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Synthesis of
uniformly MgO
doped SLT crystal
powder by liquid
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MgO:SLT Crystal powder by liquid method

Solid reaction Li,CO;+Ta,0;,—LiTa0;+CO,
Liqiud method
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L W-Mg:SLT720: calcined at 720 °C ;
W-Mg:SLT1200: calcined at 1200 °C
PN

spray drying calcination MgO: LT



Intensity

MgO:SLT Crystal powder by liquid method
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s c: W-Mg:SLT720
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SEM (a) W-Mg:SLT720, (b) W-Mg:SLT1200,
(c) S-Mg:SLT720, (d) S-Mg:SLT1200, (e) S-
Mg:SLT1200 corrosion in HCI, (f) MgO720.



Intensity(a.u.)

MgO:SLT Crystal powder by liquid method

MgO phase in solid method

TEM(a) and mapping of Mg, Ta
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MgO:SLT Crystal powder by liquid method
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Crystal growth of SLT&MgO:SLT

Cz method

Li-rich crystal powder——solid reaction
with 58.6 mol%Li

MgO doped Li-rich crystal powder——Iliquid
method 58.6 mol%Li, 1 mol%Mg

Optical, thermal
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Optical properties
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1004 g7

Transmittance of CLT,
SLT&MgO:SLT crystals

Transmittance(%)
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Absorption edge of CLT , SLT&MgO:SLT
Crystal(melting Absorption | *Reference
component) edge/nm edge/nm
CLT(L| 48.75 mol% )

SLT ( Li 58.6 mol% ) 266 260
MgO:SLT ( Mg 1 mol% ) 262 266

MgO:SLT own the
widest optical range !




Thermal properties

Conductivity(W/mK)

Crystal(melting Curie *Reference Curie point/
component) point/°C oC
CLT ( Li 48.75 mol% ) 604.5 601+1 ( Li 48.5 mol% )

SLT ( Li 58.6 mol% ) 690.9 685+1 ( Li 59 mol% )
MgO:SLT ( Mg 1 mol% ) 699.5 695+1 (Mg 1 mol% )
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Crystal growth of Nd:MgO:CLT

. @ Cz method

Liquid method

Nd:MgO:CLT 0.5 mol%Nd, 5 mol%Mg
CLT 48.75 mol%Li

MgO:CLT 5 mol%Mg




Crystal growth

Von Mises stress, Pa
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Segregation coefficient of Nd

Doping concentration : Nd 0.5 mol%,
Mg 5 mol%

Standard | Crystal Kt ’ o
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smaller as increasing of Mg
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Optical properties

absorption coefficient (cm'1)

Intensity (a.u)
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Continuous laser performance

Couplinglens
Nd3+:Mg2*:LT
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Green laser Generation

Table 1 Mg:PPLN crystals used in this experiment

Serial Period (pm) Total crystal Predicted
number length (mm) wavelength (nm)
S1 7.55 2 546

S2 7.22 2 538

S3 7.55&7.38&7.22 3 546&542&538

(0.5 mm each)

Periodic structure of S3. The inset
shows the +Z image of S3



Green laser Generation
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Table 1 Mg:PPLN crystals used in this experiment
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Absorbed power/W

Serial Period (pm) Total crystal Predicted
number length (mm) wavelength (nm)
S1 7.55 2 546

S2 7.22 2 538

S3 7 3 546&542&538

S55&7.38&7.22
).5 mm each)

/l-\ total power of 62.8 mW foﬁ
the three-wavelength green
laser was obtained from
absorbing 4.4 W of power

from the pumping laser at 808
nm, corresponding to a
conversion efficiency of 1.4 @
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Laser speckle measurements
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Speckle patterns of: a) the 532-
nm laser generated using
frequency doubling of Nd:YVO.; b )
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Summary

1. First time to synthesize the MgOSLT by liquid method and
grow the crystal.

2. Growth of Nd:MgO:CLT crystals and obtained 3.58 W
continuous laser.

3. A total power of 62.8 mW for the three-wavelength green
laser was obtained .
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