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Absorption spectrum analysis of Nd : KY(WOQO,),
and Nd : KG(WO,),crystals
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Abstract: Nd : KY (WQO,), and Nd : KG(WOQO,), crystals are proved to be good laser crystals
through the analysis of their absorption spectrum at room temperature. According to the
absorption spectrum and data derived from Judd-Ofelt theory as well as measured absorption and
data obtained from the test, VC+ -+ program was used to calculate the intensity of spectral line,
oscillator strength and absorption cross-section of the crystals. Then the values of three crystal-
field adjusting parameters £2,(A=2, 4, 6) of Nd*" ion were obtained by fitting calculation. The
spontaneous transition probability, energy level lifetime, f{luorescence branch ratio and
integrated emission cross-section were calculated theoretically. The calculated fluorescence
branch ratio (3 indicates that the fluorescence branch ratios of both Nd : KY (WO,), (B1550mm =
0.438 0) and Nd : KG(WO,),(B1os0mm=0. 461 8) crystals are large. At last, X=0,/0Q; of Nd :
KY(WO,),and Nd : KG(WQO,),crystals were calculated and compared with those of other laser
crystals. It is concluded that Nd : KY (WO,), and Nd : KG (WQO,), crystals can produce
1 060 nm laser.
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Fig. 1 Absorption Spectra of Nd°" : KY (WO,), and
Nd*" : KGd(WO,),at room temperature
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Table 1 Parameters of the absorption spectrum for Nd : KYW crystal
Anm Su,/X10 %em? Su/X 10 Pem?  fu,/X107° fea/ X107° 7
892 0.970 8 0.648 9 1.796 7 1.563 4 3.8139 'Fae
812 1.907 5 1.748 1 5.086 5 5.001 0 4.558 0 “Hop 'Fip
748 1.639 5 1.517 8 4.745 9 3.761 5 4.220 0 'Frn 'Sy
684 0.076 5 0.079 8 0.242 0 0.145 3 2.776 8 'Fop
624 0.054 0 0.054 6 0.187 4 0.174 7 4.116 4 *Hup
594 3.493 4 2.640 0 10.734 1 9.653 3 5.419 5 'Gsp *Gyp
526 1.195 9 0.860 4 4.922 8 3.443 1 4.001 6 Gy 'Gop Kigs
476 0.781 5 0.213 1 3.554 9 0.871 0 3147 1 Gy, 'Gup Dip Kisp
435 0.224 6 0.198 7 1.118 0 0.4390 3.070 7 :p,,
358 1.572 1 1.357 1 9.508 3 6.846 2 4.9785 Dy, Dy D i
02,=4.291 9X10 “cm? 0,=3.213 8X10 *cm? 0;=3.551 1X10 “cm? 0=5.145X10"*
2 Nd: KGW
Table 2 Parameters of the absorption spectrum for Nd : KGW crystal
A/nm S, /X10 *ecm? S /X 10 *cm? S/ X1076 Sea/ X107°
893 0.764 5 0.730 5 1. 800 1 1.728 3 2.876 4 'Fyp
812 1.568 7 1.733 7 4.107 3 4.545 5 3.8204  *Hyp ‘Fsp
748 1.332 0 1.473 0 3.699 4 2.1257 3.552 3 ‘Fr2 'Ssp
684 0.080 4 0.141 4 0.271 1 0.225 4 1.919 2 Fo/z
624 0.068 7 0.078 4 0.246 5 0.2313 2.4378  *Hyp
594 3.052 4 2.934 3 10. 897 2 9.009 4 4.802 0 'Gss *Gaps
526 1.073 1 0.960 9 4.400 1 2.986 3 3.018 4 'Gre 'Gopp Kisp
476 0.267 3 0.2345 1.203 2 0.930 2 2.839 2  *Gyp 'Gup "Dip Kisp
435 0.065 5 0.099 3 0.345 2 0.247 4 1.930 5 Py
358 1.503 9 1.552 25 8.899 7 8.051 7 4.3352  'Dip Dyp Dip g
02,=1.639 2X10"*cm’ 02,=2.712 1X10"*cm” 02;=13.150 0X10"*cm’ 0=7.145X10"*

Nd : KGW
Nd : KYW ,

812 nm
Nd : KYW

[4]

o

b

'F,,—>'F,(J=9/2, 11/2,



¢ 374 2007,28(3) , :+ Nd: KY(WO,), Nd:KGWO,),
13/2, 15/2) N . 3 4 .
3 Nd: KYW Nd** 'Fa—>'F,
Table 3 Luminescence parameters of Nd°' ion transited by 'F;,—'F; in Nd : KYW crystal
A/nm /X10"*cm® [(Ays/s™h) 8 /X107 s o
900 To/s 0.973 8 7934.1 0.417 8 1.260 4 2.038 3
1 060 Tiise 1.902 6 9 210.1 0.485 0 1.085 8 3.433 0
1350 Tis/2 0.751 8 1761.7 0.092 8 5.676 3 1.065 1
1 880 Tis/2 0.097 7 84.8 0.004 5 117.924 5 0.009 9
4 Nd: KGW Nd** 'Fip—>'F,

Table 4 Luminescence parameters of Nd°* ion transited by 'F;,—'F; in Nd : KGW crystal

A/nm /X 10" *°cm? J(Aps/s™h) B 7/ X107 % o
900 Tose 0.802 1 6 541.1 0.411 1 1.528 8 1.714 5
1 060 Tiiss 1.669 3 7789.1 0.489 5 1.283 8 2.962 3
1350 Ths/z 0.668 6 1510.1 0.094 9 6.622 1 0.931 6
1880 Tis/e 0. 086 6 72.5 0.004 6 1.783 1 0. 008 7
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Table 5 Comparison of spectroscopic properties of Nd : KGW Nd : KYW
some Nd’'-doped laser crystals .
HOST R=B1osonm/ Brssonm X=10,/0
YAG 3.83 0.553 :
YVO 4.15 0. 827 (1] - 5 L ’
GGG 4. 46 1093 2004,25(4) :45-47.
KYW 515 0. 864 ZHAO Xu-guang. Characteristic and application of
KGW 5. 22 0. 905 S, molecule spectrum [J ]. Journal of Applied
Optics, 2004,25(4):45-47. (in Chinese)
5 ’ Nd*" = KY (WO, [2] KAMINSKII A A. (M.
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