8th Laser Ceramics Symposium:

International Symposium on Tlansparent Geramlns
~-for Photonic Applications :

Nizhny Novgorod, Russia, 4.12.12 - 7.12.12

THERMO-OPTICAL CONSTANTS OF SESQUIOXIDE
LASER CERAMICS Yb3*:Ln,0, (Ln=Y,Sc,Lu)

|.L. Snetkov?, D.E. Silint, O.V. Palashov?, E.A. Khazanov?, H. Yagi?,
T. Yanagitani?, H. Yoneda3, A. Shirakawa3, K. Ueda3, and A.A. Kaminskii*

lInstitute of Applied Physics RAS, Nizhny Novgorod, Russia
2Takuma Works, Konoshima Chemical Co. Ltd., Kagawa, Japan
3Institute for Laser Science, University of Electro-Communications, Chofu, Tokyo, Japan
4nstitute of Crystallography RAS, Crystal Laser Physics Laboratory, Moscow, Russia

Nizhny Novgorod, 2012




Outline

e Introduction
e Measurements of heat load

e Thermally induced depolarization
measurements

e Thermal lens measurements

* Summary



Introduction

The significant properties of ceramic as a material for high-average power lasers
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Introduction

Thermo-optical constants which are responsible for thermal lens and thermally
induced depolarization in sesquioxide ceramics are remain poorly studied

_ Y,0; ceramic Lu,0; ceramic Sc,0; ceramic YAG monocrystal
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Investigated samples of laser ceramics




Measurements of heat load

Investigated samples of laser ceramics have small absorption coefficient on A=1076 nm
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Thermally induced depolarization measurements
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Thermal lens measurements
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Thermal lens measurements

_ Yb:Y,0, (ceramic) Yb:Lu,O, (ceramic) Yb:Sc,0, (ceramic) Yb:YAG (crystal)
D 8.98e-6 19.2e-6 4.98e-6 14.6e-6

P/k 1.21e-6 1.77e-6 7.78e-7 2.93e-6

0405 (4
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6.7e-6[1] 6.1e-6 [1] 6.3e-6 [1] 6.6e-6[1]

L dTiterature [ XSNAP) 8e-6 [2] 9e-6 [2] 7.5e-6 [2]
6.56e-6 [4] 8.2e-6 (VLOC)
6.5e-6 [5]

dn 9.04e-6 (633 nm [1]) 8.18e-6 (633 nm [1]) -21.46e-6 (633 nm [1]) 8.98 (633 nm [1])

AR 8.5e-6 [3] 8.6e-6 [3] 9.6e-6[3] 9.9e-6[3]
5.5e-6 (1064nm [5]) 8.9e-6 (VLOC)
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Summary

* Thermo-optical properties of the three samples of laser ceramics
made of sesquioxides Y, Lu and Sc studied.

e Thermo-optical constants P and Q(2+3&) respectively responsible for
thermal lens and thermally induced depolarization in ceramic
element and part of optical power transferred into heat are defined
for all samples at room temperature.

e Comparison of thermo-optic constants of sesquioxide ceramics with
similar characteristics of YAG are made. Ceramics from sesquioxides
show better thermal-properties than YAG, which makes them more
promising materials for lasers with high average power.

Thank you for your attention
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