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Fig. 1 Schematic diagram of conical refraction effect in

biaxial crystal
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Fig. 2 Schematic diagram of the computing principle
distribution of phase difference of hollow beams
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Fig. 3 The distribution regularity of phase difference

in the hollow ring
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Fig. 4 The distribution regularity of optical path

difference in the hollow ring

(0<g=<<n/2) FAT 2 H 4 (—n/2<p<<O) M X F 55
OIEIR B EAR A o SR AL AR 22 56 T = B AR 5
FLALAR 22 53 AT B o £ 0 2 0] 1 1 i #0522 30 L s/ s
AL TE =0 fE AL HY S04 AR o b I 32 T4 5, ) Sy
KU b R HE G AT 5 25 DO R I B AR 1E o= £ /2
EHAL . 0=0. 241220 0. Y o (AN —=/2 B =/2 A2
Al —A~ TR B 233 0 6 S I 67 A 22 43 A 3% B2 AR Ak
— AR GRS Hy P4 A 3 xR Y Ol AR 25 AR Ak
— AR B RO 22 BE A i R T DG R B 8 g
B, I HOGRE 22 00 40 & T 2 B K.

JEFR F ' R i IR R T AR AR 22 SR 16 ok
L AN 5.

Hs ZotArE&rxETEHE

Fig. 5 Schematic diagram of vectors in the hollow ring
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Fig. 6 Hollow ring by conical refraction effect in

biaxial crystal
N TR b A R D IR 1] 52 5 52 B
ZATPTBR . HOBETE BUAT f A B filt b, R FH 17 AR 2B 8
I LAE a7

Pinholes .
diaphragm Polarizing

se=e D [0,

He-Ne laser Collimating Crystal Extender  probe and
system lens energy meter

H7 ZHRREFAEA

Fig.7 Schematic diagram of experimental facilities
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Fig. 8 Relation ship between displacement and power
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Fig. 9 Relation ship between displacement and

angle of rotation
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Phase Difference and Polarization Characteristic of Hollow Beams Achieved by
Conical Refraction Effect

WU Zhi-chao, DONG Yuan, LIANG Zhu
(Laser Technology Institute, School of Science , Changchun University of Science and Technology ,
Changchun 130022, China)

Abstract ; Based on the principle of hollow ring achieved by conical refraction effect in biaxial crystal, the
formula of phase difference distribution between every point and the minimal point in the hollow ring are
deduced, and the regularity of phase difference distribution is obtained by means of simulations. The
continuity in the circumference of polarization direction variation of each point in the hollow ring is proved.
In the experiment, un-polarized He-Ne laser is adopted to perpendicular radiate KNbQO; crystal, then
polarization characteristic of hollow beams achieved by conical refraction effect in biaxial crystal is tested.
The result of theoretical analysis agrees well with experiment.

Key words: Biaxial crystal; Distribution of phase difference; Conical refraction; Hollow ring; Polarization
properties
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