W4T B 8 1] Xt F % M Vol.47 No.8
2018 4F 8 A ACTA PHOTONICA SINICA August 2018

doi:10.3788/gzxb20184708.0806001
SR VO A% 3 T8 Ik 7 W 7 X DG 2T THOG K Wi 4 BY 52 Wikl

I, ZER, X, G, ]
(1 v [ B 2= Be VE 22 22 kG B LR 58 07 . P & 710119)
CHEDBER4S5ERBERILRE IR F5 266237

B E.oRAAAEARBE MR FRIEARITE R4 P 3 kHz WL A B AR F o) = ALt
ATT RS, R ERATRIE. A AN E R RO B e IR IR 5 R L G X 400 Hz
) R iR AT M ARARAL A M BORE TR E AR B AR F A ST R RN ER SR AV, A K
15 5 90 5 0 B AR, B A 2 5 o AL G KSR 7 1 A5 3, A5 B 18] T8 R AR 400 Hz. 7T 4o A8 4 A R #0088 98 5F %
TEREMANGCEETERERABORBKRGAFEE A REMNAEEAARF N EIRFA BT
1% % B R RAE T E 0 ok IR R B AT R, R T AR MR P A9 B AR B L 1R T &
Sy 38 g KRR B

KER AG AT LA HARTE ;0 h AL 8 A R B R IKS

hE S ES  TN253 S ERARIED : A XEHS:1004-4213(2018)08-0806001-7

Influences of Relaxation Oscillation Noise of Pump Laseron Fiber Laser
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Abstract: In phase generation carrier demodulation of fiber laser hydrophone, the physical mechanism of
inherent noise near 3 kHz is analyzed theoretically and proved by an experiment. The relaxation
oscillation peak of pump laser is measured firstly, and the carrier signal frequency is gradually reduced at
an interval of 400 Hz to observe the movement direction and magnitude of the inherent noise peak. The
experimental results show that with the decrease of the carrier signal, the inherent noise peak moves to
the low frequency direction, and the movement interval is also 400 Hz. Therefore, it is considered that
carrier signal superimposed with the relaxation oscillation noise of pump laser is the cause of the inherent
noise. Finally, the inherent noise is suppressed and a relatively flat background noise spectrum is obtained
through reducing the carrier signal frequency of phase generation carrier demodulation algorithm.
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Fig.3 Intensity noise spectrums of pumped laser and DFB fiber laser
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Table 1 The relationship between pump power and frequency of relaxation oscillation peaks
Relaxation oscillation peak frequency Relaxation oscillation peak frequency
Output power of pump laser/mW of pump laser when use pump laser of pump laser when use pump laser and
alone/kHz DFB fiber laser together/kHz

50 8.9 9.0

100 9.1 9.3

150 9.4 9.5

200 9.6 9.5

250 9.6 9.6

300 9.7 9.7
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Fig.5 Background noise spectrums of DFB fiber laser hydrophone with different carrier signals
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