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Fig. 1. Measured (solid) and calculated (dashed) SOA
gain recoveries of a standard SOA (which differs from
the SOA in Sections 2 and 3), after it amplified a
1.25-GHz, 2.1-ps, 10-fJ input pulse. The first- and
second-slowest recovery time constants were 54 ps and
6.5 ps, respectively.

(intersubband transition, ISBT) #4£HZ ¢ ¥,
n5>° fEo T, WIBEICHT 5L,
FkoeJBEEHTORRIZE > T, BEE
EEAXD, TOWBELZRIET 5%, JEK
BRI TH SNV R 24T D BRI A~RY
N VAL (optical-spectrum-synthesizer, OSS)
OB O — FAY, FRREI N,
BN Z O MER RSN TWDT,
BRI S L 2 BIERF TR & LT, T
A R P B P A% 7 (arrayed-waveguide
grating, AWG) ¥ A7 &% Wiz,
hyperbolic-secant /X /L A 7> 55 FifE /X)L A~ D
2OV AT O RERFESR, InP B BT
AWG B THRETE o~ AT WA AREE L | oy Al
EORE 2L, ZhETCRES LT
R
ABFFETIL, IRHER 72 SOA 2 v,
BEET H2MB FXT — N ORFEFER %
fTo7=, F7=, 300 ¥HE > b7 — FRGE
2T T, BV AR ER T o 72,



input pulses, 2,

S ST

ow, A, SOA output pulses h,
Spectrum symhemzer

Fig. 2. The new scheme of our all-optical gate which
contains an optical spectrum’s phase-and-amplitude
synthesizer’.
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Fig. 3. Experimental setup for characterizing our
proto-type variable bandwidth spectrum shaper (VBS),
with which we tried to multiplex our mode-locked
pulse train in the time domain.

OSO: optical sampling oscilloscope, OSA: optical
spectrum analyzer.
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Fig. 4. Optical spectra and waveforms measured at the
output of the VBS.

(a), (b): multiplexing from 10 GHz to 20 GHz.

(c), (d): multiplexing from 10 GHz to 40 GHz.
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Fig. 6. Waveforms and eye-diagrams at the output of
our all optical gates.
(a), (c): with the delayed-interference
scheme.
(b), (d): with the optical-spectrum-synthesizer
(OSS) scheme in Fig. 2.
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Fig. 7. Experimental setups of the two alternative
all-optical gate schemes.

(a) the conventional DISC gate.
(b) the optical-spectrum-synthesizer (OSS) gate

SOA: semiconductor optical amplifier, OBF: optical
band-pass filter, Q: quarter-wave plate, P: polarizer,
OSO: optical sampling oscilloscope, OSA: optical
spectrum analyzer, VBS: variable bandwidth spectrum
shaper.

AWFFETIEL, 3.1 Hi CRAEFEG L 7= VBS
ARIEHEZ VT 0SS B — h 2RSS L 72,
VBS [T R ETE b +22 dB. fie RALAR]
R 2, JE O fiRRE: 9.7 GHz ~ 11.8 GHz

PEfEZ A LT\ 5, MhE FRofa 0L
MRFET 5728, 3.2 i T LR GHIEIZHE
ST B8 T e 7 7 A L% VBS ITHE L
77

B8 (a) & (b) (T, MZI HJJ AT b
NV ERREIEZ R, K8 (a) T, FHE
DAY MV OEFERRL, AR TR LT
JU AN 3.6-ps D 7 — U TIEHER I sech? 731
AN WA B> TV 5, RIS
=N E&E%Aﬁ®k%ﬁrgﬁ 152
MR FE B R 43 L 1 5 B AR %Tw%&%b
TWH R EHEEL, K8 (b) OMIERH
WA, 2 2 R EHGEHE ORI E D
x5, EORENLTRICE LT, EERE

FAEMEIZ LS —HE LTS, F72,
A FE D BEFEHER O K7L, MZI T L)
VIR o T BN IZ K D b D L HEE
L7,

FREE - (AR AT R VOBREHEN S, E
25 1~ 3 RIER AT MV OFRE
TR SETHEADVBS I ARY Lk
REfEE S, K8 (¢) v (d) ThD, K
8 (c) T, R EIIME I TEY.,

avi%



—_
o \ . . - . ‘ ‘
= +20 X mfaslu[ceg (a) = — measured (b)
> calculate! s ---calculated
B7) o 1L
3 2
z 2
= 3=}
S =
o . . llJ | b =z
o~ 1542 1544 1546 1548 B
Wavelength (nm) Time (ps)
— —_
T T T 215 T T T
%*20 —— measured © o —measured )
> ¢ calculated R = - calculated
@0 B 1of 1
g Z
= a,
=20+ [l 5
2 £
= &
= d0f ) v\ E “ L
~ 1542 1544 1546 1548 (i (i +2()
Wavelength (nm) Time (ps)

Fig. 8. Measured (solid) and calculated (dotted, dashed)
optical spectra and waveforms at the output of
all-optical gates with 2.0-ps, 40-GHz, 38-fJ clock input
pulses.
(a), (b): with the DISC scheme (i.e.,
spectrum synthesis).
(c), (d): with the OSS scheme after empirically
adjusting the intensity of the red-spectrum
components from theoretical profile.
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Fig. 9. Experimental setup to generate compressed
pulses.
DDF: dispersion decreased fiber, AC: auto-correlator.
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Fig. 10. Experimental results of pulse compression
using DDF.
(a): auto-correlation trace (MLLD’s A = 1560 nm).
(b): pulse’s wavelength dependence of pulse
compressed rate and DDF output OSNR. (solid
line: compressed rate, broken line: DDF output
OSNR).
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Fig. 11. Eye-diagrams of compressed pulses after O/E
conversion measured by digital sampling oscilloscope.
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