35 % DR = R SR — LB A
2015 4 7 A ACTA OPTICA SINICA O

25 I BRI e £ b e e AR i

hER KLR MNZF ABE ESE ERE K A IXX

EP[EI?‘F%%IEE?%I%MU‘C%/ WEFE L. PN 4R B 621900

WE R TOUEREAEOCE PR . N Maxwell 77 88 &, #e SO0 = i i 80 7 8 L F 347 B RO 27 1%
0 11 A AE AR 2SR A o AR O 2 3 AR 2 COAM 80D TR i R 48 20 (LP A5 5 % A =X 2 [ 0 06 2R Akt Ol 2 1 e LA
R AmIRAEAECET T B 43 A BRI 437 T OGS I e AR AT B LP B % 8O0 55, I 38 o 1+ S 4 L AE 9
S vp ARG L AR R B IO 3 5 B A R o A B R PR R . BRSO A ol A LA R T D A 0 Ol 2 I i
TEREOUSE 0 o JEEF A5 2 AR IS o A 3 450 A TR 5 308 T I8 407 18 TR o A i 40 6 R %o T 1 T 26 JR0 S0 s

KW OGE R LFRIE ML PUEM R EOLE

FESES 0436 XEkFRIAED A

doi: 10.3788/A0S201535. 5106001

Study on Propagation Characteristics of Optical Vortices in Bent Fibers

Sun Xibo Geng Yuanchao Liu Lanqin Zhu Qihua Huang Zhihua
Huang Wanqing Zhang Ying Wang Wenyi
China Academy of Engineering Physics, Research Center of Laser Fusion, Mianyang, Sichuan 621900, China

Abstract The propagation characteristics of optical vortices in fibers are studied. The wave equations in the optical
waveguide based on the Maxwell's equation are derived, and then the eigen modes of the step index fiber are solved.
According to the relationship of the orbital angular momentum (OAM) and linear polarization (LP) modes with the
vector modes, the distributions of optical vortices and linear polarization modes in fibers are solved and the advantage
of optical vortices in fibers over the LP modes in theory are analyzed. The propagation of the optical vortices in bend
fibers is simulated. It is found that the distribution of the optical field has periodic rotating properties. The effects of
the fiber's bending radius and the topological charge on the propagation of optical vortices are researched. The
smaller the bending radius is, the greater loss in propagation is produced. The larger the topological charge is, the
greater loss in propagation and the shorter rotating period is.
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Table 2 Propagation progresses in bent fibers (the bending radius is 8 cm)
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