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Fig. 1. Schematic of GdTaO4 crystal prism sample:

~EM, nN5a, b, c

n is normal direction of the plane perpendicular to

crystallographic axis a, b and c.

3 HRE5T®

7£ 473, 532, 632.8 A1 1064 nm P T 73 51 &
T GATaOy iR ALE =ANT7 IR AT 5 28, I & 45 5L 0
F1. NER1IHATLEH, EERTT A b, BEERK
FISE N, H7 52 AR N, R K — R, W SRR
BT A1, 35 ZE AN A, 3X A BT dn A 1) 45 1m) e
FrEL.

#1 GdTaOq4 @RBIHT I 2R M EAE
Table 1. The measured values of refractive indices of
GdTaOy4 crystal.

A/nm Ny ny nz
473 2.0793 2.0983 2.2208
532 2.0644 2.0828 2.2008

632.8 2.0496 2.0665 2.1808
1064 2.0252 2.0413 2.1486

37 55t 3 5 3K 1 56 2 T B Sellmeier 77 72
& 15
B;
tiare i=wyz (2)
S, A AR RS K, B m,
1A P T A, SR Mathematica 87

n—A—l— — D;)\?,

087801-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

38 F W)

Acta Phys. Sin.

Vol. 65, No. 8 (2016) 087801

H) Solve XK fi#, 153 Sellmeier H 2% & A, B, C fl
D, k2 frw, Hb ABHFRAL, B, CHIHALN
nm?, D [FJEAN nm 2

2 Sellmeier FTEFRE
Table 2. The constants in Sellmeier’s equations.

Ny Ny Nz

A 4.10755 4.13336 4.61362
B/nm? 36568.33378 52480.58526 54733.89487
C/nm? 60399.65518 30991.39439 56769.06600
D/10~8 nm™2  3.55349 1.24635 4.24314
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Abstract

In this paper, the refractive index of GdTaQy4 crystal is measured by the auto-collimation method. GdTaO4 crystal
is processed into three rectangular prisms, their planes with longer right angle side are planes a, b and c of the crystal,
respectively, and their normal directions are the directions of crystal plane axes a, b and ¢, respectively. with a side by
angle ¢. Plane enclosed by hypotenuse and the longer right angle side is subjected to fine polishing, while the surface
plating for the latter is subjected to Al reflectance coating, so that the light is incident along the hypotenuse plane with
minimum angle of deviation (6), reflects on the plane with longer right angle and returns along the original path.

The rectangular prisms processed by GdTaQy4 crystal are placed on the platform of 32 J goniometer with an accuracy
of arc seconds. The 473, 532 nm YAG double frequency laser, 633 nm He-Ne laser and 1064 nm YAG laser with stable
light intensity are used as a measuring light source, light will refract into the light perpendicular to the longer right angle
side when the laser of measuring light source shoots towards the bevel of a prism with a minimum angle of deviation (0).
The refractive indexes n,, ny, and n. of a crystallographic axis directions can be measured by ¢, 6 and the relationship
between refractive index ellipsoid section and prism refraction of light. The constants A;, B;, C;, and D; (i = z, v,
z) are given in Sellmeier’s equation n? = A; + B;/(A\* — C;) — D; A%, and the values of angle V; included between light
axis and refractive index at wavelengths of 473, 532, 632.8 and 1064 nm are calculated to be 22.5, 22.5, 21.9 and 22.0°,
respectively. It is proved that GdTaO4 crystal is optically positive biaxial crystal.

Keywords: the auto-collimation method, GdTaOy4 crystal, refractive index
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