O 0000000
Laboratory for Photophysics

goooobogbobobooboobbobbobobo
goboooooooooooobooboooboooobooo
gooooooooooboobooboooboobooobooon
gbobodgoooooboobboboboobbbbbbobo
gogobbooobboooobbobbbooboooo
goooboooboobobooboooobooobobooon
ggoobooboobobobobobobobooboo
gggooboooobbobbbboobooooobo
gboooooooooobon
gobooboooobbooooooooboboooo
gooboboobobo 1-viogobooooogd
gobgobooobobbooboobuoouooboo
gboooooooboboobobooobooobooooon
oog
gobooogoooogbooboobooboonbgoo
gooooooobooboobooobooboooboobooon
gbooogoobooboooobooooooboooon
gbgbbodoooobooboiobobbobolrbobbOoo
ggbobooobodobobobboobobooboo
gooobooooobooooboboooo20000040
gboobobooooobobobbobboooooon
gogooooboooooooo
goboobooboobooboooobooboobobDbo
O0O0DO0OO0o0o0oOooDOOooOOoO0zZznO0OO0OOODOOO
ggbodobodobobooobooboobbobobo
ggboooobobooboobooooooooboog
gooboooboooooooboobooooobooooo
gboooooboobbooboobobooooooon
obd znOO0ODOOOOODOOODO znODOOOODO
goboboboobooboobo
goooobooooboooooooooooooboooo
goooogoobooooboooboobbbobon
ggooooboobbobbobboooooboboboboo
goboooooobooooobooooooboboood
goooboooobobooobobooboboooooon
gobooboooodbooboobboobooboo
ggogobboooooooobboboooooogo
goboogooboobooobooboobobobooboooboon
osboooobbbbooooboboobuobobo
goooooooboobobobobbobboonbo
gbooooooboboooboooobooooo
goobooboooooboobobobobooooboog
gogbobooboobooobobboobobboo
ggogoooobooobo

1. J00ooboboo0ooobobobooooooobong

oooooo

O o o o0

SEGAWA, Yusaburo

googoog

0000000 Zhangd ManhOManhO Qiu”'00 0 O

DQD |:| D DQD

ZnSe 0000000000 CdSe0 00000 DOOCdSe
000000000 D000021 00000000000
Stranski-Krastanowl] S- KOO OO OO OO0 CdSed O
00000000000000000000000000
0000000 0OZnSe/CdSe/ZnSe 0000 O00O0ODODO
CdSe 00000O00O0O0D0O0O00DOODOODOODOOO
0000000000000 0000000000000
000000000000000O0O000D0000000
00000000CdSe000000000O0O0O0OOOO
00000000000000000000000000
000D0000000ZnSe/CdSe/ZnSe 00000000
000000 CdSed 000D 140000000000
00000000000 000000000000000
00000000000000000000000000
000000000000 00000000000000
00000000000000000000000000
00000000000000000000000000
00000 000000000 000000000000
0000000000000 0O0D0DOOO0O0DOooOn
00000000000000000000000000
oooooogo

O000ZnSe00 CdSe 000D DODOODODOODOOODO
000000000000 00000000000000
000000000000000000000000 SK
0000000000000 0000000000000
0000000000000 00000O00oO0oooon
0000000000 0000000000000000
00000000000000000000 CdSedDODO
O000ZnSe0000000000DOODOOODOOOO
ZnSe00000000000DO00000D0O00O0O0DOOO
00000000000000000000000000
00000000000 Ze-00000O0O0O000O0OODO
000000000000 000000000000O0n
000000000000000000 0.3meVOO000
000 000000000000 00000

O000ZnSe0000000000O0O0O0OOOODODOO
0000000000000 0000000000 OZnSe
0000000 ZnMgSe 00000000000 OOO0O
00000000000000000D00O000O0O0o0Qg
0000000000000 OODO0ODO00000000

2. 0000000000000 SunOTienOO0O P300

0O 30 Chen”*0 00 P40 Chia”2000 20
0180 00000000000000ooooooon

581



oo znO0ODOOOODOOOOODOOODOOODODD
gobobooooboboobboooooobobooboo
gooodooooooooboooboooboooobo
gooboooooboooooboooboooooobo
goobooobooboooooobobobooobooon
goobooobUdnOb0OpbOODbOOOOODDOCODO
goobooooOoooooooznOOOO0ODOODOO
0.1%0 0000000000000 000DOOOOOOO

oooooboooonD scAlMgo, U ODODDOoOobobOo

goboboooooboooobooboobooboooooo
gooooooobobobooboooooooobo
gobooogooobobooboboooboboooooooooo
b znO00D0DODOOOOOOODOOOOO
oooooooooobobobobooobobOoooosKo
gbooooooooooobooooobboobobobo
gboboooooonoooooooooooooon ZnO
gooobooboooooooobuobobooboobooobo
goooooboobobooooboooooooooobooon
gooooboobbobobobooooboooooooboon
gbobooboboboooobobooboobooooo zZno
goboooboobooooboooobooboobobo
gbooogooboobooboboobbobooboobobooon
gooooobobooboboooooooobobooo

goooogoooobobbooooooobooooboo

goobbood yomeVOOOoOooOOooOoOOOOODO

gooooboooboooooooboobobooboobooo

gooboooooooobooboob
ZnO000000000D0O0OO0ODOOO0ODODOOO

goooooboobboobooooooboboooboboooo

ggbodobooobooooobobobooooobgoo
gobobbooooboobobbbuoboooogg
gboobgoooboboboooboboooooooooooooo
gboooboobboboobooboooobooooobooooon
goboobooobobooooooooooobobgo
gobooooobooboboboooobooooo

goooboooboooboboooboboobobooobobooo

gbooogobooboboooooooobboooon
goooobooboooobooobooboooobo
gbobooobooooobooooooooboooooon
goooooooobooooon

3. 000000000000 000000000000
oooo “2o0o00 P20
000000000000000000D00000000
0000000000000 DODD0000O0Dooog
0000000000 000000D0000000ooO
00000000000 000D00D00000oooog
0000000000000 0000O0O0OoOoOoDooO
000000000000 00000DO0O0DDoDOoOg
00000000000000000000000000

gboooooobooobobooobobobooobooobooooo

ggbodgobboobooobodoboobuooboo
ggbooboobobboooobobooboobod
O0DOo0O0O0O sio. 0000000000 TaxOs OO0
gbooooooobobbobooboooooooooobo

582

gbobbooooobooboboboobooooboooon
gooogoooooobboboooogobooooobo
goboooooboobooogooobooboooooo
gbooooobooboooboobosbbOO0ObOODbDODnD
gbooboobooboooobooboobooooon
gggodbo2u0gbbbooboooboboooobod
gooboooobobooboooooobooboobooo
goo
gooobobooboooobooboboboooo
gboooooobobooooobuoooboobooobogo
goobooboooobooboooboooooobooobo
gboboooobooboboboobobooooon
gooboooboboooooooboobooooboobo
gobooooboboooooboobobooobooobooo
gboobooboboooooobooboooooobooogon
goobooboboooboooobobboonoboo
goboobooooobo20gboboboooooooon
gooogobbooboboobbobooooooooooooo
gboboobooboobooboooobooboooooooo
goooooboobooboobobooboooogg

Ulogppoooof?oooooooooomiPioooon
OOooOoo™oOooO0oooooooooooo

0 M @O OO Publications

gogoobob boboboooooboo

Ullrich B., Léher T., Segawa Y., and Kobayashi T.: “The
influence of hydrogen passivation of silicon on the pho-
tocurrent of CdS/Si heterodiodes”, Mater. Sci. Eng. B
65, 150-152 (1999). O

Chen Y. F., Hong S.-K., Ko H.-J., Nakajima M., Yao T.,
and Segawa Y.: “Plasma-assisted molecular-beam epi-
taxy of ZnO epilayers on atomically flat MgAl,O4(111)
substrates”, Appl. Phys. Lett. 76, 245-247 (2000). O

Makino T., Chia C. H., Tuan N. T., Segawa Y., Kawasaki
M., Ohtomo A., Tamura K., and Koinuma H.: “Exciton
spectra of ZnO epitaxial layers on lattice-matched sub-
strates grown with laser-molecular-beam epitaxy”, Appl.
Phys. Lett. 76, 3549-3551 (2000). O

Makino T., Chia C. H., Tuan N. T., Sun H. D
Segawa Y., Kawasaki M., Ohtomo A., Tamura K., and
Koinuma H.: “Room-temperature luminescence of ex-
citons in ZnO/(Mg,Zn)O multiple quantum wells on
lattice-matched substrates”, Appl. Phys. Lett. 77, 975—
977 (2000). O

Qiu X., Segawa Y., Xue Q.-K., Xue Q.-Z., and Sakurai
T.: “Influence of threading dislocations on the near-
bandedge photoluminescence of wurtzite GaN thin films
on SiC substrate”, Appl. Phys. Lett. 77, 1316-1318
(2000). O

Makino T., Chia C. H., Tuan N. T.,
Kawasaki M., Ohtomo A., Tamura K., and Koinuma H.:
“Radiative and nonradiative recombination processes
in lattice-matched (Cd,Zn)O/(Mg,Zn)O multiquantum
wells”, Appl. Phys. Lett. 77, 1632-1634 (2000). O

Segawa Y.,

00 1200



Ohtomo A., Tamura K., Kawasaki M., Makino T., Segawa
Y., Tang Z.-K., Wong G. K. L., Matsumoto Y., and
Koinuma H.: “Room-temperature stimulated emission
of excitons in ZnO/(Mg,Zn)O superlattices”, Appl.
Phys. Lett. 77, 2204-2206 (2000). O

Usami N., Azuma Y., Ujihara T., Sazaki G., Nakajima
K., Yakabe Y., Kondo T., Koh S., Zhang B. P., Segawa
Y., and Kodama S.:
matched substrate to GaAs for solar cell applications”,
Appl. Phys. Lett. 77, 3565-3567 (2000). O

Zhang B. P., Dang Duc M., Wakatsuki K., and Segawa
Y.: “Features of nanometer scale islands on CdSe/ZnSe
surfaces”, Appl. Phys. Lett. 77, 3950-3952 (2000). O

Sun H. D., Makino T., Tuan N. T., Segawa Y., Tang Z.-
K., Wong G. K. L., Kawasaki M., Ohtomo A., Tamura
K., and Koinuma H.: “Stimulated emission induced by

“SiGe bulk crystal as a lattice-

exciton-exciton scattering in ZnO/ZnMgO multiquan-
tum wells up to room temperature”, Appl. Phys. Lett.
77, 4250-4252 (2000). O

Zeng H., Liu C., Tokura S., Kira M., and Segawa Y.: “Op-
tical limiting and bistability of a o-m photoconductive
copolymer”, Chem. Phys. Lett. 331, 71-77 (2000). O

Tomm J. W., Ullrich B., Qiu X., Segawa Y., Ohtomo A.,
Kawasaki M., and Koinuma H.: “Optical and photoelec-
trical properties of oriented ZnO films”, J. Appl. Phys.
87, 18441848 (2000). O

Siah F., Yang Z., Tang Z.-K., Wong G. K. L., Kawasaki
M., Ohtomo A., Koinuma H., and Segawa Y.: “In-plane
anisotropic strain of ZnO closely packed microcrystal-
lites grown on tilted (0001) sapphire”, J. Appl. Phys.
88, 24802483 (2000). O

Zhang B. P., Wakatsuki K., Dang Duc M., and Segawa
Y.: “Temperature dependence of the exciton decay
times of different quantum structures coexisting in a
ZnSe/CdSe/ZnSe heterostructure”, J. Appl. Phys. 88,
4916-4918 (2000). O

Tamura K., Ohtomo A., Saikusa K., Osaka Y., Makino
T., Segawa Y., Sumiya M., Fuke S., Koinuma H.,
and Kawasaki M.: “Epitaxial growth of ZnO films on
lattice-matched ScAIMgO4 (0001) substrates”, J. Cryst.
Growth 214/215, 59-62 (2000). O

Ohtomo A., Kimura H., Saito K., Makino T., Segawa Y.,
Koinuma H., and Kawasaki M.: “Lateral grain size and
electron mobility in ZnO epitaxial films grown on sap-
phire substrates”, J. Cryst. Growth 214/215, 284288
(2000). O

Makino T., Isoya G., Segawa Y., Chia C. H., Yasuda T\,
Kawasaki M., Ohtomo A., Tamura K., and Koinuma H.:
“Optical spectra in ZnO thin films on lattice-matched
substrates grown with laser-MBE method”, J. Cryst.
Growth 214/215, 289-293 (2000). O

Zhang B. P., Li Y., Yasuda T., Segawa Y., Edamatsu
K., and Itoh T.:
of ZnCdSe single quantum dots”, J. Cryst. Growth
214/215, 765-769 (2000). O

“Time-resolved photoluminescence

oooooo

Makino T., Tuan N. T., Segawa Y., Chia C. H., Ohtomo
A., Kawasaki M., and Koinuma H.: “Temperature de-
pendence of four-wave-mixing spectra in ZnO thin films
on sapphire substrates grown with laser MBE”, J. Lu-
min. 87/89, 210-212 (2000). O

Edamatsu K., Itoh T., Hashimoto S., Zhang B. P., and
Segawa Y.: “Micro-photoluminescence spectroscopy of
CuCl quantum dots in thin NaCl crystals”, J. Lumin.
87/89, 387-389 (2000). O

Ullrich B., Bagnall D. M., Sakai H., and Segawa Y.: “Pho-
toluminescence and lasing of thin CdS films on glass
formed by pulsed-laser-deposition”, J. Lumin. 87/89,
1162-1164 (2000). O

Ohtaka K., Suda Y., Nagano S., Ueta T., Imada A., Koda
T., Bae J., Mizuno K., Yano S., and Segawa Y.: “Pho-
tonic band effects in a two-dimensional array of dielectric
spheres in the millimeter-wave region”, Phys. Rev. B 61,
5267-5279 (2000). O

Edamatsu K., Watatani C., Itoh T., Zhang B. P., and
Segawa Y.: “Non-Markovian relaxation of excitons con-
fined in CuCl quantum dots studied by resonant sec-
ondary emission”, Phys. Status Solidi A 178, 317-321
(2000). O

Wu J., Yaguchi H., Zhang B. P., Segawa Y., Onabe K.,
and Shiraki Y.: “Optical properties of cubic GaN grown
on 3C-SiC (100) substrates by metalorganic vapor phase
epitaxy”, Phys. Status Solidi A 180, 403-407 (2000). O

Dushkina N. M., Ullrich B., Sakai H., Segawa Y., Hibino
K., and Eiju T.: “Reflection properties of oriented thin
CdS films formed by laser ablation”, Thin Solid Films
360, 222228 (2000). O

Xue Q.-K., Xue Q.-Z., Kuwano S., Sakurai T., Ohno
T., Tsong I. S. T., Qiu X., and Segawa Y.:
ing wurtzite GaN surfaces by molecular beam epitaxy-

“Imag-

scanning tunneling microscopy”, Thin Solid Films 367,
149-158 (2000). O

ooooo
Qiu X., Victor M., Yuan B., Joseph K., and Segawa
Y.: “Vortex melting and decoupling transitions in

YBaxCusOs single crystals”, Physica C 341/348, 1057
1058 (2000).

Makino T., Isoya G., Segawa Y., Chia C. H., Yasuda T.,
Kawasaki M., Ohtomo A., Tamura K., Matsumoto Y.,
and Koinuma H.: “Optical characterization for combi-
natorial systems based on semiconductor ZnO”, Proc.
SPIE-Int. Soc. Opt. Eng. 3941, 28-35 (2000).

oboodo: «ooooboobor», oOooOog 21, 76-82
(2001).

0 O M O Oral Presentations
ogoooooo
Makino T., Tuan N. T., Segawa Y., Chia C. H.,
Kawasaki M., Ohtomo A., Tamura K., and Koinuma
H.: “Exciton localization in (Cd,Zn)O epilayers and
(Cd,Zn)0O/(Mg,Zn)O multi-quantum wells on lattice-

583



matched substrates”, 2000 Int. Conf. on Excitonic Pro-
cesses in Condensed Matter (EXCON 2000), (Yamada
Science Foundation), Osaka, Aug. (2000).

Zhang B. P., Dang Duc M., Wakatsuki K., and Segawa Y.:
“CdZnSe nanostructures formed on ZnSe surfaces”, 11th
Int. Conf. on Molecular Beam Epitaxy, Beijing, China,
Sept. (2000).

Sun H. D., Makino T., Tuan N. T., Segawa Y., Tang Z.-
K., Wong G. K. L., Kawasaki M., Ohtomo A., Tamura
K., and Koinuma H.: “Stimulated emission spectra from
Zn0/Zn1 Mg, O multi-quantum wells”, 25th Int. Conf.
on the Physics of Semiconductors (ICPS 25), (IUPAP),
Osaka, Sept. (2000).

Makino T., Tuan N. T., Segawa Y., Chia C. H., Kawasaki
M., Ohtomo A., Tamura K., and Koinuma H.: “Time-
resolved luminescence spectra in (Cd,Zn)O/(Mg,Zn)O
multi-quantum wells on lattice-matched substrates”,
25th Int. Conf. on the Physics of Semiconductors (ICPS
25), (IUPAP), Osaka, Sept. (2000).

Makino T., Chia C. H., Tuan N. T., Sun H. D., Segawa
Y., Kawasaki M., Fukumura T., Ohtomo A., Tamura
K., Matsumoto Y., and Koinuma H.: “High-throughput
optical characterization for the development of a ZnO-
based ultraviolet semiconductor-laser”, 1st Japan-US
Workshop on Combinatorial Material Science and Tech-
nology, (Japan Science and Technology Corporation),
Maui, USA, Oct. (2000).

Zhang B. P. and Segawa Y.:
cal study of II-VI semiconductor nanostructures”, 11th

“Self formation and opti-

Frontier Science Research Conf., (La Jolla International
School of Science), La Jolla, USA, Nov. (2000).

Zhang B. P., Yasuda T., Segawa Y., Edamatsu K., and Itoh
T.: “Time-resolved photoluminescence of ZnCdSe single
quantum dots”, 9th Int. Conf. on II-VI Compounds (II-
V1’99), Kyoto, Nov. (2000).

Yano S., Segawa Y., Bae J., Mizuno K., Miyazaki H.,
Ohtaka K., and Yamaguchi S.: “Observation of quan-
tized photonic bands in quantum well structure of pho-
tonic crystal”, 2000 Fall Materials Research Soc. Meet.,
Boston, USA, Nov.-Dec. (2000).

Sun H. D., Makino T., Tuan N. T., Segawa Y., Tang Z.-K.,
Wong G. K. L., Kawasaki M., Ohtomo A., Tamura K.,
and Koinuma H.: “Optically pumped stimulated emis-
sion in ZnO/ZnMgO multiple quantum wells prepared
by combinatorial techniques”, SPIE’s Optoelectronics
2001, San Jose, USA, Jan. (2001).

Makino T., Sun H. D., Tuan N. T., Segawa Y., Chia C.
H., Kawasaki M., Ohtomo A., Tamura K., and Koinuma
H.: “Well-width dependence of exciton-phonon cou-
pling strength in ZnO/(Mg,Zn)O multiple quantum
wells grown by combinatorial laser molecular-beam epi-
taxy”, SPIE’s Optoelectronics 2001, San Jose, USA, Jan.
(2001).

Zhang B. P., Wakatsuki K., Dang Duc M., and Segawa
Y.: “Temperature dependence of photoluminescence de-

584

cay times of excitons in semiconductor quamtum dots”,
Advanced Research Workshop on Semiconductor Nanos-
tructures, (ARW), Queenstown, New Zealand, Feb.
(2001).

Yamamoto K., Ishizaka K., Shinomori S., Tanabe T.,
Katsufuji T., and Tokura Y.: “Optical probe of charge-
spin-lattice dynamics in half-doped La% Sr% NiO4”, Ann.
March Meet. 2001 of the American Physics Soc., Seattle,
USA, Mar. (2001).

gooooo

000000000000000000000000000
0000000: “Epitaxial 000 ZnSOO0OO000O”, O
61000000000000000090 (2000).

000000000Dang DucM.OOOO00: “ZnSe/CdSe/
znSe0000000000000O0O0OO0OOOOO,
061000000000000000090 (2000).

000000000000000000000000000
0000000: “000000000000 MBEODO
00000000000000000000000007,
061000000000000000090 (2000).

00000000000000000000000000
000000000000000000: ‘0000 MBE
00000 pO0zZnOOOOOO”, 0610000000
00000000090 (2000).

00000000000000000000000000000
000000000000000: “0000 ScAIMgO,
000000 pd ZnOOO OO0 MBEODO”, 0 610
00000000000000090 (2000).

0000 0ONguten Tien T.0000000000000000
00000000000000: “0000 (Cd,Zn)O/
(Mg,Zzn)0 0O OOO0OO0OO0O00O00000000O0
0007, 061000000000000000090
(2000).

0000000000000000000: “0000 THz
000000000000000000000007,0
61000000000000000090 (2000).

000000000000000000000000000
0000000000: “00000000000000
0000000 THzO0OOOO”, 0610000000
00000000090 (2000).

000O00000000000000000000000
000: 800000 ZnOOOOOD0”, 048000
0000000000000030 (2001).

0000000000000000000000000000
0000: “Skb00000000000000000
0 THzO0OOOO”,04800000000000000
00030 (2001).

000O00000000000000000000000
00000000 “Zn0O/(Mg,Zn)0 00000000
000000007, 04800000000000000
00030 (2001).

0000000000000000000000000000
00000000000000000000: ‘0000
00000000 MBEOOOOO ZnO:(Ga,N) O OO
007, 048 0000000000000000030

00 1200



(2001).
0000000000000000000000000000
000000000000000: “000000000
0000000000000000000000000
0007, 0480000000000000000030
(2001).
0000000000000000000000000000
00000000000000000000: “000
znO000000000 ZnOOOOOO00”, 0480
000000000000000030 (2001).
000000000000000000000000000
00: “0000 THzO0OODODOOO SisN, 00000
00007, 048000000000000000003
0 (2001).
0000000000000000000000000000
00000000000000000000: “0000
0000000 Ga,NOOO OO ZnOOO0OO000000
00”, 048 0000000000000000030
(2001).
000000000000000000000000: “0
00 MO-CVDOOOOOOOO ZnOOOOOO”, O
480000000000000000030 (2001).

Research Subjects and Members of Laboratory
for Photophysics

1. Optical Properties of Quantum Confined Ionic and II-

VI Compounds Crystals
2. Development of Oxide Semiconductors

oooooo

3. Quantum Optics and Photonic Crystal

Head
Dr. Yusaburo SEGAWA

Research Scientists
Dr. Satoshi YANO
Dr. Bao-Ping ZHANG
Dr. Han-Dong SUN

Technical Staffs
Ms. Tomoko SATOH
Mr. Dang-Duc MANH
Mr. Nguyen-Tuan TIEN
Mr. Le-Hong MANH
Mr. Gen ISOYA

Visiting Members and Postdoctoral Fellows

Dr. Takayuki MAKINO
Dr. Xjang-Gang QIU
Dr. Ki-ichi YAMAMOTO

Trainees
Mr. Ye-Fan CHEN (IMS, Tohoku Univ.)
Mr. Atsushi SYOUJI (Fac. Sci., Tohoku Univ.)
Mr. Minoru IINO (Fac. Sci., Tohoku Univ.)

Mr. Kentaro TAMURA (Fac. Eng., Tokyo Inst. Tech.)

Mr. Chin-Hau CHIA (Fac. Sci., Tohoku Univ.)
Mr. Katsumi KIMURA (Fac. Sci., Tohoku Univ.)

Mr. Ryuichi SAKAKIBARA (Fac. Sci., Tohoku Univ.)
Mr. Kazuki WAKATSUKI (Fac. Sci., Tohoku Univ.)

585



