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Measurement of Principal Refractive Indices and Expression of Thermal
Refractive Index Coefficients of Emerald Laser Crystal

CHEN Zhen-giang, ZHANG Ge, SHEN Hong-yuan,
HUANG Cheng-hui, LIU Wen, HUANG Ling-xiong

(Fujian Institute of Research on the Structure of Matter,
The Chinese Academy of Sciences, Fuzhou, Fujian 350002, China)

Abstract The principal refractive indices and the thermal refractive index coefficients for Cr*" : Be; Al, Sig Oy crystal
dopted with 1. 01 wt.-% Cr, O; have been accurately measured by the auto-collimation method at the wavelengths of
0. 488 pm, 0.53975 pum, 1. 0795 pm and 1. 3414 pm, and at the temperature of 308.2 K, 328.6 K, 359.1 K and

395. 4 K, respectively. The sellmeier’s equations and the thermal refractive index coefficients were obtained, and the
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result was certified to be accurate by error analysis.
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Fig.1 Littrow prism used to measure principal refractive

indices and their thermal coefficients
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Table 1 Principal refractive indices of emerald crystal at different wavelengths and temperatures

Principal Temperature Wavelength Wavelength Wavelength Wavelength

indices /K 0. 4880 um 0.53975 pm 1.0795 pm 1. 3414 pm
308. 2 1. 58248 1. 57849 1. 56616 1. 55913
328.6 1. 58269 1. 57891 1. 56623 1. 55993
" 359. 1 1.58289 1.57928 1.56632 1. 56062
395. 4 1. 58306 1. 57952 1. 56645 1.56127
308. 2 1.57712 1. 57366 1. 56159 1. 55489
328.6 1.57741 1.57376 1. 56175 1.55521
" 359.1 1.57773 1. 57398 1. 56197 1. 55584
395. 4 1. 57789 1.57417 1.56223 1. 55642
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Table 2 Constants of Sellmeier equation in the temperature range 308 ~395 K

Temperature A, B, X 107° C, D, X 1072 A. B, X 107° C. D, X 107?
308.2 K 2.49139 1. 04505 0. 18824 3. 39885 2.47469 1. 29848 0. 17408 3.21267
328.6 K 2. 48560 2.16943 0. 15595 2.97549 2.47418 1. 35593 0.17508 3.31081
359.1K 2.48029 3.57308 0.12454 2.60615 2.47185 1. 76458 0. 16553 2.90635
395.4 K 2. 47577 4,90922 0.10082 2. 28380 2.47029 2.10464 0. 15702 2.73070

®3 TABREMERTIHENREGRENENFERE

Table 3 Calculated principal refractive indices of emeral

d crystal at different wavelengths and temperatures

Principal Temperature Wavelength Wavelength Wavelength Wavelength
indices /K 0. 4880 pm 0.53975 pm 1.0795 pm 1. 3414 pm
308. 2 1.58252 1. 57860 1.56617 1. 55930
328.6 1.58266 1.57883 1.56623 1.55978
" 359.1 1.58286 1.57918 1.56633 1. 56051
395.4 1.58309 1. 57960 1. 56645 1.56138
308. 2 1.57719 1.57366 1.56159 1. 55489
328.6 1.57737 1.57378 1.56174 1.55525
b 359.1 1.57764 1.57396 1. 56197 1. 55579
395.4 1.57795 1.57418 1.56223 1.55644
*4 FERARBHTHREERY
Table 4 Thermal refractive-index coefficients of emerald crystal
Wavelength 0. 4880 pm 0.53975 pm 1.0795 pm 1.3414 pm
An,/AT (X 107°%) 0. 65 1.15 0.32 2.38
An. /AT (X107%) 0.88 0.96 0.73 1.79
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Fig. 2 Birefringence variation under different wavelength
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