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Abstract An all polarization-maintaining fiber laser is established based on a nonlinear amplifying loop mirror, and
thus a stable optical oscillator source is applied to an optical comb system which works outdoors. In this
experiment, supercontinuum covering from 1000 nm to 2300 nm is produced by using two-level optical
preamplification and high nonlinear fibers. The optimal signal-to-noise ratio of carrier-envelope offset frequency f,
detected by the collinear f-2f interferometer is 35 dB. Furthermore, the relationship between the net cavity
dispersion and the linewidth of f, is investigated. The narrowest linewidth of f; in the free-running mode is
narrowed to 5 kHz. Finally, the repetition rate f, and f, are both phase-locked to a rubidium atomic clock. The
standard deviations for f, and f, are 780 pHz and 308 mHz, respectively. The fiber optic comb system guarantees
compact size and excellent integration level.
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Fig. 2 Experimental results. (a) Supercontinuum; (b) f, with signal-to-noise ratio of 35 dB;

(c) relationship between linewidth of f, and net cavity dispersion

5K 5 kHz(BW i 100 Hz), O #:F 8k ALk
AHBHRET £ LN B 200 Fis.,

KB A £ REHBE AR — A
Y )5 (FS725, SRS Inc, % 45 % 5 10 MHz,
FhRa g B 2 X101 SR Sl 5 <107
b TEWUE £LBE S T IR S £ 1R IR
WA EUEDNY . AR £ W 13 KIS
B M £ % Ji signal generator 1 ( APSIN2010,
AnaPico) FEATIR AT , 1 A8 U8 I &% LPF1 153 3] 1% 22
55 R IR2Z G5 4@ R OK G ) Bt 4 Lk
% PZT %ii5E . LA counter 1(FCA3100, Tektronix) iil]
W f.. TE 3000 s RAFEEFT Y, £ 0 AR HE DR 22 R
780 pHz; X R LW [E] 24 1,100, 1000 s B, £, By
Allan g 2 43 51 4 7.05X 10 "%, 9.36 X 10 "
7.07X10° ",

TE £ BUE R b5k £ 20 64 0, B
4 J2 DG TBC AV AR PR HF S8 RS i o Bl ), B2

(DGDGA162, RIGOL) #F 17 16 4 , ¢h 1% 38 1 Ik #%
LPF2 33iR 255, B R EGF S HIT =05 R
BN MR LD, M E 3 M. ik 2GS
J g LDL B ACREXT f£o SEBURLA B iR 2205 5 )
Wien LD2 I, X £ SEHAni, 4 it LD2 8E
fo Ji s counter 2(FCA3100, Tektronix) il & f,,
£ 3000 s B R FE B L, £ 19 AR HE DR 22 R
308 mHz; X SR AE RS 8] 1,100, 1000 s Bf, £ 1Y
Allan 2485k 3.96 X 1077 . 1.78 X 10~ "° F13.54 X
10", W3 BxRT £M fo MaieRsE, &/ 3
(DBRT £ A £, BUER K Allan 2,

ZOLE SR R EFEALI S W E] 3(dD) Fis 4
TR B G OK A |k b 45 2% LG
JEFEE LA -2 f TWA . A S IR K 3K g
HE P, BEAH WL B AR Ay, AR T R T
330 mm X 340 mm X 60 mm BIHLAE T, ZGL L
B AT B R RO G35 I 1 AR AL 8 | L O A

it 64 MG f, 52 % UK signal generator 2 IR R H 7K
_ 5 -
40 — feedback to LD1 =0 6 }gl)
— feedback to LD2 E 5 3 g i
g —60 S -10 0 5 B
S -15® _3
2z 80 =< 0 1000 2000 3000 <<
g B Time /s L o
£-100 é 102, g
=] .E e, :I::'""“"""\r' 10~ .g
-120 < 10 g <
g (C) ke, i g
46.10 46.15 46.20 46.25 46.30 i 1 10 100 1000 i
Frequency /MHz Time /s

Bl 3 SCBsE R BOERSTWIE . ()43 B LDL A LD2 BU5E £o5(b) £, F £, BUE 5 B3R ss 5
(o) f. Al £y BIAE G Allan f5 22 5 (D EH T
Fig. 3 Experimental results and photo of optical comb. (a) Locking f, by feedback of LD1 and LD2; (b) frequency
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