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OVERVIEW:

Research at the Department of Nuclear Radiospectroscopy concerns various aspects of Nuclear
Magnetic Resonance (NMR) and its applications to solids and to biological systems. Current research
activity covers two areas: investigation of molecular dynamics and structure in solids using NMR
spectroscopy, and biomedical investigations on animal models and humans using NMR imaging and
localized spectroscopy.

MAGNETIC RESONANCE IMAGING LABORATORY:
Biomedical applications of Magnetic Resonance Imaging (MRI) and Spectroscopy (MRS), as well as

development of MR technology were our main topics of research. Our research capabilities were
significantly widened with the commissioning of the 47 T horizontal bore animal MRI system with
MARAN DRX console from Resonance Instruments Ltd.

The water diffusion teDsor in the spinal cord of the rat was investigated as a function of the diffusion
gradient amplitude in order to determine different components of diffusion. In vitro DTI measurements using
our 8.5 T MR Microscope were performed on excised samples of the injured and normal spinal cord of the
rat kept in PBS A non-exponential diffusion was found in the gray matter. In the white matter diffusion in
the transverse direction to the axon bundles was non-exponential, whereas along the axon it had a single
component. Experimental data could be best fitted using a model of two-component anisotropic diffusion.
Our results and absolute values of the DT components are similar to the well known results obtained for the
optical nerve.

In order to analyze diffusion weighted MR images, a software using IDL was developed.
First results of DTI i vivo for the rat brain and the rat spinal cord were obtained on our new 47 T MRI

system.
Continuing our interest in volume measurements using MRI, subdermic and visceral fatty tissue

volumes were determined for a group of 46 patients undergoing a 6 months lose-weight program.
In collaboration with the Academy of Physical Education measurements of individual muscles

of the human leg were performed to correlate muscle geometry with its power generation
efficiency.

MAGNETIC RESONANCE LABORATORATORY
Deuteron NMR spectroscopy was applied to the study of reorientational mobility and rotational

tunnelling of ammonium ion isotopomers. Establishing symmetry of the hindering potential and detection of
the domain structure in the ordered phase may be pointed out as particularly interesting results.

(ND4)2PtCI4 undergoes an order-disorder phase transition at about 148 K. Selective T, measurements
performed on well separated components in single crystal spectra disclosed diverse mobility of ions in
domains and in transition regions between them. Those in domains relax very slowly via cross-relaxation
channel before their reorientation takes over above about 65 K. On the other hand two-fold reorientation in
the middle of the transition regions appears to be effective in relaxation already at K. The range of
observed correlation frequencies covers six orders of magnitude.

Two spectral components were found below the order-disorder phase transition at 32 K in
(ND4)2TeCI6. They had been attributed to ND4' ions in ordered domains (about 75% abundance) and in
transition regions between them. The temperature dependence of the tunnelling frequency was measured for
both regions, with low-temperature plateau values equal to 0.5 and 22 MHz, respectively.

A high resolution solid state NMR spectroscopy using the Magic Angle Spinning technique was applied
to the study of structure of novel materials that are important for industry. Among them were two recently
discovered compounds in two- and three-component systems (V205 - x-Sb2O4andV205 - M003- oc-SbA),

namely SbVO5 and Sb3V2M03O21, with potential application in catalysis. The 15V MAS-NMR provided
information on structure and coordination of vanadium atoms in these compounds. Two non-equivalent
vanadium positions were found in SbVO5, while most of vanadium was probably in the paramagnetic state in
Sb3V2M03O21
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