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Abstract A narrow linewidth random fiber laser (RFL) using all grating fiber (AGF) as the random feedback
media is designed and verified. A 130 m AGF is fabricated on the single mode optical fiber core which is made online
by the drawing tower based on the phase mask method. Total 4.3 X 10" fiber Bragg gratings (FBG) with 0.3 mm
grating length are made on the 130 m AGF. The AGF is incorporated into a ring laser cavity consisting of an
erbium-doped fiber amplifier, a fiber isolator and a narrow band optical filter via an optical circulator, and then a
ring RFL is established. Results show that the RFL based on AGF can output continuous single mode laser with the
maximum power of 1.26 mW when the RFL mode is selected by the narrowband optical filter. The threshold
current is 75 mA and the slope efficiency is 56 % . The RFL based on AGF with the narrow linewidth of 1.25 kHz
and the optical signal-noise-rate of 75 dB is achieved with a 100 mA pump current. The relative intensity noise is
—90 dB when the frequency is beyond 1 kHz. Compared with the traditional RFL feedback cavity which is based on
discrete FBG, the RFL feedback cavity based on AGF can provide more random feedback points and more uniform
randomness, which contributes to obtaining narrow linewidth for RFL.
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Fig. 1 Experimental setup diagram of AGF fabrication
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Fig. 2 (a) Reflection spectrum and (b) transmission spectrum of all grating fiber
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KB, I AGF 7] 2 3B O % S A 380 15 .
S R OB RS A AT AL CAQ6E370C B, OSA A R FLE2 I & W0 45 19 4 o615 . B8 B i S 24 08 I 2%
J& OGS R AL A B T A B A IR A OIE Mg . B TR Y IR I 2 B0
TR R M LI LR IO . YA Al I G IR AR 4 A OGRS IR L O e X
BT EDFA AGF FIAF @ I8 a4 . B TS IR &% HAEAS 98 AGE A PR AR 40 B2 U8 B & , X Ot &%
A E] TR BEEH . B 4 ) FEOEE PR BUEAE 1555 nm M3 i f D)% 5 EDFA filiiz B 1 & &R
Mgk, ] UL, ok as i B PR AEMZ ER KT 200 mA FEWH B AIEL M, XE2HF AGF F &7 K&
SERIN SR =N S B R T R O R = W e W N I R R RS B @ N E 4 i e T = o i L o e S ]
FHEAE S BB R A TS DR B R MDY . BORS W BE R Y 75 mA, 7E S Bl
300 mA B OGS B K D% 1.26 mW, REEECR 56 00, 5 BLA IFFTA LU . SO0 & {8 AL U I 5 .
FEC IR G I R A SR 22 B AR 2 AR L 2 AR LA R A I AT BEAT Y L B S B Y S S R A
AR5 RIS Tl 38 JE AR 7 AR 4 dB R AR BEAR T ROG SR 00 R0eR L OF AR S T RIE . A4
(b) WA, BOG & i RO B A =ik 75 dB DGR LL .

14 @ 10 o
[(a - ofF
12 . I
1o} -20}
Eosf _, £ 30} |
£ 06l - S0 \’
g -~ 5 50} \
£04f o~ 5 _60[ 1\
=¥ b o
02+ ~ & =70¢
i -80} "
jummnaal _90 || N
I P ~100 M il |
0 50 100 150 200 250 300 1550 1552 1554 1556 1558 1560

Pump current /mA Wavelength /nm

B4 (Ot Es 1 TR 5 EDFA iz d i i 5¢ 2 i 28 5 (o) SOG S 6 1O 1%
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