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特別講演 1 放身牡い箪位と放灼能籍翌即賢応
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PLENARY LECTUR国 2

25th Radiochemistry Symposium, Oct 6-8 1981. 

"Muonium Chemis tr込 a Review" 

by迦卓£・坦辿竺， Chemis try Department, University of British Columbia, 
Vancouver, V6TlC6, Canada. 

ABSTRACT 

Muonium differs from hydrogen only by virtue of having the light, 

short-lived positive muon as its nucleus rather than a proton. This review 

-0f the chemistry of muonium e叩has i ses its role as a readily-observable 

radioactive isotope of H. It is therefore a discussion of several things: 

of kinetic isotope effects; of the basic principles of the muon spin 

rotation (ｵSR) technique; some of the underlying elementary particle 

phenome11a; the various types of H-atom reactions; and the significant 

ways in which muonium chemistry applies beyond. the bounds of its own 

intriguing properties. These include: the revelation of kinetic isotope • 

-2 2 effects ranging from 10-.. to 10.. in aqueous solutions; the finding that 

diffusion in water is independent of mass, even for solutes much smaller 

than the solvent molecules; a marked isotope effect in comparing the 

hyperfine coupling constants of muonium-and hydrogen-containing free 

radicals; both experimental and 廿1eore tical evidence for the mass and 

te叩era ture at which quantum mechanical tunneling starts to dominate in 

binolecular reacti-on rates; and the use of electron spin exchange 

(conversion from triplet to singlet muonium) to study elementary kinetics 

and as a spin-probe of paramagnetism in systems of biological interest. 

ｵSR utilizes the powerful nuclear physics techniques of single particle 

-7 
counting to study muonium, one atom at a tirne, on a timescale of 10'to 

-5 
10-., seconds where homogeneous thermal chemical reactions with some 

60 solutes in aqueous solution and 11 gases have been studied for 

comparison with H. 
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