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Wavelength measurement of acetylene-stabilized laser at 1542 nm using

optical frequency combs
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Abstract: Wavelength measurement of frequency-stabilized lasers using optical frequency combs (OFC) is a necessary procedure
to establish OFC-based wavelength standards. In order to establish the wavelength standard based on OFC and provide technical prepa-
rations for laser wavelength calibration, the wavelength of an acetylene-stabilized laser at 1542 nm was measured using a self-devel-
oped fiber OFC. By means of frequency beating between the reference laser generated by the OFC and the laser to be measured, the ab-
solute frequency and vacuum wavelength of the acetylene-stabilized laser were obtained through simple algebraic relationship and were
compared with the corresponding internationally recommended values. The measured vacuum wavelength of the acetylene-stabilized la-
ser was 1542.38371235742 nm, within the uncertainty range given by CIPM. The stability was measured to be 4.13x107" in 1 s. The
wavelength measurement results of the acetylene-stabilized laser by two different OFCs were highly consistent, which further proved the
accuracy of OFC-based wavelength measurement. This research is of great significance for conforming to the international development
trend of length standards, and will accelerate the application of OFCs in the field of laser wavelength measurement.
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Fig.1  Principle of wavelength measurement based on OFC
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Fig.2 Schematic diagram of wavelength measurement system

2 Bt AFRHMERER

AW R R IR A A BB EDLE R
R, LW RGEME 3 (a) FR. 206
WG E R RENEO IR & L T REPEOE K
Ko O LG AR R AR
2K A A IR PRI AT o) SERR AN, ARt &
G T 50 cm X 38 em X 13 em YRR BT AUFE
b, WE 3 (b) B, JCHTRLAR i 2he B 2H BT
PRUERLAE N, B4 18 A A 5 005 BT B e 2%
WAL L8 i B TR BUE AR DSOS . 7R B2
SRS W B A o A OGS B i BAR Ay 5 TARIR
L2 WU Z /i 0 TAE 7 SRR G #s
AR A 200 MHz, WK 28 1560 nm, F1
DR 2120 mW, HA DGR3 (o) Frs.
ARG AR 1 06 3 S R A 9E L IR i R IUOG Y
1542 nm A, I S ERABOCIIR A ET #4500

B J5 G AT R — R HE R 2

(b) ¥R G
(b) Optical system

1450 1550 1650
WA /nm
(OF b
(c) Output spectrum

K3 eIk RGeS oL

Fig.3  Actual system of OFC and its output spectrum
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Fig.4 Frequency counting results after OFC phase locking
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Fig.5 RF spectrum of beating signal
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Fig.7 Wavelength measurement results of different OFCs
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