12 8 B E R

Introduction| off HakubilResearchers; 20241

@ /u— VB (fEkE)  Global Type
* i %R (sAFR AR  Tenure -Track Type

@ HIJE shat Rz

Hirokazu TAHARA (Associate Professor)

=

in semiconductor nanostructures)

5 M o9 5 27uwas -/ 8 (Quantum photophysics, Nanoscience)
SZAFERB: 1b¥WF%EAr (Institute for Chemical Research)
AUREDIERER © BUAS K FAL AW SERT

F O HRERER L TR A LR A OV — R 2 R T A DR

(Optoelectronic energy recycling and quantum cooperative effects

(Institute for Chemical Research, Kyoto University)

HRERDZANTF -2 MK AT LI EIE #
B RE AL ARSI TR BAEI L TV B E T,
F R K EMIIBV TR AN F—2EBR L %
WEF—ICEHT 2 L &, BRI L 2 AL F—%
PELTVWET, AOEROR S WIZ, WEHOP THR
LAiEDESEDRTWL IR 5D RV F— 2 MELZ <
FAT 2T ANV —HAHOHEMZ EABRTIEICH
D ET,

ZOROICHHT 50 F /G ERo /RT3 R
T¥o 7/ MR, RESIHF/ A—bvEwn
VWA E LRI A XTHD I ehbmTREIELL
EL. WV 7R TIIELZVWEHEIBEE CHNLE T,
AT hTTIo, BRI X - TEBOBET L ELEWN
BLREPEABENIA S XL ZWHSEMZLT
EF L, SVFIF VMV ERENS ZOLETIRE
ik, BREFEWMRSEIHRT VI VEFLTW
T3, LETIREOHMEZ. 1O I ) HEEKRMICE D
5D TIE %, EHOF MK X - THEICFE
TENE, BRI ANVF =BT LI LV X T LI
b EWfEINE T, AWFETIX. F /SRR A0S
BTREEETHAIDREAEDEL LT, kAN
F—PIE FAHPTEER S AT A 2AANLET,

Efficient use of light and electricity is an essential step to-
wards a sustainable society. Optoelectronic devices such as
photodetectors and solar cells are useful devices to obtain
electric signals and energies from light. However, these light-
to-current conversion processes cause thermal and radiative
energy losses, which are serious problems of energy waste.
Here, I study optoelectronic energy recycling in semiconduc-
tor nanostructures.

The strategy to realize optoelectronic energy recycling is to
utilize a quantum cooperative effect in nanomaterials. In my
recent studies, I have revealed ultrafast generation processes
of electrons and holes in nanomaterials. In semiconductor
nanomaterials with their sizes of several nanometers, pho-
togenerated electrons and holes are strongly affected by the
quantum confinement. Quantum-confined electrons and holes
form unique quantum states called multiexcitons, which are
hardly generated in bulk semiconductors. Since a multiexci-
ton involves multiple electrons and holes, multiexcitons have
a great potential to enhance electric signals in optoelectronic
energy conversion. In order to boost photon-to-current con-
version efficiencies via multiexcitons, my research focuses on
electronic coupling between semiconductor nanostructures. I
will establish a new energy recycling system in coupled nano-
structures, where thermal and radiative energies are collected

and recycled for optoelectronic energy conversion processes.
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