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It is a great honor to edit a special issue of Applied Magnetic Resonance, in

particular if the area presented is not magnetic resonance spectroscopy itself. The

topic of this special issue, spin chemistry [1], can be considered as upspring of

magnetic resonance spectroscopy. On the other hand, the field of spin chemistry

contributed significantly to the methodological improvement of both NMR and

EPR. Indeed, spin chemistry was born with the discovery of the CIDEP (chemically

induced dynamic electron polarization) effect by EPR spectroscopy in 1963 [2],

followed soon by the observation of CIDNP (chemically induced dynamic nuclear

polarization) in chemical dark [3–6] and light [7] reactions. The explanation of these

phenomena was presented as so-called ‘radical pair mechanism’ (RPM) in 1969

[8, 9]. That revolutionary reaction scheme allowed for the first time nuclear spin

states to decide on the fate of a chemical reaction. Since reaction enthalpies are

dramatically larger than spin energies, such kinetic control mechanism was a big

surprise, in particular for chemists. Soon magnetic field effects (MFEs) were

observed on chemical reaction systems [10, 11] and discussed in particular on

photosynthetic systems [12–14] which led to the theory of spin-correlated radical

pairs [15, 16]. Upon discovery of the solid-state photo-CIDNP effect [17], the

concept of spin-correlated radical pairs was extended to solid-state conditions by

introduction of coherent anisotropic interactions [18–23] and to natural low-field

conditions by allowing for S–T mixing [24]. Such coherent spin dynamics at natural

conditions might explain the persistence of the solid-state photo-CIDNP effect in

natural photosynthesis [25]. Another hot field in which spin-chemical research aims

for understanding of natural phenomena is dedicated to light-dependent magneto-

sensing by animals via a RPM [26–28].

In this special issue of Applied Magnetic Resonance, a range of spin-chemical

effects on chemical and biological electron transfer systems and complementary
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experimental methods, i.e. EPR and NMR, is reported. First, spin-chemical effects

in chemical systems are presented: Basu and coworkers [29] observe an MFE on

photoinduced electron transfer reactions between three aromatic amines and

acridone in ethanol at low fields. Joonwichien et al. [30] describe MFEs on the

photodegeneration of methylene blue dye. Bagryanskaya et al. [31] study spin-

selective excited state relaxation and reactivity of deoxybenzoin (DOB) and

benzophenon (BP) molecules by time-resolved EPR spectroscopy. Van der Est and

coworkers [32] discuss the time-resolved EPR signature of spin-selective electron

transfer in series of metalloporphyrin pyridyl-linked naphthalene diimides.

Second, spin-chemical effects on biological systems are described: Alia and

coworkers [33] present photo-CIDNP data on photosystem I of plants. Hirayama

et al. [34] discuss whether MFEs affect the light-dependent circadian clock in

zebrafish. Third, an improved technique in solid-state NMR, a main tool in spin

chemistry, is presented. Song et al. [35] show a new technique allowing for

improvement of proton resolution in proteins. Hence, the present issue demonstrates

that nowadays spin chemistry is a matured and lively field with increasing impact on

both, magnetic resonance spectroscopy as well as general chemistry.

I express my gratitude to the authors who have contributed to this special issue.

I am also grateful to Prof. K. Salikhov and Dr. L. Mosina. Without their efforts, the

publication of this special issue would not have been possible.
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