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- i Professor Clyde A. Hutchison Jr.
(The University of Chicago)

& H PROTON ENDOR AND MOLECULAR STRUCTURE

(Abstract)

The application of proton electron double resonance spectroscopy to the problem
concerning the structure of molecules in crystals will be described. In the case of organic
molecules in states of triplet spin multiplicity such studies have shown (a) the nature of
the distortions of impurity molecules and of their environments; (b) the different orienta-
tions of guest molecules at equivalent sites in the host; and (c) the geometry of initial states
and reaction pathways of chemical reactions in crystals. In more recent work the spatial co-
ordinates of protons have been determined from ENDOR by use of EPR of transition
metal ions, attached to organic molecules. Such studies have the long range aim of deter-
mining hydrogen atom positions, not obtainable by X-ray diffraction, in large molecules
of biological interest and preliminary results for an enzyme, lysozyme, will be mentioned.
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B H “Optical Observation of the Metamagnetic
Transition in FeC12 and Dy3A15012”

(BR & )
2 5
FeCl, is a layer structure Isinglike antiferromagnet (TN = 24 K) which undergoes
a field induced first order transition to an aligned “paramagnetic” state. Dy3A15012 in
fields along [111] is also an Isinglike antiferromagnet (T =2.54 K), but its structure
is three dimensional. It shows an interesting coupling between applied fields and the
staggered magnetization.

In both cases Faraday rotation of light transmitted by thin crystals is propor-
tional to M(H, T), and is used to study the magnetic phase diagrams. The contrasting
rotations of antiferromagnetic and paramagnetic phases at the first order coexistence make
possible polarizing microscope studies of the transitions. Many of the phenomena en-
countered will be shown in a short moving picture.
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A New Type of Anomaly in the Giant Quantum Attenuation of Sound Waves
in Bismuth at High Magnetic Fields, by Y. Yoshida, T. Sakai, S. Mase, H.
Suematsu and S. Tanuma.
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