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The author’s research field is biophysics by means of vibrational spectroscopy and crystallography. The author

joins the muon group since 2011 and is working to establish pSR experiments as a new biophysical method.
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2. Crystallographic analysis of temperature and/or humidity induced phase transitions among pseudopolymorphs
of nucleotides (1982 ~)

Humidity- and temperatur-induced structural transitions occur in the cases of many hydrate crystals. Loss
of water molecules in crystals lower the crystallinity in general. However, single crystal-single crystal
transitions were found to proceed in the case of nucleotide or nucleoside hydrates due to flexibility of the
structure, e.g., conformational changes and reconstruction of hydrogen bonding networks (Fig.2).

The transitions usually accompany large hysteresis, and metastable states easily appear. There were
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3. USR studies of biomacromolecules (2011~)
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Elementary Particles Science explored by Ultra Slow
Muon Microscope”, the author joined the group to apply uSR to biophysical research. The research is
connected with the proposal at Toyota Physical and Chemical Research Institute as a visiting fellow.

The muon (p) is an elementary particle with a positive or a negative electric charge (te) and a spin of
1/2. When a positively charged muon (pu") is implanted into materials, it captures an electron and a
muonium (Mu) which is a hydrogen-like exotic atom is formed. It attacks an unsaturated bond of
compounds and a radical, conventionally called as a muonium radical, is formed. The spin states of a muon
or a muonium reflect the local magnetic field around the stopping sites and are monitored through the
direction of a positron which is emitted when the muon or the muonium decays with a mean lifetime of
2.2 ps (Fig. 4).

Nagamine and his collaborators applied uSR to monitor electron transfer process in cytochrome ¢
which is a member of a respiratory chain in mitochondria. They used "the labelled electron method"
developed in the research of electron movement along trans-polyacethylene (Nagamnieet al., Phys. Rev.
Lett. 53 (1984)1763.). The values of the relaxation parameter were found to depend on water contents and
temperature. The information on muon stopping sites in proteins is inevitable to deepen understanding of
the results. Experimental and theoretical approach to determine muon stopping sites on the basis of pSR

data of basic components of biomacromolecules is in progress (Fig. 5).
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Fig.5 SR spectra of glycine (a) and N-methylacetamide (b)

Fig. 4 Schematic diagram of the uSR experiment Muon (p+) and muonium (Mu) radical are the main
components, respectively.
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