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Table 1. Electron probe analysis for BGO:Nd(1.0wt%) crystal

Bi Ge Nd Pt
Defect area 73.58 17.27 0.73 8.32
Non-defect area 94.74 4.99 0.26
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Fig.3 The comparison of the absorption spec-
tra of Nd:BGO with of Nd:YAG at about
800nm
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Fig.2 Relations between Nd** concentration
in Nd:BGO crystal and Nd2Oj3 content in melt
The Nd3+ concentration in the crystal was mea- -
sured with X-ray fluorescence method and the or-
dinate dimension on the left side is the optical
absorption coefficient of these crystals at about
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Fig.4 The fluorescence spectra of Nd:BGO at
room temperature from 1.0 to 1.4um the ex-
citation wavelength of 810nm (a) and 882nm

(b) respectively
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Fig.5 The excitation spectra of Nd:BGO at
room temperature from 700nm to QOdnm and
in the emission wavelength of 1.064um (a) and
1.342um (b) respectively
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Table 2. The Verdet constant of BGO crystal and FR-4 magneto-optic glass at 1.06um

Sample Dimensions Wavelength Verdet constant
/mm /pm /min.cm™!.G™!
Undoped BGO $70x20 1.06 0.033
FR-4
Magneto-optic
glass (Japan) 1.06 0.026
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Fig.7 Scheme of a self Q-switched Nd:BGO laser pumped by the diode laser
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Abstract

The progress in diode laser pumping technology in recent years makes Nd:BGO of most attractive
as laser material again. In this paper, the exciation spectrum of Nd:BGO crystal in near infrared at
room temperature as well as the optical absorption spectrum and the fluouescence spectrum around
800nm were given. The room temperature Verdet Constant at 1.06um of BGO crystal (¢70x20mm)
was measured to be 0.033 min-cm ™ 'G™!, which is about 27% larger than that of FR-4 magneto-optic
glass. This means that Nd:BGO has been a sole laser/magneto-optic compound function material. The
mechanism of formation of different kinds of defects in Nd:BGO crystal were studied and the methods
to remove these defects were also discussed. A 1.5wt% ngOg-doped BGO crystal with excellent optical
properties was grown. A diode laser pumping self Q-Switched Nd:BGO laser has been made for the
fir-t time by the large Faraday effect in BGO crystal. Pulsed energy 2u.J with width of 100ns has been
detected.

Key words Nd-doped BisGezO12, verdet constant, magneto-optic self-Q-switched laser .



