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Abstract

This doctoral thesis discusses the modulation characteristics of a waveguide-type optical frequency comb generator

(WG-OFCG). It has the advantages of compactness, high modulation index and low driving power, and is character-

ized by generation of an optical frequency comb (OFC) when the modulation index exceeds 21t . To expand the OFC

generation span, three methods are proposed and validated: the multiplex OFC generation system, the higher har-

monic wave modulation method, and the optical loop method. I developed an optical frequency synthesizer for the 1.5-

p m wavelength region by using the WG-OFCG.
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01 WG-OFCG
Top view of WG-OFCG
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Schematic explanation of optical frequency synthesizer

gobooboooboooboooooobooboooo
gboobgdilocoMHZOODUODOD 45x 10°*0dt 010000
ooooboboDbD115408pmdodd+ 05THzZOOOOUO
oomMHzOOOOOODOODO1THZzZOOOOOOOOOODO
gboobooboobooboobooboooooooboooobooog
oo

D ooo

ooooooooooobooooooooboboooooooon
gobooobooooooooboobooooooooooobooo
gwGorccUOOOouonoouobobooooooobooooa
goboooboooooooooobooonowe-oreccood
goboooboooooooooooboooooooooo
gowbMOOOoOOooOooOooooooooooooooo
gbooooooooobooobooobooobwe-orecGOoU
gobbooooOoooooooboooooooooooobooo
oboooo1lTHzOOOOOOOOOOOOoOooOoOooOOooo
goooooooooobooboooboowa-orcco oo
gopbooobooooooobooooboooooooooo
gobooobooooooooobooooboooboooooboog
ooboooooooboooooooooon

oo
gobooobooobobooobobooobobooobooo

goooooooooooooooobobo bbbobo

gooooooooooooooooooooooog



ooooooooooooDo

coooooobooooboooooooboooobooboooon
goooobOooobooobooobOOo0o oooobooboo
obobooooooooo0ob ooooooooboOoooo
gbooboooooo bobooooooooooooood
gopbooobooooooobobooooooooooooo
o0 oboooboooooobooobooobobooobobooooo
ooooooooogono

coboooooooooOoooooOooobooooboboOooon
goboooboooooooocoooooooooooa
ooooooooogooon

oooo

10 M. Kourogi, N. Nakagawa, C.H. Shin, M. Teshima, and M. Ohtsu,
“Accurate Frequency Measurement System for 1.5-u m Wavelength
Laser Diodes,” in Proc. Conf. on Lasers and Electro-Opt., Baltimore,
paper number CThR57, May 1991.

20 S. Okamoto and K. Sato, “Optical Path Cross-Connect Systems for
Photonic Transport Networks.” in Proc. IEEE Global Telecommun.
Conf., pp.474-480, November. 1993.

30 T. Saitoh, M. Kourogi and M. Ohtsu, “A Waveguide-Type Optical-Fre-
quency Comb Generator,” IEEE Photon. Technol. Lett., vol.7, No.2,
pp197-199, February 1995.

40 T. Saitoh, E. Durand, M. Kourogi and M. Ohtsu, “Waveguide type
optical frequency comb generator,” Proc. SPIE 2378, 212 (1995).

50 T. Saitoh, S. Mattori, S. Kinugawa, K. Miyagi, A. Taniguchi, M. Kouro-
gi and M. Ohtsu, “Modulation Characteristic of Waveguide-Type Opti-
cal Frequency Comb Generator,” IEEE ]. of Lightwave Technol.,
vol.16, No.5, pp.824-832, May 1998.

60 T. Saitoh, E. Durand, M. Kourogi and M. Ohtsu, “Proposal of a Multi-
plex Optical Frequency Comb Generation System,” IEEE Photon.
Technol. Lett., vol.8, No.2, pp.287-289, February 1996.

70 E. Durand, T. Saitoh, M. Kourogi and M. Ohtsu, “0.4-THz Frequency
Offset Locking Between Two Optical Frequency Combs,” IEEE Pho-
ton. Technol. Lett., vol.8, No.1, pp.163-165, January 1996.

80 T. Saitoh, M. Kourogi and M. Ohtsu, “Expansion of Span-Width of an
Optical Frequency Comb Using a Higher Harmonic Wave Modula-
tion,” IEEE Photon. Technol. Lett., vol.8, No.10, pp.1379-1381, Octo-
ber 1996.

90 T.Saitoh, S. Mattori, S. Kinugawa, K. Miyagi, “Optical Frequency

0000000000 No.79 Oct. 2000

Comb Generation with an Optical Loop,” Jpn. J. Appl. Phys., Vol.37,
pp.L927-1.929, August 1998.

100T. Saitoh, M. Kourogi and M. Ohtsu, “An Optical Frequency Synthe-
sizer Using a Waveguide-Type Optical Frequency Comb Generator at
1.5-y m Wavelength,” IEEE Photon. Technol. Lett., vol.8, No.11,
pp.1543-1545, November 1996.

110 T. Saitoh, E. Durand, M. Kourogi and M. Ohtsu, “A frequency reset-
table semiconductor laser system for 1.2THz frequency span at 1.5
micron wavelength,” CLEO/Pacific Rim "95, P17, 1995.

1200 S. Mattori, T. Saitoh, S. Kinugawa, K. Miyagi and A. Taniguchi, “Opti-
cal frequency synthesizer for 0.6THz span at 1.5 m wavelengyth,”

CLEO/Pacific Rim *97 Tech. Degest, WD3, 73 (1997).

oooao

8 (0 O000o0oUOooOoboOobDOo

19860 0000000000000 1988000
oo0oooooooooooo
P88 00 0ooDooooooooooon
oooooooooooooo
1930 0000000oooooooboboooo
goooooooooooooooo
ooooo
19960000000000000
19980 000000ooooooooobOoOoo
gooooooocooooooooo
00000oooooogo

=< A=

o
)
Y
N

R LB s L
2O THE(LPOF

.nﬁ 5T 5

* /0% (1300

PR R K E

gooooooooooooooooooooooo



