Ue — Ue' 980 977.3
Ue — Ue" 955 952.8
Ue — E"g’ 918 918.3
E'e — Ue 1008 1007.5
E'e — E'¢’ 945 945
emission spectra *Fs;2— 2 Fqp2 Ue — U'e 980 977.3
Ue — E'€ 1008 1007. 5
Ue — Ue” 1030 1028.7
Ue — E"¢ 1060 1061.7
Ue" — Ue' 955 952. 8
Ue"— E'¢’ 1031 1032.9
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Analysis of Coordination-Field Energy Levels of Yb** in LiNbO; Crystal

WANG Yong-Ming' LI Cai-Yun®™' FAN Ying-Fang’
(" Department of basic course, Chinese Peaple’ s Armed Police Force College, Langfang 065000)

(2 Institute of Molecular Science, Shanxi University, Taiyuan 030006)

In Cs. point group symmetry, crystal-field energy levels of Yb’* in LiNbO; were assigned on the basis of
DSCPCF model and PCF model. As compared with the experimental values of crystal-field energy levels, the
root-mean-square standard deviation is 16. 09cm ™" for the calculation of the DSCPCF model and is 30. 30cm ™" for
the PCF, respectively. This result shows that the DSCPCF model can fit the experimental values of crystal-field
energy levels better than the PCF model. At the same time, Absorption spectra and Emission spectra of Yb** in
LiNbO; were analyzed and the peaks that appear in Figures were also assigned reasonably.
ytterbium ion spectral transition
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