% 44 %% 91 T RRFFR Vol. 44 No. 9
2021 4 9 A Journal of Chongqing University Sep. 2021

doi:10.11835/j.issn.1000-582X.2021.216

22 155 1R G e ROE i KO £F
D Be DE e s P e AR AL B o ik

RFR.AFR. X &, %ZEHIX
(PRRXF NEHFEHIMNRAKFTIHREELELERT, KR 030051)

TEE 2 — A0 F L6 T SRR A A Sk R A 2B A A 470G B B AT 5 R IR 4 8 R 2T
M RET—HATEAOFSE FHRERZALGLT HELABHIRIE RS ERIAZT T E, #F
KA I, B 3T SRR Ao o B30 40 B B 45 M 09 5 2R 3T, T A B0 45 B B AR e R AL
AR A KR IAR 55 B TR X G NI A2 Fo 2 PSR X WA S, B, 4 458K
Fo o 0 R S B T ARBE X R AR AL T BT A A B, BP T X B R dR B R 89 2R, E R AR SF A9 R
Yo, RE BT AR R M AT B R KT BB S LB LT TR e R A 4
M) T ik 5 I F R b & R A,

KB AT RHALLA HBEIEREZ  ABFE T HRER ARTHN

RESES TN 253 XEktRERD A X EHES:1000-582X(2021)09-139-08

Optimization design method of surface plasmon resonance

based photonic crystal fiber polarization filter
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Abstract: In this paper, a method for optimizing the performance of photonic crystal fiber (PCF)
polarization filter based on the surface plasmon resonance (SPR) effect was proposed. The method was
realized by using the asymmetry of the metal filler and the refractive index environment around the
core. The study shows that the effective refractive index of the surrounding materials could be effectively
controlled by the special design features of the core and metal filler of the photonic crystal fiber to realize
the birefringence effect of the metal plasma mode and the birefringence of the core mode of the fiber.
Therefore, when the core mode and metal surface plasmon mode satisfy the phase matching conditions, the
polarization filtering effect could be achieved, and a good extinction ratio could be obtained without
complex structure design of the photonic crystal fiber, which reduced the difficulty of device preparation
and solved the problem that the designed fiber structure could not realize the actual preparation.
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Fig. 1 Cross-section view of the PCF filter
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JCEFBERL A I b — SR AT ST 8 5 Sellmeier 7 F2 K E LR

2 0.696 166 3A* + 0.407 942 6A* 4 0.897 4792° 2
" A7 —0.068 404 3° A% —0.116 241 4> 1* —9.896 161°°

A AR PR  pm,
T A% i 1) T2 Ul R o A ST S R B R R L RAROG R

aZZkQIm(ncn% (3
K ko N H H 2 WD o WA ISR A T 9 . AT B i BiRE R Epe Xl
10 P,
I oss :Zlog(P(z)j 4)

XH P, BSEZFH =0 AbMEERE, H P(2)=Pye =, ZiG Lk 2 A%, v LIS 3] PCEF /) FR i 45 #E
L =10log(e)a =8.686 X ijlm[ndf]o (5)

XFF PCF U8 i a4 P e R 1, fe 8 22 B9 PP Al AR M 2 — U2 78 — I BR J7 ) b 403 48 &2 9% 5, T 53 Ah— 1> i
P71 b D R P AR RAR . XA A BB PRIE — N BAF BYIE DG I E L
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Kfrea, Mla, 5300 X AR Y e PR (9 BRI BFE s L R OEEF KB A7 8500 241 98 i U 3 BT DA R
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Fig. 2 Effective indexes of the core mode, the SPP modes and the confinement loss of the

x and y-polarized core modes as a function of wavelength
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Fig. 3 The effective indexes of the core mode, the SPP modes and the confinement loss of the
x and y-polarized core modes as a function of wavelength

under the condition of fiber birefringence
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Fig. 4 The effective indexes of the core mode, the SPP modes and the confinement loss of the
x and y-polarized core modes as a function of wavelength under

the condition of SPP quasi-birefringence effect
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Fig. 5 The effective refractive index of core mode, SPP mode and x and y polarization
core mode loss changes with wavelength under the combined action of

birefringence effect and quasi birefringence effect of SPP mode
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Fig. 6 Application of local parameter adjustment in the design of PCF polarization filter based on SPR
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Fig. 7 Influence of birefringence characteristics of core mode and SPP mode on ER of PCF polarization filter
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Fig. 8 Optimized structure of the easy prepared fiber-optic polarization filter
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