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Abstract: A tunable single frequency laser with ultralow-noise and high vibration resistance is devel-
oped, and its working principle and structure design are introduced. The laser worked at 1 550 nm is
consisted of a single frequency laser resonant cavity, a polarization containing optical fiber amplifier
and a monitoring feedback optical path. By using a closed-loop temperature control technology, the la-
ser shows a higher precision and stability, and its extremely temperature control resolution is up to
0.001 C. Using frequency components and a matched closed-loop system ,the locked output frequen-
cy and power of the laser are implemented. The closed loop system not only gives the stability of
wavelength and power, but also greatly reduces the low frequency noise of the laser system and effec-
tively improves the laser damage threshold. As a result, the fiber laser can provide the long-term power
stability better than 1% and the relative intensity noise better than —130 dBc/Hz. By selecting different types
of seed light source cavities, the laser line-width can be controlled in the 1 —400 kHz. Furthermore, the out-

put power of fiber laser is 1 W and tunable wavelength is 3 nm. At 1 Hz, the phase noise is less than 10
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prad Hz 7 /m OPD and the shock resistance ability is 0. 1g (g for the acceleration of gravity).
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Fig. 1 Schematic diagram of TSFFL
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Fig. 2 Testing system for phase noise

3.1.2 AaxfsR R A

PG 25 (/) AH XT 5 B B 75 (Relative Intensity
Noise, RIN) 2 38 o #00 #5 1 H2 0 5 % o 2
KH D) B R S . &l 3 Fros i i
JGE T G PR S A 6 DR A S A B R 2%
H OGRS RO R SR B AR T I Bl
155 43 A A 5 80 1 X B 8 IR 7 L DT S
BT ASC b 152 B 75 {8, 9388 o 7 0 20 A5 AR X o 52 IR
FAE

|t —umrs — o —] et

LT

PR3 R B RE WA I R o

Fig.3 Testing system for relative intensity noise
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Fig. 4 Linewidth measuring system
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Fig. 8 Measurement of laser linewidth
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Fig. 10 Typical optical spectrum of TSFFL
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