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Crystal growth, spectroscopic properties and fabrication of elements

for laser applications.
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Fig. 1. Photographs of laser crystals grown by Czochralski method.
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Table 1. Physico-chemical and optical properties of laser crystals

Nd:LSB Nd:YVO4 Nd:YAG
Nd*" Doping Level (3 15 1.1 3.0 1.1
Nd ¥ % (atoms/cm’) 5.1 x 107 1.5 x 107 4.5 x 107 1.4 x 10
Crystal Structure Monoclinic Tetragonal Tetragonal Cubic
Melting Point (C) 1600 1825 1825 1950
Mohs Hardness 7 45 45 85
gdAEE (W em' K 0.028 0.052 0.052 0.13
FHE 1.82 1.97 1.97 1.82
34 (sec) 118 98 98 240
Fe4ZE 9 (cmd) 1.3 x 10" 9.8 x 10" 9.8 x 107" 33 x 10™
Polarization - - - none
Absorption bandwidth (nm) 3.0 1.5 1.5 0.8
Gain Bandwidth (nm) 4.0 1.0 1.0 0.7
Absorption Length (m) 109.9 321.5 90.1 1176.5
Maximum Cavity Length for 76.6 268.5 274.2 462.5
Single Mode Operation (m)
Slope Efficiency 63.0 54.6 25.0 30.0
Saturation Intensity (W cm™) 12 x 10° 2x 10° 2x10° 24 x 10°
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Fig. 2. Laser elements fabricated from the grown crystals.
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Aol old] Nd:'YAG, Nd:YVO4, NdLSB, N&:YCOB ¥ Yb:'YAG ©@Z2AE A4*st
gt A" 24L& Tl 4335, growth linest BAR Fol BRHNA Eido] T L
g ZAAol e, FATL dode AAAT EAA odv FH ZAHoz HIHNUG
LEAY ZAAL A7) 94T JFY HAFZAL AL BAVISNA NAYAGY B¢ H3&EE
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