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Simulation and design of in-line fiber optic etalon with Zemax

CHENG Yi', WANG Fujuan’, WANG Zixin®, CAI Zhigang’
(1. Advanced Fiber Resources (Zhuhai) Co., Ltd., Zhuhai 519080, China; 2. School of Physics, Sun Yat-sen
University, Guangzhou 510275, China; 3. School of Electronics and Information Technology,
Sun Yat-sen University, Guangzhou 510275, China)

Abstract: The single-layer coating and Fabry-Parot resonant cavity (FP cavity) were analyzed in principle, and
the tap coating and FP cavity were modeled using the coatings tool of Zemax software. The reflectance and
transmittance of single-layer coating with different refractive index materials were analyzed with respect to
wavelength. The model of FP cavity was simplified and analyzed, and the reflectance and transmittance were
preliminarily verified with an air-gap FP cavity with 3 mm gap. A fiber optical etalon of 50 GHz commonly
used in communication was designed, and a production scheme of in-line optical etalon based on Glens
collimator was introduced. Through the design, the transmittance and reflectance of the spectral ratio film of
the Glens plane were controlled, and the distance between two Glens collimators was adjusted to achieve the
control of the peak value, valley value transmittance and free spectral range (FSR) parameters of the FP cavity.
Through the simulation, the parameters of the simulation and samples were obtained to be basically the same.
The inter-sample differences, differences in spectral peak transmittance and spectral phase differences were
also analyzed. Analysis of FP etalon by Zemax is convenient and intuitive, which provides a new method for

FP design and analysis.
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Table 1 Reflectance of different refractive indexes

n RI%
1.000 0.0
1.387 10.0
1.618 20.0
1.850 30.0
2.107 40.0
2414 50.0
2.806 60.0
3.353 70.0
4.236 80.0
6.162 90.0
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Fig.2 Transmittance of coating TF versus wavelength
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Table 2 Parameters of coating FP

Material Thickness Is_absolute Loop_index
A 0.251 0 0
Air 3000 pm 1 0
A 0.251 0 0

Horpr A Sk 2.2 5 B B ERAR A AL, BT =
2414, JREER VAA- K . e 2 A (Alr), &
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Fig. 4 Air-gap FP cavity
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Fig. 5 Transmittance of coating FP versus wavelength
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Fig. 6 Reflectance of coating FP versus wavelength
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Table 3 Parameters of samples and simulation

Parameters Samplel Sample2 Sample3 Sample4 Sample5 Sample6 Simulation
Jfrsr/GHz 49.5 49.2 49.6 49.5 49.9 50.0 50.0
Peak loss/% 95.4 97.0 96.0 932 93.3 92.1 100.0
Bottom loss/% 11.3 11.3 11.4 11.2 9.5 9.2 11.1
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Fig. 10 Variation of transmittance with incident angle

A LAUER BN FE 0°~2°, B i AL T 2 £ A
1o TR T b T P o AR 04 SSORE BE AR 1.2°RA Y,
MR A GBI FP S B AR A 0,681, AR 5 SLBR
s L e e Hm A, WIE 11 PR,

100
90
80
70 +
60
50
40
30
20
10 F

— Sample 1
— Sample 2
— Simulation

Transmittance/%

O 1 1 1 1
15520 15524 1552.8 15532 1553.6 1554.0
Wavelength/nm

11 EUERNETERERKNTN
Fig. 11 Variation of transmittance of simulation and sam-

ples with wavelength

1A X A AR i, 36 o 468 78 2 B A
IR, R AT S BURSDURIRE S G ER I E 5

4 it
RLEARTHEEMFPEARE, T
Zemax 1Y 7 AR, B B2 5 T H X FP s

BEAT T8, BETF TR SRR Ol 2k AR 2 RN
Fr BEAT AR F A TR . O T SR RN S B, A2
FETRE A, A ERE i 12 O 25 RS B
ST A i OETE E EAEAS (A — S A
[ A 22 () A7 A 22 5o fh T T 200G 5 1) A 5 2
P AE R R P JC I ARAIE 3 mm 25 B A AR SE . T
o i M35 ok R A7 A R D 22 5 2 o T e BT A 1Y
BAFER T 20 SR 9 B A8 = B0y ol o 0 A FP
P PRES R G ASMER KRR, KB FP &
9IS A0 0 0.68°IF, BEAUL S i DT 45 0 %
BEALLTT 35 XF FP R AT PO B Fl o r B —
UE RS

5% 30k

(1] Al S, 0N, 5. IATAHRSLE Fabry-Perot ARifk

B P £ b g 2w (0], 06 50 AR R, 2020,
57(9): 091201.
YU lJiayin, FAN Jing, LAN Xuhu, et al. Influence of re-
flection-induced retardance on the measurement of Fabry-
Perot etalon interval[J]. Laser & Optoelectronics Pro-
gress, 2020, 57(9): 091201.

(2] xphnpe, 0, x0T, 5. A BLIDGRE eRs BE K pn
RETTERTTE [I]. Je2241, 2020, 40(20): 2030001
LIU Jiaging, LIU Lei, LIU Lei, et al. Wavelength calibra-
tion of ultra-high resolution brillouin spectrometer[J].
Acta Optica Sinica, 2020, 40(20): 2030001.

[3] 2=k, FEMS, BRI, 55, 288 XEOEEH K0 FP FR

THE 7 0o 3 il 2 A v S KL (0] 524k, 2020,
49(11): 1149016.
LI Lu, ZHUANG Peng, XIE Chenbo, et al. Calibration of
FP etalon transmittance curve and wind field observation
based on Doppler wind measurement lidar[J]. Acta
Photonica Sinica, 2020, 49(11): 1149016.

(4] %3 THAE, (145, 45, FP ks R Shie i il SR
HIBESE L] Ot SR, 2012, 10(6): 49-52.

XU Qiong, DING Liping, FU Hao, et al. Bistability of op-
tical actuated micro-cantilever in a Fabry-Perot[J]. Op-
tics & Optoelectronic Technology, 2012, 10(6): 49-52.

(5] xUmeny, sk, Qg 56Tk -1 08 I 9 9
DT T I8 B AR L] JeE SO EOR, 2006, 4(1):
55-57.

LIU Xiaoming, ZHANG Minming, LIU Deming. Widely
tunable Febry-Perot etalon filter[J]. Optics & Optoelec-
tronic Technology, 2006, 4(1): 55-57.


https://doi.org/10.3788/AOS202040.2030001
https://doi.org/10.3788/AOS202040.2030001

1336 -« N H

A5 % 6 )

(6]

(7]

[8]

(9]

[10]

PV VuR, I, TR, & BT A F-P Ardk Ry n]

P [ N OGIE I RS 0], 2B RO, 2003, 24(2):
107-109.

YANG Sigang, PAN Qing, HU Bichun, et al. An adapt-
ive tunable optical filter based on solid cavity F-P
etalon[J]. Semiconductor Optoelectronics, 2003, 24(2):
107-109.

&30, BULEE, ZHIE, BB WA T
W7E (1], e 0K, 2020, 31(8): 800-805.

JIN Wenzui, ZHAO Hongxia, AN Xueyao, et al. Re-
search on the optimal design of a communication band
broad-band absorber[J]. Journal of Optoelectronics-La-
ser, 2020, 31(8): 800-805.

TT2EAR, AL, WU IE 787 5L A BRI L] e
2, 2021, 41(14): 1416002.

JIANG Xiaowei, WU Hua. Dual-channel narrow band-
width metamaterial absorber[J]. Acta Optica Sinica,
2021, 41(14): 1416002.

BSOS, Mg SCIs, BRI, 45 e AN $ R VCSEL fi
PR 8RS B AT 2 D). S -0k, 2021, 32(11):
1135-1139.

HU Wenjie, MEI Wenting, HUANG Junfeng, et al. Ex-
perimental study on enhancement of microwave modula-
tion efficiency in VCSEL laser using a grating external cav-
ity[J]. Journal of Optoelectronics:-Laser, 2021, 32(11):
1135-1139.

FIAR, e, &8, 5. H ZEMAX Bl Fibe Beik
28 % P47 BE A 1 52w (7). R DL, 2007, 28(5):
649-653.

YAN Yadong, HE Junhua, CANG Yuping. Effect of

[11]

[12]

[13]

[14]

[15]

penta prism error on parallelism detection with
ZEMAXUJ]. Journal of Applied Optics, 2007, 28(5):
649-653.

. T Zemax [ C-lens YCET Ui 4% 4G 404 [T].
BLH TAREHR, 2022, 51(6): 143-146.

CHENG Yi. Analysis of point error for C-lens fiber col-
limator with Zemax[J]. Mechanical & Electrical Engin-
eering Technology, 2022, 51(6): 143-146.

WAk AT RIR W FP AR RIS (D). K KEH
T K2, 2010.

HU Yonghong. Reserch on FP etalon for imaging[D].
Changchun: Changchun University of Science and Tech-
nology, 2010.

JEER, BRI, X, 5. AOEFHBEEAR M. 1.
BUM: WL R, 2006: 61-64.

TANG Jinfa, GU Peifu, LIU Xu, et al. Modern optical
thin film technology[M]. 1st ed. Hangzhou: Zhejiang
University Press, 2006: 61-64.

LR, B IRIRIR R L ISR et T
WA ST R B R EE (M. BEEE, B 7 AR bt
Tl i, 2009: 299-340.

BORN M, WOLF E. Principles of optics: electromagnetic
theory of propagation, interference and diffraction of
light[M]. YANG J S, Transl. 7th ed. Beijing: Electronic
Industry Press, 2009: 299-340.

i S —FHEET FP ARMER I EUE R & : CN212009020U
[P].2020-11-24.

CHENG Yi. An optical filter based on FP etalon:
CN212009020U [P]. 2020-11-24.


https://doi.org/10.3788/AOS202141.1416002
https://doi.org/10.3788/AOS202141.1416002
https://doi.org/10.3788/AOS202141.1416002

	引言
	1 理论分析
	1.1 单层膜
	1.2 FP腔

	2 建模
	2.1 系统设置
	2.2 设计膜系
	2.3 设计FP腔

	3 实验结果与分析
	3.1 器件生产
	3.2 器件测试
	3.3 数据分析

	4 结论
	参考文献

