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Study of ultrafast holographic optical frequency comb synthesizer

SHIODA, Tatsutoshi
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i _ We have proposed an ultrafast optical arbitrary waveform synthesizer and analyzer
in femtosecond and picosecond time region. Ultrafast waveforms were generated by manipulating the amplitud

e and phase of a gigahertz optical frequency comb (OFC) using a customized colorless optical synthesizer.
The synthesized waveform was analyzed on the frequency axis using a dual-heterodyne mixing. The proposed s
ystem has been applied to generate femtosecond pulses and to synthesize composite amplitude-shift and phas

e-shift keying signals.
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Fig. 2 Optical frequency comb spectrum measured by
an optical spectrum analyzer. The expanded

spectrum was measured with 2 GHz resolution.
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Fig. 3 Amplitude and phase spectra of optical frequency
comb measured by dual-heterodyne mixing.

100ps |

1.0

0.5

0.0

Electric field [a.u.]

-05

60 80

20
Time [ps]
Fig. 4 Experimentally observed electric-field waveform.
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Fig. 5 Intensity waveform.
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Fig. 6 Dual-heterodyne mixing trace of (a) amplitude

and (b) phase spectral evolution.
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Fig. 7 Dual-heterodyne mixing trace of expanded
amplitude evolution with a locus of the zeniths
in spectral sections.
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Fig. 8 Intensity and phase evolution at center frequency
of 194.6635 THz.
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Fig. 9 Experimental setup.
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Fig.10 Spectra of a) 25GHz and b) 200GHz optical
frequency combs.
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Fig. 11 Measured and simulated spectra of packets of (a)
“1000000000000000”, (b) “1000100000100000,”
and (c) “1011001110011110”.
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Fig. 12 Measured and simulated waveforms of

a) “1000000000000000,” b) “1000100000100000,”
and ¢) “1011001110011110”.
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