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Study on Polarization Properties of Whispering Gallery Mode Fiber Laser

Feng Li Zhang Yuanxian Pu Xiaoyun

(Department of Physics, College of Physics Science and Technology » Yunnan University, Kunming, Yunnan 650091, China)

Abstract The polarization properties of whispering gallery mode (WGM) fiber laser pumped by evanescent waves
are studied. Both transverse electric (TE) wave and transverse magnetic (TM) wave exist on condition that pump
beams transmit in a bared optical fiber in skew way. additionally for the same number of radial mode order and
angular mode number, the wavelength difference between TE and TM waves monotonely increases with fiber
diameter decreasing. and monotonely decreases with the refractive index of cladding solution increasing. The
observed experimental results, on the basis of excitation mechanics of evanescent wave pumped WGM fiber laser in

combination with the analytic asymptotic formula. validate the theoretical value very well.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 3 Typical interval behavior for varying fiber diameter,

where the refractive index of cladding solution is 1. 386
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Fig. 4 Typical interval behavior for varying cladding

refractive index, where the fiber diameter is 97. 3 um
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Table 1 Calculated and theoretical mean model interval with different diameters

Fiber diameter /pum Theoretical interval /cm ™! Experimental mean interval /cm ! Relative error /%
252.0 2.18 <2.00 null
192.6 2.99 2.96 1. 00
147. 2 3.78 4.10 8.47
110.0 4. 64 4.82 3. 88
92.0 5.55 4.95 10. 81
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Table 2 Calculated and theoretical mean model interval with the refractive index of cladding solution

Refractive index of cladding Calculated mean model

1

solution n, interval /cm™

Experimental mean model

) L 1 Relative error /%
interval /em

1.354 7.07 6.88 2.69
1. 364 6.59 5.91 10. 32
1.376 5.92 6.14 3.72
1. 386 5.31 4.94 6.97
1.395 4.73 4. 39 7.22
4 é:lilf ilﬁ 5 Jiang Nan, Wang Dongling, Pu Xiaoyun. Whispering-gallery-

X T T A Bl R 3 i A e T B AR SO T
e . bz ot LU ARG 2 7 2T 6 2T 1 3 4 16 il
1B N PO ST P B Ok i S O AR AR ) T
AR FL OB . LA DG L R i S OB R AR 18] - AT B B
W o BEIE A5 62 T S 5 R A% e A RO
1452 BOR [] P A58, 9Bl 0488 B A X 22 i) 1 gl e 2
TR L8N s BEAE G AT BLAR RS A2 1) RS CROR A
A% RO [R] A B L I RS 1 A 22 ) 4 90 32 P
P /N o MR T T O 1 WGM SR 2F O 1
PR AL L 25 AL T Rl A E WGM IR IR 07
AR AT 2 2 3 ARGF g R T SRR

& F X
1 H. J. Moon, Y. T. Chough, K. An. Cylindrical microcavity
laser based on the evanescent-wave-coupled gain[J]. Phys. Rev.
Lett. , 2000, 85(15): 3161~3164
2 J. D. Suter, W. Lee, D. J. Howard et al.. Demonstration of
the coupling of optofluidic ring resonator lasers with liquid
waveguides[ J]. Opt. Lett., 2010, 35(17); 2997~2999
A. Shevchenko, K. Lindfors, S. C. Buchter e al.. Evanescent-
wave pumped cylindrical microcavity laser with intense output
radiation[ J]. Opt. Commun. , 2005, 245(1); 349~353
4 X. Jiang, Q. Song, L. Xu e al.. Microfiber knot dye laser

w

based on the evanescent-wave coupled gain[J]. Appl. Phys.
Letr. , 2007, 90(23): 233501

mode laser of evanescent wave exciting and coupling dye gain in
cylindrical microcavity [ J]. Chinese J. Lasers, 2007, 34 (7).
920~923

VAN [ S 0 N N BE I8 0 DS &R e OR R S | A G
BRABROLER L] BBk, 2007, 34(7): 920~923

X. Y. Pu, N. Jiang, D. Y. Hanet al.. Linearly polarized three-
colour lasing emission from an evanescent wave pumped and gain
coupled fiber laser[J]. Chin. Phys. B, 2010, 19(5): 054207
Zhu Kun, Zhou Li, You Honghai e al.. The study on the
produced length of whispering-gallery-mode fiber laser[ ]J]. Acta
Physica Sinica, 2011, 60(5) :054205

BB WL S GET Il R R O8RS
B SMISHEL)]. HEF R, 2011, 60(5) 1054205

8 Jiang Nan, Pu Xiaoyun, You Honghai et al.. Tricolor lasing

o

-

emission from an evanescent wave pumped and gain coupled fiber
laser[J]. Scientia Sinica (Physica , Mechanica & Astronomica) ,
2011, 41(8): 924~931
LAz Uk ST R B 2 A A OB = A
St FEMAF HEEF, A F. RXF, 2011, 41(8):
924~931

9Y. S. Choi, H. J. Moon, K. Y. An e al.. Ultrahigh-Q
microsphere dye laser based on evanescent-wave coupling[J]. J.
Korean Phys. Soc., 2001, 39(5): 928~931

10 Y. Wu, X. Yang
enhancement of second harmonic generation[J]. J. Phys. B,
2001, 34(11). 2281~2288

11 D. Y. Han, X. Y. Pu, N. Jiang et al.. Polarization properties

Quantum theory for micro-cavity

of an evanescent-wave pumped whispering gallery mode fiber
laser[J]. Chinese Science Bulletin, 2010, 55(7); 567~572

12 C. C. Lam, P. T. Leung, K. Young. Explicit asymptotic for
the position, widths, and strengths of resonances in Mie

scattering[ J]. J. Opt. Soc. Am. B, 1992, 9(9): 1585~1592

EERE: R4EH4

s102009-5



