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Room-temperature quantum coherence of quintet state generated
through singlet fission in a metal-organic framework
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A quantum bit (qubit) that expands a concept of bit to a two-level quantum state, is a
basic building block of quantum information science to realize quantum technologies such
as quantum computing and quantum sensing.! Qubits based on electron spins of molecules
has several advantages such as a high controllability of qubit properties by chemical
modifications. Among the molecular qubit, quintet state generated through singlet fission
(SF) has unique feature of being consisted by four spins, which enables advanced qubit
operations.> To utilize the quintet state as a qubit, the generation of the quantum spin
coherence in the quintet sublevels are required. However, there were no reports about the
quantum coherence at room temperature.

Here we reports the first observation of the room-temperature quantum coherence of
the quintet state generated though SF in a metal-organic framework (MOF).* A typical SF
molecule, pentacene was modified and loaded as the ligand. The existence of SF and the
quintet state in the MOF (Pn-MOF) was confirmed by transient absorption spectroscopy and
time-resolved electron paramagnetic resonance (EPR). Nutation measurement with pulsed
EPR shows the quantum coherence of the quintet state. The simulation based on the results
indicate the suppressed motion in the densely packed MOF contributes the generation of the
quintet state with keeping its quantum coherence.
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