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Fast calibration parameters of Fabry—Perot etalon by laser linear

frequency sweep
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Abstract: Fabry —Perot etalon is a precision optical instrument. Due to its narrow spectrum and high
fineness, it is widely used in measuring the fine distance, signal detection and analysis and so on. Therefore,
the quick measurement and accurate calibration of parameters of Fabry —Perot etalon has become very
important in numerous optical research and accurate calibration steps. To aim at the parameters
measurement of the Fabry—Perot etalon, the experimental calibration scheme was designed and the narrow
linewidth laser (linewidth<1kHz) was used. Moreover, the high-performance digital oscilloscope DPO4104B
(1 GHz, 5GS/s) was applied to directly test and calculate the parameters of etalon. This paper accurately
calibrated the free spectral range, the full width at half maximum, the fineness, quality factor and the
sweeping constant of the etalon. At last, two results of different schemes were compared. This paper can
provide relevant technical reference for the fast and accurate parameters calibration of Fabry—Perot etalon.
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Fig.1 Schematic of multi-beam interference in the F-P cavity
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Fig.2 Simulation of the F—P cavity output characteristics with

different reflectivity
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Fig.3 Experimental schematic of F—P cavity
22 HHER YE2E BEE. aREAHHIR
RE
B 1% ¥ (Free Spectral Range , FSR)#5 11t /& %5 5

DG 2 v AR G081 T A9 4R A8 X 2 (R R BB R 2
() g 1) o 3000 3 75 2 9 3 R KA HV 9 A A
B Bias, 417 Bias B, & B 5F HE A4 A0 9 A3 2k
Z 5] B BE B DR AN R BE AR I A A 4(a)
fiiR . A HV H Rl & Bias M3 25 Gain, fff F-P
() T 1> 325 S % e 67 T = AR I 09 TR — A 2f S R T e
XFE R R 2, S W R 25, e B A4 R A
1E 1 FSR., 5555 b fifi FH A 30048 19 PZT 05 S 50k
15 MHz/V , 7R YOG 2% 09 PZT Jtin 1V 14345 f
JE |, BOGES 00 B R A 15 MHz B 50T
JE O #F HV W57 %t MON 2298 100 % .

Zet iR, B 4(a) th @ W) A 6 bR BT FE AL 1 HL
JEAE 40 %)k 780 mV [ 1.62 V., Il JE 2% 4 AV=1 620—
780 mV=840 mV ,F—P & i [ 1% 55 M .

FSR=840 mVx15M/Vx100 Hz=1.26x10°Hz  (10)

W5 B i 58 2 28 FSR=c/(2nL), 1% % n=1, 7]
#eH F-P B4 LA 11.9cm,

W E 4b) i , @ (W6 T 2L A (1 H R AR 23 3 A

v !

o0 1496ms @ 780.0mV . -
o 21.80ms @ 1.620V

A6.8340ms  A840.0 mV

(a) R JH = 9 Xt 0 &8 PZT B4

(a) Laser PZT is scanned by using triangular wave

o 4589ms @ 1.538V

O 4592ms ¢ 1.534V
A28.00 ps  A4.000 mV J L

(b) F=P & F i 4> 5 W ik
(b) Test of the full width at half maximum
Pl Al = 1 i X OB AR PZT SEAT 410 DL F-P 9 F
458 Pk
Fig.4 PZT is scanned by using a triangle-wave and test of the

FWHM of F-P cavity
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Fig.5 Testing curves of the sweeping parameter with

triangular wave
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Fig.6 Cursor (b tracks two different voltages of the same

transmission peak using sine wave sweep
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same transmission peak using sine wave sweep
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