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Measurement of Thermal Maximal Birefringent Index Coefficients of
Mica Crystal
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Kong Fanmei Song Lianke

Abstract The variation of temperature has an effect on maximal birefringent index of mica crystal, which according-
ly influences the use precision of mica wave-plate. In order to reduce this negative effect and improve the precision of
mica wave-plate under different temperature conditions, the thermal maximal birefringent index coefficients of mica
crystal is measured by using the method of polarization interference spectrum. Firstly., with Daojing UV-3101PC
spectrophotometer, the polarization interference spectrums of mica wave-plates with thickness of 80 pm, 300 pm
and 813.5 pm are measured and the spectral drift is discovered at different temperatures. Then through accurate
judgment of extreme points of the polarization interference spectrums, the maximal birefringent index of the mica
wave-plate is calculated exactly. At last, expressions of the thermal maximal birefringent index coefficients for mica
crystal are deduced at visible and ultraviolet bands. The experiment is performed under the condition of 0.05 nm
wavelength resolution and the measurement accuracy of birefringent index can reach 10 °
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Fig. 1 Schematic diagram of the polarization interference
measuring system
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Fig. 2 Experimental polarization interference spectrum of

a 300 pm thick mica wave plate at different temperature
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Table 1 Maximal birefringent index of mica crystal at different wavelengths and temperatures X 10°
T/K
d /pm A /nm -
298 313 328 343 358 373
80 394. 95 4.936875 4. 934454 4. 932659 4. 931489 4. 92907 4.927901
300 384. 65 5.128867 5.116101 5.102872 5.052991 5. 041104 5.029886
449. 55 5.24475 5.214424 5.194601 5.174784 5.153221 5.132829
528. 85 5. 2885 5.274914 5. 262336 5. 232765 5.212195 5.30107
641.55 5. 34625 5.322328 5.296746 5.280749 5.264755 5.253346
813.5 364.75 4.707898 4. 677694 4.634593 4.6315 4. 607121 4. 567911
390. 85 4. 804548 4.782508 4.765388 4, 742742 4.725016 4.690708
411. 65 4. 807222 4.781002 4.763544 4.744923 4.716968 4.696021
439. 4 4.861217 4. 834131 4. 812581 4.796012 4.77613 4.762887
466. 15 4.870652 4.851308 4. 830923 4, 813155 4.792779 4.775019
497. 65 4.893915 4. 867809 4. 84859 4.837732 4. 817046 4. 804228
532.5 4.909342 4.89947 4.874114 4. 856134 4. 834005 4. 820635
573.7 4.93657 4.918817 4.904079 4. 878161 4. 85784 4. 840963
618. 4 4.94119 4.925393 4.904877 4. 88836 4. 865458 4. 847351
673. 65 4. 968531 4. 952864 4.928351 4.911586 4.901827 4. 885806
735.2 4. 970621 4. 952495 4.936063 4. 917607 4. 898141 4. 881721
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Fig. 3 Variation of birefringentence of a 80 pm thick mica with temperature at 394. 95 nm wavelength (a), a 300 pm mica

with temperature at 384. 65 nm (b) and 529. 85 nm (c¢) wavelengths, a 813.5 um thick mica with temperature at
390. 85 nm (d), 532.50 nm (e) and 673. 65 nm (f) wavelengths
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Table 2 Maximal birefringent index of mica crystal at different spectral bands and temperatures X 10°
T /K 298 313 343 358 373
Ultraviolet 4.894547 4. 877689 4. 858878 4. 839681 4.823579 4.804102
Visible 5.00323 4.98383 4.963067 4.944264 4.923364 4.907909
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