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Abstract A scheme for the generation of ultra-short optical pulse, based on optical frequency comb (OFC), is
proposed and demonstrated experimentally. An OFC with 29 comb lines within 1.5 dB spectral power variation is
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segment of single mode fiber (SMF). Ultra-short optical pulses with 10 GHz repetition rate and 2. 68 ps pulse width
are demonstrated. The pulses are used for sampling 1 ~4 GHz radio frequency signals
this scheme is 33.83 dB. equivalent to effective bit number of 5.33 bit.
analog-to-digital conversion
OCIS codes

obtained by cascading intensity and phase modulators modulating a continuous wave laser. The OFC is dispersed by a
=]

320.5540; 320.5550; 060.5060; 060.5625

. The signal-to-noise ratio of
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CWL: continuous wave laser; IM: intensity modulator;
PM: phase modulator; MS: microwave source;

SMF PS: phase shifter; SMF: single mode fiber
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Fig.1 Schematic diagram

BIF 5 S B A A 5 B2 A ] 4 140 L AL v 25 0 8 o
TR JEE L 8 P 35 06 WAL 19 P SE R . B A

o o EEE A D B A SRR
Ei. :EmSin2 {ﬁ[vm JFVACOS(w,,,Zf)] } -

@)

A En A B G RO D ALV i R ) 4
8 4 HL T Ve M1V o 20 530 g Jon A 5 52 9 il 4 Y
LR AR R IE 5205 5 B W I R Ty = Ve / V. Hl
Pa=aVa/ V. 53 5 g % 24 3 vt s U — 1 9 B9 i
IIE 52 A5 5 ) W WA

2 AR AL TR i A 3 ) 0 g A
%

% T' cos(w,t + Ag) +

kS

Emsil’l2 {%(FB —+ F‘/\COS(CU,,,Z‘)] } .

Eoul :Einlexp[i

1%
V.,
K Ve Ve, BV, WV 43500 S AR A6 98 i & B OE
SEAT S 0 W R 2 R Ay BT Agr 4390 R I AE
AR 8 ) 2% 5 0 R R R L Y IE 55 (E S A
2.
iy (D2 AT O, 2R B3 i B A 0 IE 5% 15 5 1Y) e
JIE 5 R ) 25 0 ko 2 & AR AR L G A A I
J& B ARt 2 AR L R (2) 2 A B A e
A FSTE Agr = Ao = 0 I 655 i A4 T 36 - 10 5 #) 728
2k, B 2 F(b) 20 R Ta=n/2 B SGAT A Y

P‘)

(2)

i

COS(w,y,t + Ang ) } ’

T S 45 BE 55 B9 i B T = /2 B H B 5 0
R BE CE S5 S5 IR D M e R4, m AT I, 4
Iy=0. 357, [ =n/2 B3] A9 650 i e 734

AR J7 ZE I X A5 5 B N A AR 7 1R 1 2 5
S EE R ) & b B or BT R UL OE R A5 S i AR 22
Agi Fl Agy 23 52 W G A FEME, a0 1l 2 Co) iy
7 B 2Co) R MR TR B AR AE BE Ay A Ag, 72
RS mkE. mEI, Y Ap = A, =0 I, 13
B I B R H L 2O ST AR R

v
E,. = Emexp[i(“ i
V.

Vp

V.,

2

)cos(w,,,t) } =

Eqexp(iafcos w,t) = Eu > 1, (A0 explinw,t) .

(3)
X A= (xVe /V, )+ (Ve /V, D B A 38
o U AR LR ) R BT GO S B DL ZE R R R
AR DU ZE IR pR B PR S, 25 A0 =0 I, B AT 3 IO
R 2 A0 HE ORI R I B 2 Bl 2 5
RIVE R 5 O L AR R S . AR A s SR A ) e
e BOPATSE K vh L B AT BEAR A 2 L. X
T EARSER RS 2 Matlab AR AT RO6IE L%
SCBEAR LI ) 2R B A0 AR SE R AN 2(d) TR .
H P vl 2 mT L S T A B 2 A O % 2R 2% K
30 250 A0 T KT 15, [H e 75 SR P A #2181 il 5%
FIp 77 X

1205006-2



e S
FERARE.

H T OGARR A9 48 S5 06 Ik i 977 A B LA B R B o v B4 1L T

Flatness of OFC /dB

Phase shift 2 (Ap,)
S
=

|
(=3
Do

-02 -0.1 0 0.1 0.2
Phase shift 1 (Ap,)

Flatness of OFC /dB

20 0.2 04 06 0.8 1.0
Intensity modulation depth (V,/V )

Line number

P 2 s Y 7 HE BE B Ca) 55 B2 9 1 s B i B (0 ) R0 Cb) B 2 3R] i 4% 8] 3 R B2 (V. / V) 28 Ak il 485 (o) S M 1 7 31
JRE i R 57 R ) 4 5 50 S R o 8 A 0 22 (Ao T Ao ) A8 A 1A 25 R R BT 5 (D DB T 2 4% K05 AT 02 980 1l R K (a0 1y 2 Ak il 46

Fig. 2 Curves of the optical frequency comb flatness versus (a) DC bias of intensity modulator (I'y) and (b) modulation

depth of intensity modulator (V,/V.); (¢) counter plot showing the flatness as a function of phase shifts (Ag and

Ag) s (d) comb line number versus phase modulation index (A9)
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Fig. 4 (a) Autocorrelation trace of optical pulse with 10 GHz repetition rate and 2. 68 ps pulse width; (b) radio

frequency spectrum of optical pulse
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Fig. 5 Sampling results using optical pulses with 10 GHz repetition rate. (a) Sampled data and sinusoidal fitting

of 1 GHz signal; (b) spectrum of 1 GHz signal
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