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Frequency Drift Measurement on Single-Frequency Laser by Short
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Abstract Based on delayed self-heterodyne and phase unwrapping techniques, a new approach to measure the
frequency drift of a single—frequency laser by adopting relatively shorter fiber delay lines is proposed. The working
principle and factors affecting the measurement accuracy of this method are given in theory. A laser that we can
get the function of the frequency fluctuation easily is used to test the presented method. The experimental result
demonstrates that the actual curve between laser frequency and time can be acquired accurately by this method.
Then the frequency drift characteristic of a 1550 nm wavelength laser is measured by this method with a 6 m fiber
delay line in 3 h continuously, resulting in the long—term frequency drift of 75 MHz/h, which is consistent basically
with the nominal frequency stability 50 MHz/h.
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Fig.1 Experimental setup of frequency drift measurement on single frequency laser
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Fig.2 Verification setup of frequency drift measurement on single frequency laser
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Fig.3 Oscilloscope recording of two successive absorption lines
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Fig.4 Measured H®C"N absorption spectrum (a) and the corresponding laser frequencies (b)
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4 BRSO A A RIS S

P PE LB R  FE AT PR OG SRCR AR R I A L o R F BE R LR K R 6 m, RIVAR 4B AR 037 22 SR KR
R A i R AR R A8 A R 16.7 MHz o RFIUEOG AR 4 55 [F NP Photonics 23 1) 42 7 ) Rock £ 371 78 £k 56 G 41
A% OIS HON UL K 1550.050 nm, 3§18 2628 55 R 4.2 kHz, B3R 5E R 50 MHz/h,

P16 Sy XTI s A0 401 (1 ms) A0 30 A o B8 DN 2 1) 495 2R, SR A I ) [B] B 20 s H &1 6(a) 2 0 2 715 21 4 22
5 A 22 AR A 2R TR 4(b) R A R A 3O R AR 1k il 2K

I 6(b)AT LLE ), i BOG #8 7E 1 ms B (8] AR AR A AR /1N, 295 200 kHz, 38 B3O 28 A7 55 e 119 Ja 10 40 %
R B . T34, INIEL 6(b)idk W] DL Y, 76 S B[] o SOR 55, 0 0 45 1) 1) 93000 28 i o 400 23R A A 161 28 24 0 2 9 —

0702008-5



S I S

FE W BEALME o
3.185 16.88
@ (®)
3.180| . r . 16.86
® 3.175} ; , 516.84-
= ' 16.82
g 3.170 S oo
=1 = 10. I
%gigz JHre! : |1 S16.78] 1
g0 Ve W LT £16.76]
§3.155- | RTe 2 16.74)
™~ 3.145 - - ) &16.70!
31400300 200 600 800 1000 16.68—300 400 600 800 1000
Time /ps Time /ps

L6 1 ms P 2 75 £k 2k (a) F1 X BT 9 S0 A0 3 22 4kl 28 (b)
Fig.6 Unwrapped phase difference (a) and the corresponding lasr frequency drift (b) in 1ms
7 09 MAZOE AR T ALt 7 22 i 3 h A5 B B 45 2R RAEIS (B A1 B% 2 s o 8 7(a) AL 2222 ARt 2, 181 7
(b) kg AFL R 1 O A 8 B AR e M i 2

80 400
(@ ) (b)
L Tof L i N 350 | 75 Mz
£ 60} Bl M 5300
g o0f 250 |
e a0 | 2,200
& g
g s0f & 150}
g 200 £ 100}
I 3 5ol
£ 10 g 50
0 f 0}
-10 : : : : s -50
0 05 10 15 20 25 3.0 0 05 10 15 20 25 30
Time /h Time /h

P73 b AR A3 2 78 1 T2k () KT 7 ) 00 48 B RS 1T 2k (b)
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