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Fig2 The X ray powder diffraction pattern
of LiNbO,: Cr: ZnO crystal
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Fig4 Room temperature absorption spectrum
of LINbO;: Cr: ZnO single crystal
Fig 1 Single crystal of LiNbO,: Cr: ZnO
grown by the Czochralski method
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Fig 6 The fluorescence spectrum of LiNbO;: Cr: ZnO crystal

The excitation wavelength was 660 nm
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Table 1 Energy levds of LiNbO;: Cr: ZnO crystal
0y, group show>* ! T'; Level Energy/ an™ ! Energy of rehted to ground state/ cmi™ !
b3 ~ 603 20 534
BCT1)e 2 203 28 740
2Ty(a2D, b2D, 2F, 2G, 2H) B('Ta)e 10372 36 09
1,2 ('4,) 18 813 45 350
LeX(E) 36 299 62 836
3 - 12343 14 193
BCT)e 2 501 29 (38
T(%P, %F, %G, *H) B('Ty)e 6 474 33011
1,e (P A,) 17319 43 856
t202('E) 2 727 49 264
B ~ 12800 13737
2('A))e 19 620 46 157
2E(a?D, b2D, %G, H) 2
t%(El) e 4 106 30 643
o3 39210 65 747
3
STL(4P, 4R 60T )e - 5704 20 833
’ 1,68 (34,) 6 40 32977
AT F) B(C3T))e - 11385 15 152
241(26) t3('E) e 406 26 U3
2A,(2F) 13(E) e 11 546 38 (83
AL (4F) 3 - 26537 0
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Table 2 Theoretical and experimental values of energy
levels of Cr** in LiNbOs: ZnO crystal

Level Theory Experiment Relative
values/ em™ ' values/ em™ ! error/ %
2E(13) 13737 13755 0.13
2T (13) 14 193 14 620 2.92
Ao 633 T)) e 15152 15221 0.45
AT 3T e 20 833 20 790 0.21

Table 3 The Huang Rhys parameter and the phonon

energy o Cr’* in several crystals

E, E, no
T/K . ) _
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AL(WO,) 5 205 16821 13514 4.27 387
K,NaScF, 295 15600 13100 3.30 379
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ScFy 14 1428 12028 30 367
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Study on the Growth and Spectral Characteristics of LiNbQO;: Cr: ZnO
Crystal
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Abstract  The LiNbO;: Cr: ZnO crystals with the size up to @20 mm X 50 mm were grown by the Czochralski technique. The absorption spec
trum shows that there are two strong absorption wideband peaks and one weak absorpiion peak of to Cr* ion in the crystal. The peak values of
the two strong absorption wideband peaks are 480 and 660 mm, which correspond to 4Az_> T, and *A, - T, tansitions, respectively. The
weak absorption peak at 727 nm carresponds to ‘A > 2E(R line) transiton; The fluorescence spectrum shows that one emission wideband peak
ranging from 802 to 988 nm coexists with one weak emission peak at 754 nm corresponding to 47’2_> ?E transition. The peak value of emission
wideband is at 871 nm, which corresponds to 4T2_> A, transition. The aystal field and Racah parameters were caleulated, and D /B =2 72
indicates that it has an stronger crystal field. The result shows that the wideband tunable laser can be ohtained from this crystal because it not
only has the necessary spectral characterstics required for tunable laser crystal but also has good physical chemical poperties. Futhermore, the
UV laser at abou 420 nm can aso be olhtained from the crystal by is self frequency doubling because it has a higher frequency doubling coeffr

cient.
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