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10 GHz Short Optical Pulses Source with Ultra-Low Jitter
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Abstract The highly stable 5. 3 ps wide optical pulse source with a repetition rate of 10 GHz, and 184 fs timing
jitter is reported. 10 GHz optical pulses generated by a deeply directly modulated laser (DML) enter a LiNbO;
electroopitc phase modulator to enhance the negative chirp and enlarge pulse width, and pass through dispersion
compensation fibers (DCF) to compress chirps. The optical pulses generated by DML have negative chirp, and
phase modulation can generate both positive and negative chirp at different timing intervals. By appropriately tuning
optical time delay before optical pulses enter the phase modulator, the output optical pulses can have more negative
chirp. Then, the chirped optical pulses can be compressed into low timing-jitter short pulses without pedestal by
positive dispersion fiber.
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Fig. 1 Negative chirps of pulses are enhanced after the
deeply directly modulated optical pulses with
negative chirps pass though phase modulator
(a) amplitude change of the modulated optical pulses;

(b) frequency change of the phase modulator
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Fig. 3 Deeply directly modulated optical pulse pulses

1555.0

(a) waveform; (b) spectrum

=5

-15 r’\N/\f\f\f’\ A

\
25 1

/ \
\

-45
wmw"; i

-55
1552.063

Amplitude /dBm

1553.563
Wavelength /nm

B 4 233 A AL &R KA S 8 O Bk o 59 06 3%
Fig. 4 Spectrum of deeply directly modulated optical

1555.063

pulse after phase modulation

BGE (D = —87.8 ps/(nm « km) ) *h51 ik w9
TR, e AR5 5. 3 psEOE Rk ok, WA 5 A 5
L. BT RGBS AR ™ERNITRE DR
A AE Ao A R A G B R K, T BB T AR A 7 AR Y IE
W Wk » K] T 5 ¢ i ) 9 O Ik v A AR g ) B JRE A 1 L
1520. 5 dB, 0 6 frs Al AR a8 s E TR .

u.)

Intensity /(a.

Delay /(a.u.)

B 5 10 GHz %8 Bk i B A X 4R

Fig. 5 Autocorrelation trace of 10 GHz short pulse
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Fig. 8 Comparison of phase noise between HP 83732A

signal generator and the proposed short pulses source
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