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Excitons as a natural platform for logic Logical processes with excitons

A molecular photoionic H

AND gate I ﬂ

Classical logic uses multi-bit interactions. Trinletriiot anmifiiation a5 logical AND

Excitonic logic needs multiexcitonic processes:
« 1S — 3T + 3T (singlet fission, SF)
« 3T + 3T — 18 (triplet-triplet annihilation, TTA)

Nature 364, 42—44 (1993)
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Nature 453, 387—390 (2008)

Singlet fission
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All-optical encoder/decoder
J. Am. Chem. Soc. 2008, 130, 33, 11122—11128

Triplet-triplet annihilation

Spin valves
Nature 427, 821-824 (2004)

Multiexcitonic molecular devices

Molecular devices could act as chemical sensors reporting through excitonic
pathways, as transducers to link excitonic inputs to (photo)chemical outcomes,
or as more complex integrated devices.
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All-optical signal processing
IEEE Photon. Technol. Lett. 2007, 19, 8, 541-543
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k. k. Propagation and dispersion of signals. Multiexcitonic processes must be fast relative to the triplet loss rate

(k+ = 0.5 ns~! here) for good fidelity over multiple gate operations.
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