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Abstract: The luminescence and laser properties of rare earth are produced by the transition of 4f electrons
between different energy levels. Due to its special properties, rare earth ions doped optical-functional glass have
played important roles in high power laser system, whether as active or passive components. Nd*, Er’" doped
phosphate laser glass, which have high rare earth ion doping concentration, preparation characteristics with large
size and high uniformity, can be used in high energy laser as an important gain medium material, Volume Bragg
grating based on Ce*'-doped Photo-Thermo-Refractive glass, is a multifunctional optical components in high
power laser system, owing to its excellent wavelength and angular selectivity, high diffraction efficiency, high
thermal stability and high damage threshold. In this paper the latest progress of Nd**, Er'* doped phosphate laser
glass and Volume Bragg grating base on Ce*"-doped Photo-Thermo-Refractive glass were reported.
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Fig.1 Absorption spectra of Nd** ion and emission spectrum of Xenon lamp
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Tab.1 Properties of Nd**-doped phosphate glass developed by SIOM
Properties N21 N31 N41 NAP2 NAP4
Cross section for stimulated emission/pm® 34 3.8 39 3.7 32
Lifetime at 1 054 nm/ps 330 310 310 360 360
Central laser wavelength/nm 1053 1053 1053 1052 1052
FWHM for 1053 nm Fluorescence at 290 K/nm 24.0 25.5 25.4 25.4 28.5
Density/g-cm 3.4 2.87 2.61 2.76 2.60
Refractive ng 1.574 1.540 1.5102 1.542 1.530
Non-linear refractive index coeff./esu 1.3x10°" 1.18x107" 1.05x107" 1.22x107" 1.10x107"
Transformation temp./°C 500 450 475 500 545
Thermal coeff. of optical path length(20~100 °C)/C 1.9x10°° 1.4x10°° 0.3x107° 3.6x107° 5.0x107
Coeff.of linear thermal expansion(20~100 °C)/°C 1.2x10°* 1.27x10°* 1.34x107® 0.96x107 0.71x107®
Thermal conductivity (25 °C)/W-m.K 0.55 0.57 - 0.76 0.88
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Fig.2 Nd**-doped phosphate laser glass used in different laser devices in

recent 30 years
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Fig.3 Continuous melting production line of Nd**-doped phosphate laser

glass
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Fig.4 Energy level and 1.5 um luminescence of erbiumion
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Tab.2 Properties of Er’’-doped phosphate glass

developed by SIOM
Properties EATI14(SIOM) Crl4(SIOM)
Cross S:f:i(s); jﬁl/’csr:;nulated 0.8%10° 0.8%10°°
Lifetime at 1 535 nm/ms 7.7-8.0 7.7-8.0
Central laser wavelength/nm 1535 1535
Refractive (1535 nm) 1.524 1.530
Temp. coeff. Refractive index S i
(20~100 C)/C —-1.72x10 —5.2x10
Transformation temp./C 556 455
Softening temp./C 605 493
Coeff. of ilzngfi (t)}(l)e%a;i(expansion 0.87x10°* 1.03x10°*
Thermal conductivity (25 °C)/WM 'K 0.7 0.7
I
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Fig.5 Erbium doped laser glass components
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Fig.6 Transmission spectra of photo-thermo-refractive glass at different

treatment stages
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Tab.3 Properties of photo-thermo-refractive glass

Properties PTRG
Refractive index Nd 1.501837+0.001
Refractive index modulation (An) <107
Thermal stability/°C <400
Thermal conductivity (25 °C) /W-m. K 0.8
Coeff. of linear thermal expansion(30-100 °C,107) 93
Transformation temp./C 460
Softening temp./C 500
Density/g-cm 2.55
Size/mm <100x100
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Fig.7 Photo-thermo-refractive glass and Volume Bragg Gratings
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