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Abstract
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T3, SFICKWERLEZRMEFRIRERLUEBRTDRIS (TTA) FETTS, chiZkY)
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RTHEFEERTDLEOICEFARNTH D, CORIRBEMNFHOEEN—DELT, ZD2DO0
ERBOEHMEEOOFBICLZPHEERAOHENIf 22 5hhd, LALEBNS, CORICERBL
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BHEEERAESFELVTTAOBEEICEAL THS A TR ZERE LB ZT 2, ChzeiE
RT3, BEICEED FTEMENTDENTEDERT /UVFAX— (MPC)
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2EITRTETILAYF A=) [Ac-(m, n)] ZMPCRE LIZE#iL =Ac-(m, n)-MPCZER L .
BELI2O0 7 EOERZBENICELEE. SUMERLSFETANOERZRIL L, &%
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11)-MPC Tk, SFOUEHN2%THDDICXIL, HEEREFH Tc-C(11,

7)-MPCT£89% & &£7V), AcENBERHMEANSFOBMBLICER TR B LR,
Singlet Fission (SF) is a spin-allowed photophysical dynamics in which two triplet excited state
from one singlet excited state are generated. In general, for occurrence of SF requires that energy
of singlet excited state is larger than or close to two times of that of triplet excited state. In addition,
the arrangement of chromophores at the near place is also required because a strong electric
coupling is also important. Acenes are one of molecules for SF because of fulfilling these
conditions. In the SF in Acenes, the side reaction of the triplet-triplet annihilation proceeds because
of almost equal values between the energies of the singlet and doublet of triplet excited states.
Therefore, the efficient SF by inhibition of the side reaction are required a control of intermolecular
interactions such as distance and orientation between two neighboring units. In this study, to
examine the intermolecular interactions-dependent dynamics of SF and TTA, acene-alkanethiolate
monolayer protected nanoclusters (MPC) with different alkyl chain lengths (m and n are shown the
number of alkyl chains) were systematically synthesized. The triplet quantum yield of Ac-(11,
7)-MPC significantly improved compared to Ac-(11, 11)-MPC.
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Construction and photophysical properties of molecular assembly based on acenes for high—yield singlet fission
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C(11, 11)-MPC Tl&., SF DUREMN 22%THAHDIZHL . HEEAZETFOHT= Tc-C(11, 7)-MPC Tl 89%&E75Y | Ac B D EE M Fl fE A
SF DESFEILICERTHEMNBREL M ELE ST,

2. HIRRRAEEOBE R

Singlet Fission (SF) is a spin—allowed photophysical dynamics in which two triplet excited state from one singlet excited state are
generated. In general, for occurrence of SF requires that energy of singlet excited state is larger than or close to two times of that of
triplet excited state. In addition, the arrangement of chromophores at the near place is also required because a strong electric
coupling is also important. Acenes are one of molecules for SF because of fulfilling these conditions. In the SF in Acenes, the side
reaction of the triplet—triplet annihilation proceeds because of almost equal values between the energies of the singlet and doublet of
triplet excited states. Therefore, the efficient SF by inhibition of the side reaction are required a control of intermolecular interactions
such as distance and orientation between two neighboring units. In this study, to examine the intermolecular interactions—dependent
dynamics of SF and TTA, acene—alkanethiolate monolayer protected nanoclusters (MPC) with different alkyl chain lengths (m and n
are shown the number of alkyl chains) were systematically synthesized. The triplet quantum yield of Ac—(11, 7)-MPC significantly
improved compared to Ac—(11, 11)-MPC.
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