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Magnetic field effects on photochemical reactions initiated
by UV light and ionising radiation are discussed in terms
When

photochemical reactions are initiated by radiation, spin

of spin dynamics in radical pair intermidiates.

quantum coherence in radical pairs is maintained during
chemical reactions. In the case of UV excitation, on
ther other hand, spin quantum coherence is quenched
before recombination reactions due to a long lifetime of
radical pairs. This difference gives an opposite magnetic
field effect under low magnetic fields only for reactions

initiated by radiation.

Keywords: photo-chemical reactions, magnetic Field,

radicals, electron spins
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Figure 1. (a) Reaction scheme for photochem-
ical reactions initiated by UV light. (b) Reaction
scheme for photochemical reactions initiated by
ionising radiation. S, S*, and T* denote singlet
ground state, excited singlet state, and excited
triplet state, respectively. S®¥ and TR? represent

singlet and triplet radical pairs, respectively.
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Figure 2. (a) Magnetic field effects on the
yield of a photochemical reaction initiated by
UV light (Calculations with a two-state model).
(b) Magnetic field effects on the yield of a pho-
tochemical reaction initiated by ionising radia-

tion (Calculations with a three-state model).
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Figure 3. Scheme for spin state mixing in a

radical pair based on the two-state model. The
left arrow indicates the spin in a radical without
hyperfine interactions while the arrows in right
box denote the spin in a radical with hyperfine
interactions. B and Q represent an external mag-
netic field and a magnetic field created by hyper-

fine interactions, respectively.
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Figure 4. Spins in S® and T" states. Spins
rotate along the quantization axis.In S, two
unpaired spins are completely cancelled and the
state have no magnetization. In Ty, longitudi-
nal spin components are cancelled whereas the
state have a transvers magnetization. In the case

that the rotation speeds for the two spins are dif-
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ferent, is converted to Tx'.
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