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Energy Transfer in a Single Perovskite Nanocrystal-Dye Molecules -Nanocrystal Size
Dependence- (Kwansei Gakuin University) (OHaruki Horibe, Mitsuaki Yamauchi, Sadahiro
Masuo

To realize the efficient use of generated excitons in various systems, we have been
investigated the energy transfer (ET) between multiple excitons in a perovskite nanocrystal
(PNC) and dye molecules (Cy3) adsorbed on the PNC. However, multiple excitons are decayed
nonradiatively by the Auger recombination (AR) before the ET. In this work, we have
investigated the ET between large-sized PNCs (~20 nm) which exhibit slower AR rate and
multiple Cy3 on the PNC in solution and at the single nanocrystal level.

Cy3 was adsorbed on the PNCs by mixing PNCs and Cy3 with carboxyl group in toluene.
By measuring PNC-Cy3 in the single level, we observed Cy3 emission at the initial part of the
measurement. Then, the emission intensity of the PNC increased after photobleaching of the
Cy3. We also observed the shortened lifetime of the PNC and the rise of Cy3 in the emission
decay curves. From these results, we confirmed the ET between the large sized PNCs and Cy3.
We discuss the ET from multiple excitons in PNCs to multiple Cy3 depending on the PNC size.
Keywords : Perovskite; Nanocrystal;, Quantum Dot; Energy Transfer; Single Molecule

T I FOAEMLZBE L, ~a 7
AHA BT RERENOIERT B B ORE
T OLEBEOAHAECY)~D T XL F—F
BEDZMFT L TETND, LnLins, ET
V<, BEERE 7 H T4 — Y = G (AR)
MNEZY, BETAKELTLES, 22 TA ‘
BT, 83V ETH LADZRIC LY AR .
FE DR & HIFE X3 D (~20 nm)EEE D PNC & & Timefs)
L, WERT, BLOE—-L~LTHETSZ (b
& TEHEB DS LD Cy3 ~D ET Z5f - GPen -9
MCHRE L7z,

NVARFTEEE D Cy3 & PNC % hlm NWM
PCRGLERES YL, 22— L~ULTHl » my
ET D &, Figl(@)?D X 5 IZRIERMGRE Cy3 @ I m.. il
MBS, Cy3 DYEIREEIL PNC DR Time ()

SRE DM BIR S iz, S 612, FotREth

n‘?(Flg 1b) Tl PNC DEFML L Cy3 DNEH | Fig.1(a) Time traces of PL intensity of
BOBRLNTZ LMD, 4 ADKEVPNC  asingle PNC-Cy3.

IZOWT ET M- A2 L 2R L7, PNC O (b) Emission decay curves of the PNC
YA RNARAE L= Z i+ 726 0 ET ¢8>  and Cy3 at different time domains.
WCREMIE ST D,

o

~
Py
o

— Cy3 H#HBE
— CsPbBrs 3% E

[
a

2R
N

Counts (ms/cts)
o

o N A O ©

— Cy3

Counts

e

© The Chemical Society of Japan - PO4-1am-07 -



