Nuclear hyperpolarization in electron transfer in chiral systems.
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Abstract
 Electron transfer (ET) is an elementary chemical act that has been widely studied due to its involvement in many chemical, biological and physical processes. A new direction of interest in ET is related to the search for ways to control the state of electron spins with the aim of using spins as qubits in spintronics, quantum computing and quantum information science. Over the past decades, the use of chirality as a way to control the dynamics of electron spins has been actively discussed. The phenomenon of chiral-induced electron spin selectivity (CISS) is currently being intensively studied as it concerns the use of electron spins in quantum technologies. At present, considerable attention is also paid to photoinduced ET in chiral donor-acceptor dyads recommended as models for studying the mechanism of influence of a chiral medium on the spin dynamics of electrons. At the same time, using the method of chemically induced dynamic nuclear polarization (CIDNP), it was shown that photoinduced ET in chiral systems exhibits nuclear spin selectivity (the so-called NSS effect). In the present review, we have summarized the current data on NSS effect, and have attempted to build bridge between NSS and CISS phenomena. The presented data may support the conclusion that NSS and CISS have a common origin due to the processes occurring during the passage of electrons through a chain of chiral atoms.
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