s wade D X ¥

ERhbeom RN - B0
H o m ERPE KRR
& B ERHOY m HERHbEENHb R
E HHEE 1R SRR KR QB H I E R B - HEE R
E HHEY hNm b
E HEE BEm CRERIEEEGE KERREUERE) <d
E HRE RKm  KHEMESR T —P > NHEKD Research Laboratory of Electronics Rl ES SR
R K Bm  Z20HERERKEERERIN R —No——
| 18 Bm BRI RKE SRR R R
| 18 HEm zZ20& xgandno—
I Bm REKPEREIERERE (BELHe)
1104 Em 2K Distinguished Professor (ER4H L IH@)
g Bm SRR RKEUEREE (BRI HEm )
Mg 1 0m BRI KBS REEY (BE L)
EY Bm  ERKEEEEEHRER s (BELH)

[F [ [ ECEE R



HabEHE KSRGS [H RN D GRN
N CEEEQ RV RWE S (R
0 QNS ) R A QIR | 1L 3R A 0 YR
ek X I

FEEMEE SN — SRR RV D SREERN S CHES
(erbium doped fiber amplifier, EDFA) sWHEVRQ VKR OL° IR
U IERHI R AN R IR o U E U R L hQ Y L EE SR D1 1
BERT EREIEIING N & — % D - QRZEERRE U IGE O\ 5 e

SHIEE A — R DT RN S e v BHEE A 0@ RIEF 1T L
7 IRR0.84um SRMEGE I ORNE” RN AL QHIEKI:
#HRU | RPOULUBESHE UMD KX 1.5—-1.6um 59~
8 0.2dB/km © HHIEK SRR 550° V. -0 8 H-HIE o
EETE 100km REB 0 IMEEENT L 5 HEEG I U 10°
KD NEQREIEIET N DT N e N A — A L TR K IR
RIN= PN A — S EREWE 5 04 Q KE KR 7
LI RN SRIENIQ FE N B SR O 20 ) 3R

o
1
EHUD RIS E RO VSl BIRE LEE Y BEULY

L M

L

15

D

e K QA — W REO WK QHH#E ¢ HH DG R 48.0488
0 DOR O W Ko liine QiE K ES R IKFERECIEREVE
XU\
FEED BRI RLEE HRXUDIKRERNK A —% Udom
DOV EWEQT | RXREUBEQ VLR UITR © sHk N —
SEREH RV RN N CEEREORE O U OVERND SN
QEE VYK U-0RROM 500° 1) Q REA X H B H Y 3R 2n /s
W S B E R o VBN R i i EE
SLURKE O SREBIIREY | #UERON VO Emv R
HREE R NN A2 Q KA 4520 #1140 4 35 R © KERIKSR N R~ & 4K
B2 RUEIPRE” A —HEXEEE N RIS RKE G U0
<ﬂmén1wéo:nmib\ﬁﬁ¢®kﬁ
D

0" FEA LR E U ause T — X

15

R -

to

W

RSO0 )
AN D= AR IR
SO Wi s 5 °

SRIRE QET T W QIEHHVEERVOP S NV — AN K U480
RTBHEKT EDFA W S WE SR OFRE 10-40GHz, <R XE
3-0.8ps QBEHY AXA—%" S OB UNYRANRN UETRESY
2O — R WwEMO NIk Y N U A SR O 550 x08
N2 ORI DER D7 R R BV WY 5500 o0
207 BETRXA—%EB 1|00 OFYHERRImENS | - 11

14



INND DN 2 HRAQHE | hd A RUEHURRO W Z00° VO WER
RSN — 5 WEE OV 1024QAM (Quadrature Amplitude Modu-
lation) 22Q T A — A N~ RWEIEKAS ] 1O O KU R O° 1S
BT EXQRELIY B ERERERNE R~ 0.1bit/s/Hz 48
0 LQ LR 10bits/Hz F-HN 50N &N N EES U R 5 ITRHE
PA90° IR — 4 N RNt — N E R D WVE L JE
BN H RN — a0l 0 v 500

HIEIEQN N —n D e INN T A XNBEHEOR” 11OV |
OOo0#UESY HRBEFEECREESERUS O VKRS
W S0 AR a0 D& D ER B SWENE L X VB E LR E ©
Y B EEE 0 0 04850° 1) QEBRWEINGO U QLT RER
REIERE" PR ONNACTERT P20 — =R e
CERERGIEKES — 2 — N2 NQ U sE Qv 5 0°
HNROCEREBRIBRQHVE |OECERENX | 1HKOEFHE
EIEREERAI VR S v 0 =" BE O U8 1.48umLD =
BIHRUD RN S CEERE (IR L N1P0e) 7 RNk
NXOND NEEEWER S SREGKRE (g | 1<K NKR | de)”
HRW D RN S EEREWER 5 RN o = NEHIREE (e
KR ED) . RBP4 —DN DN NEHRIRE () 1< 11
| OREe) 2] [OREN" KHEHEEFE | 11185R4850° #6427 SRR

1

ESa

1=

14 SO © 2 QEERAE O\ 5 00° b O\ RIBIIIIREE Q B EREE
WURPQEFEEO D~ — N N NHHEER UEQ VI 5 B
AN VEANE

HH I3 <6 8 X I B

BV EQ R CEXRNREN AV LRDWVRED fUEEKVEIQ R BN

Uz oNe

HRIUDIRRERN M- CHIEN (EDFA) B

[1] M. Nakazawa, Y. Kimura, and K. Suzuki, "Efficient Er**-doped optical fiber
amplifier pumped by a 1.48 wm InGaAsP laser diode," Appl. Phys. Lett., vol.
54, pp. 295-297 (1989).

[2] M. Nakazawa, Y. Kimura, and K. Suzuki," Soliton amplification and

transmission with Er** -doped fibre repeater pumped by GalnAsP diode,"
Electron. Lett., vol. 25, pp. 199-200 (1989).

[3] K. Suzuki, Y. Kimura, and M. Nakazawa," Subpicosecond soliton
amplification and transmission using Er’**-doped fibers pumped by InGaAsP
laser diodes," Opt. Lett., vol. 14, pp. 865-867 (1989).

[4] M. Nakazawa, Y. Kimura, K. Suzuki, and H. Kubota," Wavelength multiple
soliton amplification and transmission with an Er** -doped optical fiber," J.
Appl. Phys., vol. 66, pp. 2803-2812 (1989).

[5] Y. Kimura, K. Suzuki, and M. Nakazawa," 46.5 dB gain in Er**-doped fibre
amplifier pumped by 1.48 um GalnAsP laser diodes," Electron. Lett., vol. 25,
pp. 1656-1657 (1989).

[6] Y. Kimura, K. Suzuki, and M. Nakazawa," Pump wavelength dependence of
the gain factor in 1.48 wm-pumped Er**-doped fiber amplifiers,” Appl. Phys.
Lett., vol. 56, pp. 1611-1613 (1990).



[7] M. Nakazawa, Y. Kimura, and K. Suzuki," High gain erbium fibre amplifier
pumped by 800 nm band," Electron. Lett., vol. 26, pp. 548-549 (1990).

[8] M. Nakazawa, K. Kurokawa, H. Kubota, K. Suzuki, and Y. Kimura,
" Femtosecond erbium-doped optical fiber amplifier," Appl. Phys. Lett., vol.
57, pp. 653-655 (1990).

[9] Y. Kimura, M. Nakazawa, and K. Suzuki," Ultra-efficient erbium-doped fiber
amplifier," Appl. Phys. Lett., vol. 57, pp. 2635-2637 (1990).

[10] Y. Kimura and M. Nakazawa," Gain characteristics of erbium-doped fibre
amplifiers with high erbium concentration," Electron. Lett., vol. 28, pp. 1420—
1421 (1992).

BHEEI D B N D — R

[1] M. Nakazawa, E. Yoshida, and Y. Kimura, "Ultrastable harmonically and
regeneratively modelocked polarization—maintaining erbium fibre ring laser"
Electron. Lett., vol. 30, pp. 1603—1604, Sep. (1994).

[2] M. Nakazawa, E. Yoshida, H. Kubota, and Y. Kimura, "Generation of a 170 fs,

10 GHz transform-limited pulse train at 1.55 um using a dispersion-decreasing,

erbium-doped active soliton compressor", Electron. Lett., vol. 30, pp. 2038—
2040, Nov. (1994).

[3] E. Yoshida and M. Nakazawa," 80—-200 GHz erbium-doped fibre laser using a
rational harmonic mode-locking technique," Electron. Lett., vol. 32, pp. 1371-
1372, July (1996).

[4] K. Tamura and M. Nakazawa," Dispersion-tuned harmonically mode-locked
fiber laser for self-synchronization to external clock," Opt. Lett., vol. 21, pp.
1984-1986, Dec. (1996).

[5] M. Nakazawa, E. Yoshida, and K. Tamura," Ideal phase-locked-loop (PLL)
operation of a 10 GHz erbium-doped fibre laser using regenerative
modelocking as an optical voltage controlled oscillator," Electron. Lett., vol.
33, pp. 1318-1319, July (1997).

[6] M. Nakazawa, H. Kubota, A. Sahara, and K. Tamura," Time-domain ABCD
matrix formalism for laser mode-locking and optical pulse transmission," IEEE
J. Quantum Electron., vol. 34, pp. 1075-1081, July (1998).

[71 M. Nakazawa and E. Yoshida, "A 40 GHz, 850 fs regeneratively FM mode-
locked polarization-maintaining erbium fiber ring laser," IEEE, Photon. Tech.
Lett., vol. 12, pp. 1613-1615, Dec. (2000).

[8] M. Nakazawa and K. Suzuki, "Cesium optical atomic clock: an optical pulse
that tells the time," Opt. Lett., vol. 26, pp. 635—-637, May (2001).

[9] M. Nakazawa, K. Kasai, and M. Yoshida, "C,H. absolutely optical frequency-
stabilized and 40 GHz repetition-rate-stabilized, regeneratively mode-locked
picosecond erbium fiber laser at 1.53 um," Opt. Lett., vol. 33, pp. 2641-2643,
Nov. (2008).

HE RIS N — D ER i

[1] M. Nakazawa, M. Tokuda, and N. Uchida," Lasing characteristics of a Nd**:
YAG laser with a long optical-fiber resonator," J. Opt. Soc. Amer., vol. 73, pp.
838-842 (1983).

[2] Y. Kimura and M. Nakazawa," Multiwavelength cw laser oscillation in a Nd**
and Er** doubly doped fiber laser," Appl. Phys. Lett., vol. 53, pp. 1251-1253
(1988).

[3] K. Suzuki, Y. Kimura and M. Nakazawa," An 8 mW cw Er**-doped fiber laser
pumped by 1.46 um InGaAsP laser diodes," Jpn. J. Appl. Phys., vol. 28, pp. L
1000-1002 (1989).

[4] K.Kasai, M. Yoshida, and M. Nakazawa, "Acetylene (“C.H.) stabilized single-
polarization fiber laser," IEICE Trans. Electron., vol. J88-C, pp. 708-715, Sep.
(2005).

[5] K. Kasai and M. Nakazawa, "FM-eliminated CoH> frequency-stabilized laser
diode with an RIN of — 135 dB/Hz and a linewidth of 4 kHz," Opt. Lett., vol.
34, pp. 2225-2227, July (2009).

BES



[6] K.Kasai, A. Mori, and M. Nakazawa, "1.5 um frequency-stabilized A/4-shifted
DFB LD employing an external fiber ring cavity with a linewidth of 2.6 kHz
and a RIN of -135 dB/Hz" IEEE Photon. Technol. Lett., vol. 23, pp. 1046—
1048, Aug. (2011).

RRAE 3R T = X KRR 8

1] M. Nakazawa, T. Yamamoto, K. R. Tamura, " 1.28 Tbit/s-70 km OTDM

and fourth-order

transmission _using third- simultaneous _dispersion

compensation with a phase modulator," Electron. Lett., vol. 36, pp. 2027—
2029. Nov. (2000).

[2] M. Nakazawa, T. Hirooka, F. Futami, and S. Watanabe, "Ideal distortion-free
transmission using optical Fourier transformation and Fourier transform-
limited optical pulses, " IEEE Photon. Technol. Lett., vol. 16, pp. 1059-1061,
Apr. (2004).

[3] M. Nakazawa and T. Hirooka, "Distortion-free optical transmission using time-

domain optical Fourier transformation and transform-limited optical pulses," J.
Opt. Soc. Am. B, vol. 22, pp. 1842-1855, Sep. (2005).

[4] T. Hirooka, K. Hagiuda, T. Kumakura, K. Osawa, and M. Nakazawa, "160 Gb/
s-600 km OTDM transmission using time-domain optical Fourier
transformation," IEEE Photon. Technol. Lett., vol. 18, pp. 2647-2649, Dec.
(20006).

[5] P.Guan, H. C. Hansen Mulvad, Y. Tomiyama, T. Hirano, T. Hirooka, and M.
Nakazawa, "Single-channel 1.28 Tbit/s-525 km DQPSK transmission using
ultrafast time-domain optical Fourier transformation and nonlinear optical loop
mirror," IEICE Trans. Comm., vol. E94-B, pp. 430-436, Feb. (2011).

[6] P.Guan, T. Hirano, K. Harako, Y. Tomiyama, T. Hirooka, and M. Nakazawa,
"2.56 Tbit/s/ch Polarization-Multiplexed DQPSK Transmission over 300 km
Using Time-Domain Optical Fourier Transformation," Opt. Express, vol. 19,
pp- B567-B573, Dec. (2011).

1Mo

[71 M. Nakazawa, T. Hirooka, P. Ruan, and P. Guan, "Ultrahigh-speed "
orthogonal” TDM transmission with an optical Nyquist pulse train," Opt.
Express, vol. 20, pp. 1129-1140, Jan. (2012).

MY — 2N\ L REBUIER i

[1] M. Nakazawa, M. Yoshida, K. Kasai, and J. Hongou, "20 Msymbol/s, 64 and
128 QAM coherent optical transmission over 525km using heterodyne
detection with frequency-stabilised laser," Electron. Lett., vol. 42, pp. 710-
712, June (2006).

[2] M. Yoshida, H. Goto, K. Kasai, and M. Nakazawa, "64 and 128 coherent QAM
optical transmission over 150 km using frequency-stabilized laser and
heterodyne PLL detection,” Opt. Express, vol. 16, pp. 829-840, Jan. (2008).

[3] M. Nakazawa, S. Okamoto, T. Omiya, K. Kasai, and M. Yoshida, "256-QAM
(64 Gb/s) coherent optical transmission over 160 km with an optical bandwidth
of 5.4 GHz," IEEE Photon. Technol. Lett., vol. 22, pp. 185-187, Feb. (2010).

[4] M. Nakazawa, T. Hirooka, M. Yoshida, and K. Kasai, "Ultrafast coherent
optical communication," IEEE J. Sel. Top. Quantum Electron., vol. 18, pp. 363
376, Jan. (2012).

[5] T. Hirooka, P. Ruan, P. Guan, and M. Nakazawa, "Highly dispersion-tolerant
160 Gbaud optical Nyquist pulse TDM transmission over 525 km," Opt.
Express, vol. 20, pp. 15001-15008, July (2012).

[6] Y. Koizumi, K. Toyoda, M. Yoshida, and M. Nakazawa, "1024 QAM (60 Gbit/

s) single-carrier coherent optical transmission over 150 km," Opt. Express, vol.
20, pp. 12508-12514, May (2012).

RO D N\ KR

[1] M. Nakazawa, K. Suzuki, and Y. Kimura," 3.2-5 Gb/s, 100 km error-free
soliton transmission with erbium amplifiers and repeaters," IEEE, Photon.
Tech. Lett., vol. 2, pp. 216-219 (1990).

[2] H. Kubota and M. Nakazawa," Long distance optical soliton transmission with




[3]

lumped amplifiers," IEEE, J. Quantum Electron., vol. QE-26, pp. 692—-700
(1990).
M. Nakazawa, E. Yamada, H. Kubota, and K. Suzuki,"10 Gbit/s soliton data

[4]

[3]

(6]

(71

(8]

[9]

transmission over one million kilometres," Electron. Lett., vol. 27, pp. 1270—
1272 (1991).
M. Nakazawa, K. Suzuki, E. Yamada, H. Kubota, Y. Kimura and M. Takaya,

" Experimental demonstration of soliton data transmission over unlimited

distances with soliton control in time and frequency domains", Electron. Lett.,
vol. 29, pp. 729-730, Apr. (1993).

H. Kubota and M. Nakazawa, "Soliton transmission control in time and
frequency domains", IEEE J. Quantum Electron., vol. 29, pp. 2189-2197, July
(1993).

M. Nakazawa, K. Suzuki, E. Yoshida, T. Kitoh and M. Kawachi, "160 Gbit/s
soliton data transmission over 200km", Electron. Lett., Vol. 31, pp. 565 — 566,
Apr. (1995).

M. Nakazawa, Y. Kimura, K. Suzuki, H. Kubota, T. Komukai, E. Yamada, T.
Sugawa, E. Yoshida, T. Yamamoto, T. Imai, A. Sahara, O. Yamauchi and M.
Umezawa, "Soliton transmission at 20 Gbit/s over 2000 km in Tokyo
metropolitan optical network", Electron. Lett., vol. 31, pp. 1478 — 1479, Aug.
(1995).

M. Nakazawa, K. Suzuki and H. Kubota," Single-channel 80 Gbit/s soliton
transmission over 10000 km using in-line synchronous modulation," Electron.
Lett., vol. 35, pp. 162—163, Jan. (1999).

M. Nakazawa, H. Kubota, K. Suzuki, E. Yamada and A. Sahara," Ultrahigh-
speed, long-distance TDM and WDM soliton transmission technologies, "
IEEE, J. Selected Topics in Quantum Electronics, vol. 6, pp. 1-34, Apr.
(2000).

111



	ga00.OPI
	ga01.OPI
	ga02.OPI
	ga03.OPI
	ga00.OPI

