2F11

ZEE-ZERARICES DA LY - Ty TarvnN—-Day
DEREIZE 1= REHEDOEROEN
SRR REN R, CEROMIERRE, oot
OfcikmlS!, WI-WEZE, SmEF?, Pt %, Ema

Theoretical Approach to High-Efficiency Triplet-Triplet Annihilation based

Upconversion
oRyuma Sato', Hirotaka Kitoh-Nishioka', Kenji Kamada?®, Takeshi Yanai’, Yasuteru Shigeta1

! Center for Computational Sciences, The University of Tsukuba, Japan
’IFMRI, National Institute of Advanced Industrial Science and Technology (AIST), Japan
I Institute for Molecular Science, Japan

Abstract: The derivatives of 9,10-diphenylanthracene of which phenyl groups are connected
each other in loop-like manner with alkyl chain (Cn-sDPAs) were experimentally clarified to
have higher quantum yield of the triplet-triplet annihilation based photon-upconversion
(TTA-UC) than the unsubstituted DPA, in crystalline solid as well as in solution. However,
the reason why Cn-sDPA, especially n=7, gives high TTA quantum efficiency is still
unknown. We analyzed the reaction mechanism of the TTA process for DPA and Crn-sDPAs
using the molecular dynamics simulation and the quantum mechanical calculation. It was
found that Cn-sDPAs have high reaction rate in broader conditions than DPA does.
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Figure 1. The electron transfer rate constant for

DPA and Cn-sDPAs in TTA.

Table 1. The diffusion coefficient and the diffusion-limited rate constant for DPA and Cn-sDPAs.

DPA C6-sDPA C7-sDPA C8-sDPA
PRHUAREL [m® s 1.77x101° | 0.85%x107"° 0.88 %107 1.49x 10710
PEFHER R [us] 37 77 72 44
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