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Singlet fission is a process that a pair of triplet excitons residing on different chromophores
is formed from one singlet exciton. It has attracted much attention for overcoming the
Shock ley—-Queisser limit insingle-junction solar cells. For the efficient formation of free triplets
by singlet fission, it is important to control the electronic coupling between the interacting
chromophores. In this study, we synthesized metal-organic frameworks (MOFs) by combining metal ions
with pentacene-based |igands to precisely control the inter—chromophore interactions. MOFs were
synthesized by complexing Zr ions with a ligand having pentacene unit, which is a typical molecule
showing a singlet fission. Ultrafast transient absorption spectroscopy shows that a triplet of
pentacene is generated with a time constant of 4. 73 ps after photoexcitation of the MOF. The triplet
was formed at a very fast rate on the order of picoseconds, thus achieving the singlet fission in
the MOF. Photon upconversion, which is the reverse process of singlet fission, was also studied,
and we succeeded in developing chromophores that achieve wavelength conversion, which has been
difficult to achieve in the past, and in establishing design guidelines for achieving highly
efficient photon upconversion in solids.




