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Abstract A short-linear-cavity all-fiber laser configured with 1.8 ¢cm Er*" /Yb*" co-doped phosphate glass fiber is
demonstrated experimentally with single frequency and high frequency stabilization. The fiber laser is composed of a
high-reflectivity fiber Bragg grating (FBG) and a polarization-maintaining FBG. The pump is from a semiconducter
laser of single mode at 976 nm. When the pump power into the cavity is 360 mW. the output power of the laser
reaches more than 65 mW; the signal-to-noise ratio is higher than 70 dB; the laser linewidth is about 3 kHz and the
polarization extinction ratio is about 40 dB. Moreover, the length of the active fiber is tuned by a piezoelectric
transducer (PZT), and the laser frequency tunable slope is 14.2 MHz/V. Then the laser frequency is stabilized on
FBG by using side frequency locking method. The long term frequency fluctuation is reduced from 25 MHz/10 s to
2.5 MHz/h.
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Fig. 1 Schematic diagram of the laser

0902005-2



(7 E

ST A 2 SRR 5 ) A LR IFE DL 2T O 2

Bl 2 i 7ot £ TEC iRy 18 CRf
(13 & G B O 1548, 738 nm M 2 10 4 &]
TRLAE MO A R T 70 dBL A A 225
S 3 kHz, Bl 1 O & 19 SIS FoR
& WOt s AE 600 mW Bz R T RG T
65 mWHOE . i T 976 nm BE S 47 19 #FEAR
95 24 4006, DRI S B HE AT IR Tl 1 il 2 T R 2
360 mW ., Il A% 22 e 55 I . 7 2 a1 SBOE 9 31
JEEeik 40 dB.

10.8dB/D RES:@.@2nn _ SENS:HIGH 1 AUG: 1 SIMPL:RUTO
18/ 0080 eSO fm _ OOHIG e 1 SPL
-KI
“ o
18, B
B / l 70 d
sl - —
-304 F - Y A
i 0 W,
« \
//
“’ N
Al 9
v N i
-78, YW 5’( i
1548. 0@rm 1549. 0@rn 0.20rm/D 1550.00rm

2 b OB 6 A
Fig. 2 Spectrum of the output laser
T A 42. 1 MHz B962F T -4 48 % T
WAL MZD P OG0 PZT JaE R 45 51 4n
K 3 fis . Yot E g PZT 2 2I0EE N 68.9 Vi
MBI EIR S S OB R TE MZT
ik 7 1096 AT vk SR s R PR AT DL AR 310

TR A 5 oK 2% B B LR 3 8 FLR T 82 MHz,
2 3] i e 4 A3 1) 9K 2l v s 4 R R BE I 21 5¢ 48 1Y
P L

0 500v/ 507/

interference
fringe by MZI

PZT drive signal |

2,
AX = 162.000000000ms

K3 Botaey PZT W

Fig. 3 PZT tuning characteristic of the laser

3 JCE MR A By 45+ I S B

AL £F L AR AR 1) R SE S5 AN 4 i i . B
W R R BB D 4T WOt i Hh O 483 20480 1l
B Je RER 23 BE AT D WO L 5 — R AR
WA G — A 50250 M #w 2 M AL, — AR S
Ot AR BRI AR W O — R g R G A
SR AR S WA i 42 W A 4 45 5 A IBUS T LAY
B 90t A ol D) 58 A iy O A9 52 I AR DS (915 5 &
o - g (PID) v Ak B S 458 1 O6 4%
TRk gl PZT e A E #OL 4% 1 i R

M PZT SRR 22 1. 2MHz/ V75 % A /%

(976 nm pump laser)—>@76 nm isolator laser cavity 1550 nm isolator

1 [ TEC1

pp—

. ~ PZT drive | ___

PID feedback -
circuit -

20:80 coupler

output

acoustic insulation

Bl 4 St et A a i) I 2 A

Fig. 4 Schematic diagram of the frequency stabilization using fiber grating
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