ROTATION OF METHYL RADICALS
IN MOLECULAR AND ATOMIC SOLIDS

Introduction

CH, radicals trapped in cryogenic crystals {of polycrystalline quality = powder spectra)  The ESR maethod can resolve the two diffarent
exhibit all (3} features of anisciropy in terms of a dipolar coupling of magnefic momenta. nuclear spin states | = 3/2 and / = 1/2 of CH,.

1. Rhombic species: three axial components reschved {4, A, A} g, 5., 3.} Coupling of rotational and nuclear spin states
2. Axial species: parallel and perpendicular species {A.. A, .} {d.. Gu.f can be used o EII'IEllj'ZEr pu!:uiatim statistics
3. Symmetric species: isolropic parameters 4.} {7 - 0.} and molacule-host interactions;

The changes from case to case are connecied with different degrees of CH, rotation, Fotational energy level shifts, rotational barriers,
which depend on trapping site symmetry, volume, and sample temperature. and crystal-fisld effects [1,2].
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Fig.1: ESR spactrum at 14 K and simulation. Fig.2: ESR spactrum at 14 K and simulation.  Fig.3: ESR spectrum at 14 K and simulation.
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Enls -
L = Arcarding 1o the preliminary spectral fttings,
L —_| i Rl the temperature changes in CO0 do mnat madify
The |low-temperature ESR specira exhibit  The ESR spectra are isotropic in Kr despita sttt b e

changes are rather due to a nonlinear line width

axial symmetry in Ar [1]. The radical is free jhe stronger molecule-host interaction [2]. dependence of the excited retor states on T.

to rotate about the C, axis which is orienfed The radical can however rotate about both

in the =100> crystaliographic directions.  the axes due to the larger trapping volume. Caleulations of the radical-nost petentials
G, -type rofation actives above 15 K. and crystal flelds are also under way.
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