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Study on high excitation density exciton-polariton Bose Einstein condensation
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In this study, high density exciton-polariton condensation was investigated.
Photoluminescence (PL) by time-resolved spectroscopy in the regime far above condensation threshold (~100
times) was observed. PL_showing lower polariton energy at low densities gradually shifted toward higher
energy closing to a cavity photon energy as density goes up, and a new higher energy PL peak appeared.
The PL dynamics was investigated by theoretical calculations. In addition, we studied the reason of the
nonexistence of a lower energy peak which had been expected while there exists a higher energy peak and
found that nonequilibrium feature of the exciton-polariton system leads to the observed unbalance in the
relative brightness of sidebands. The experimental and theoretical investigations led us to a conclusion
that electron-hole binding in the high density regime still seems to exist.



€Y
PL
@ -
€Y
10meV
10K
PL
PL
1 1 75
LP UP
2

Normalized PL intensity

Time (ps)

605 1.61 1615 1.62 1.625
Enerav (eV)

2
Mollow triplet

PL
PL
LP
1 PL
population PL
1020 = |
(b)
UP -

Energy E/Rhk
)
o
o

—
-

ogo I |

100 200 300 400
Time



4
N. Ishida, T. Byrnes, T. Horikiri, F.
Nori, and Y. Yamamoto,
"Photoluminescence of high-density
exciton-polariton condensates™,
Phys. Rev. B, 90, 241304(R), (2014).

Tomoyuki Horikiri, Yasuhiro Matsuo,
Yutaka Shikano, Andreas Loffler, Sven
Hofling, Alfred Forchel, and Yoshihisa
Yamamoto.Temperature Dependence of
Highly Excited Exciton Polaritons in
Semiconductor Microcavities. Journal
of the Physical Society of Japan 82,
084709 (2013).

Oplusk 2013 9

Tim Byrnes, Tomoyuki Horikiri, Natsuko
Ishida, Michael Fraser, and Yoshihisa
Yamamoto. Negative  Bogoliubov
dispersion in exciton-polariton
condensates. Phys. Rev. B. 85, 075130
(2012).

12
@ "
74
(9 16 , 2013)
16p-A14-5

Andreas Loeffler, Sven Hoefling,
Alfred Forchel,

€Y

(9 16 , 2013)
16p-A14-4

74

Tomoyuki Horikiri, Makoto Yamaguchi,
Kenji Kamide, Yutaka Shikano,
Yasuhiro Matsuo, Tim Byrnes, Natsuko
Ishida, Andreas Loffler, Sven

Hofling, Tetsuo Ogawa, Alfred
Forchel, Yoshihisa Yamamoto.New
lasing from exciton-polariton
condensates in high excitation
regime. Conference on Lasers
and Electro-Optics Pacific Rim
(CLEO-PR), 2013, June 30-July 4, 2013.
DOI1:10.1109/CLEOPR.2013.6600082,
INSPEC Accession Number: 13777713

lasing. 10 AMO
2013 6 15

Andreas Loeffer Sven Hoefling
Alfred Forchel

68 2013
128pEH-3 3 28
68 2013

Andreas Loeffer Sven Hoefling
Alfred Forchel

- 28pEH-4

68 2013
Tim Byrnes,

Andreas Loeffer Sven Hoefling
Alfred Forchel "

:29aEG-9 3 29

Tomoyuki Horikiri, Makoto Yamaguchi,
Kenji Kamide, Yutaka Shikano, Tim
Byrnes, Kenichiro Kusudo, Natsuko
Ishida, Yasuhiro Matsuo, Andreas
Loffler, Sven H6fling, Tetsuo Ogawa,
Alfred Forchel, and Yoshihisa
Yamamoto. Photoluminescence of
exciton-polariton condensates in
high excitation regime, Stanford,
California, USA, 2012 8

International Conference on Atomic
Physics

N. Ishida, T. Byrnes, T. Horikiri,
and Y. Yamamoto. Photoluminescence
of exciton polariton condensates at
high densities, Palaiseau, France,
2012 7



Tomoyuki Horikiri, Tim Byrnes,
Natsuko Ishida, Andreas Loffler,
Sven Hofling, Alfred Forchel,
Yoshihisa Yamamoto. Direct
photoluminescence observation of the
negative Bogoliubov branch in an
exciton-polariton condensate.
Conference on Lasers and

Electro-Optics (CLEO), 2012, May 6,
2012. ISBN: 978-1-4673-1839-6,
INSPEC Accession Number: 13060099.

Natsuko Ishida, Tomoyuki Horikiri,
Tim Byrnes, and Yoshihisa Yamamoto,
Photoluminescence
characteristics of highly excited
exciton-polariton condensates,

Global COE International
Symposium on Secure-Life
Electronics 2012, 2.36 (2012).

0

o

Horikiri Tomoyuki
40530275

@

®




