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High repetition rate short optical pulses generation technique from a CW LD based
on electro-optic modulators have been developed. A wide repetition rate tunable range of 18-28 GHz and a
wide wavelength tunable range of 1530-1575 nm could be achieved while keeping the pulse duration shorter
than 0.5 ps. From the numerical simulation results, we have clarified that sub-10-fs pulse duration could
be achieved by using a progressive expansion of the spectrum in the self-phase modulation process in an
erbium-doped fiber amplifier if we use a broadband optical amplifier. The demonstration of the dual-comb
spectroscopy and_the ultralow-phase-noise millimeter-wave signal generation which is superior to
commercially available signal generators are also succeeded by using our developed optical source.



(ML)

100 fs
ML
10 GHz
15 mm
1 GHz
ML 25
GHz kHz
(PLC)
by
RF
ML
(LD) (CW) RF
CWLD <2kHz
RF
RF
CWLD LD
by
PLC
(AWG)
1
AWG 25 GHz

140

0.5 ps

RF
CWLD
RF
18 GHz
GHz 1530 nm
1575 nm
CLEO2013
24. 21. 26.
RF
RF
(EDFA)
EDFA
EDFA
80 fs
1 GHz
4 W EDFA EDFA
EDFA 19 m EDFA
1.62x 106 s/m?2 19m
3.9 fs
EDFA 120 nm
12 fs



10 fs

EDFA
by
2
25GH 140 ch
sinc
24-1 25 Gbit/ls 2 M
40 GH 32 ch
30 dB
10 dB

CS-RZ Carrier-suppressed return-to-zero

Rz
50 x
N Gbit/s CSRz 1 Thit/s
1
1 1
25 GH 140 ch
20dB
10
W

RF
Si
50 pJ
900-2300nm SC
CLEO2015
3.16.
Poster Award
17.
2 3
2f-3f
1.4.6.
25 GHz
RF
CWLD
ML
25 GHz 25 GHz + 0.35
MHz
LD 2 4.3 THz
25GHz 190
CLEO2015
4.5.

CLEO2015



1.9.25. 5.

1. K. Hitachi, A. Ishizawa, O. Tadanaga, T.
Nishikawa, H. Mashiko, T. Sogawa, H.
Gotoh, “Frequency stabilization of an
Er-doped fiber laser with a collinear
2f-to-3f self-referencing interferometer,”
Applied Physics Letters 106(23) 2311086,
2015,

2. K. Takiguchi and T. Miwa,
“Integrated-optic OFDM signal multiplexer
composed of optical IFFT circuit,”
Electronics Letters 51 (6) 505-506, 2015,

DOI:10.1049/e1.2014.3283

3. K. Takiguchi and T. Miwa, "Optical
OFDM signal generation using
integrated-optic multiplexer based on
optical IFFT", Proc. SPIE 9389 93890dJ-1
6, 2015,

DOI: 10.1117/12.2074235

4. K. Hitachi, A, Ishizawa, T. Nishikawa, M.

Asobe, T. Sogawa, “Carrier-envelope offset
locking with a 2f-to-3f self-referencing
interferometer using a dual-pitch PPLN
ridge waveguide,” Optics Express 22 (2)
1629-1635, 2014,
DOI:10.1364/0E.22.001629

5. A, Ishizawa, T. Nishikawa, A. Mizutori,
H. Takara, A. Takada, T. Sogawa, and M.
Koga, "Phase-noise characteristics of a
25-GHz-spaced optical frequency comb
based on a phase- and intensity-modulated
laser," Optics Express 21 (24) 29186-29194,
2013,

DOI:10.1364/0E.21.029186

6. K. Hitachi. A. Ishizawa, T. Nishikawa, M.

Asobe, T. Sogawa, "Periodically poled
lithium niobate ridge waveguides with
high conversion efficiency for 2f-to-3f
self-referencing interferometer,"
Electronics Letters 49 (2) 145-146, 2013,

DOI:10.1049/el.2012.3630

1. Atsushi Ishizawa. Tadashi Nishikawa,
Takahiro Goto, Kenichi Hitachi, Tetsuomi
sogawa, HIdeki Gotoh, "Low-Phase-Noise
Millimeter-Wave Signal Generator assisted
with Frequency Comb based on

Electro-Optics-Modulators," Conference on
Lasers and Electro-optics (CLE0O2015),
10-15 May 2015, STh4N.6 , San Jose (USA)

2. Kenichi Hitachi, Atsushi Ishizawa,
Osamu Tadanaga, Hiroki Mashiko,
Tadashi Nishikawa, Tetsuomi Sogawa,
HIdeki Gotoh, "A Robust 2f-to-3f Collinear
Interferometer with a Dual-Pitch
Periodically Poled Lithium Niobate Ridge
Waveguide," Conference on Lasers and
Electro-optics (CLEO2015), 10-15 May
2015, SW4G.3, San Jose (USA)

3. Takahiro Goto, Atushi Ishizawa, Rai
Kou, Tai Tsuchizawa, Nobuyuki Matsuda,
Kenichi Hitachi. Tadashi Nishikawa, Koji
Yamada, Tetsuomi sogawa, HIdeki Gotoh,
"Octave Spanning Frequency Comb
Generation in a Dispersion-Controlled
Short Silicon-Wire Waveguide with a Fiber
Laser Oscillator," Conference on Lasers
and Electro-optics (CLEO2015), 10-15 May
2015, SW4G.1, San Jose (USA)

4. Tadashi Nishikawa, Atushi Ishizawa,
Ming Yan, Hideki Gotoh, Theodor Hinsch,
Nathalie Picqué, "Broadband Dual-comb
Spectroscopy with
Cascaded-electro-optic-modulator-based
Frequency Combs," Conference on Lasers
and Electro-optics (CLEO2015), 10-15 May
2015, SW3G.2, San Jose (USA)

5. Atsushi Ishizawa, Tadashi Nishikawa,
Ming Yan, Guy Millot, HIdeki Gotoh,
Theodor Hansch, Nathalie Picqué, "Optical
Frequency Combs of Multi-GHz
Line-spacing for Real-time
Multi-heterodyne Spectroscopy,"
Conference on Lasers and Electro-optics
(CLEO2015), 10-15 May 2015, SW1G.7,
San Jose (USA)

6.

2015 4 21

2015 4 21

8. K. Takiguchi and T. Miwa, "Optical
OFDM signal generation using
integrated-optic multiplexer based on
optical IFFT," Photonic West 2015, 13-18
February 2015, San Francisco (USA)



9.
62
2015 3 12 12p-Al59
10.
62
2015 3 12
12p-A15-7
11.
2f-3f
CEO
62 2015
3 12 12p-Al54
12. 25GHz
35
2015 1 11  11p VIL1
13.
75
2014 9 20 20a-C25
14.
4
2014 8 8  No.57

15. Kenichi Hitachi. Atsushi Ishizawa
Tadashi Nishikawa, Hiroki Mashiko,
Osamu Tadanaga, Masaki Asobe, Tetsuomi
Sogawa, and Hideki Gotoh, "A collinear
2f-to-3f self-referencing interferometer
with a dual-pitch PPLN ridge waveguide,"
Conference on Lasers and Electro-optics
(CLEO2014), 8-13 June 2014, JW2A.106,
San Jose (USA)

16. Atsushi Ishizawa, Takahiro Goto,
Hidetaka Nishi, Nobuyuki Matsuda, Rai
Kou, Kenichi Hitachi, Tadashi Nishikawa,
Koji Yamada, Tetsuomi Sogawa, and
Hideki Gotoh, "On-Chip Supercontinuum
Generation in a Dispersion-Controlled
Silicon-Wire Waveguide," Conference on
Lasers and Electro-optics (CLE02014),

8-13 June 2014, ATu3P.3, San Jose (USA)

17.
61
2014 3 18  18p-PA4-3
18.
PPLN
2f-3f 61
2014 3 17
17p-F7-10

19. Kenichi Hitachi, Atsushi Ishizawa
Tadashi Nishikawa, Masaki Asobe, and
Tetsuomi Sogawa, "Highly stabilized
carrier-envelope-offset frequency of an
Er-doped mode-locked fiber laser with a
dual-pitch PPLN waveguide," The
International Symposium on Nanoscale
Transport and Technology (ISNTT 2013),
26-29 November 2013, PTul3, Atsugi
(Japan)

20.
74
2013 9 19 19a-A3-4
21.
74
2013 9 19
19a-A3-3
22.
2013 7 12

23. Kenichi Hitachi, Atsushi Ishizawa
Tadashi Nishikawa, Masaki Asobe, and
Tetsuomi Sogawa, "High-efficiency
carrier-envelope offset locking in a 2f-to-3f
self-referencing interferometer with a
dual-pitch PPLN ridge waveguide,"
Conference on Lasers and Electro-optics
(CLEO2013), 9-14 June 2013, CF1G.6, San
Jose (USA)

24. Tadashi Nishikawa, Miho Yamazaki,
Nuremy Binti, Atsuhi Ishizawa. Kenichi




Hitachi, Katsuya Oguri, and Tetsuomi
Sogawa, "Wide range wavelength and
repetition rate tunable tens of GHz
sub-picosecond pulse source," Conference
on Lasers and Electro-optics (CLEO2013),
9-14 June 2013, JTh2A.23, San Jose (USA)

25. Atsushi Ishizawa, Tadashi Nishikawa,
Akira Mizutori, Hidehiko Takara, Atsushi
Takada, Tetsuomi Sogawa, Masafumi Koga,
"Phase Noise Characterization of a
25-GHz-Spaced Optical Frequency Comb
from a Phase-Modulated Laser,"
Conference on Lasers and Electro-optics
(CLEO2013), 9-14 June 2013, CTu1l.7, San
Jose (USA)

26. Nuremy Binnteli
18-26 GHz
60
2013 3 28
28a-D2-5
217.
PPLN
2f-to-3f
60
2013 3 28 28a-D2-4
28.
PPLN
2f-3f 73
2012 9 14
14a-B2-2

29. Kenichi Hitachi, Atsushi Ishizawa
Tadashi Nishikawa, Masaki Asobe, and
Tetsuomi Sogawa, "2f-3f Optical
Wavelength Conversion Device with PPLN
waveguides," 2012 International
Conference on Solid State Devices and
Materials (SSDM 2012), 25-27 Sep 2012,
A-3-4, Kyoto (Japan)

2015-023926
2015 2 10

2014-112075
2014 5 8

2014-031320
2014 2 21

2012-183852
2012 8 26

2014 3 18
Poster Award

@
NISHIKAWA, Tadashi
20374069
@
ISHIZAWA, Atsushi
NTT
30393797
TAKIGUCHI, Kouichi
70633254
(©)
HITACHI, Kenichi
NTT
60564276
©)

GOTO, Takahiro



