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Exploration of Fast 2D Localized Correlated Spectroscopy
Xiaohong Wang

ABSTRACT

As an analytical technique of materials, nuclear magnetic resonance (NMR),
discovered by Bloch and Purcell, has been appiled to physics, chemical and other
fields, playing an important role in research and industry. In the short 60 years since
NMR phenomenon has been found, NMR has received the Nobel Prize 5 times in
physics, chemistry, biology and medicine, which demonstrated the NMR great vitality
and broad prospects. In recent decades, magnetic resonance imaging (MRI)
technology has developed quickly, which is widely used in medicine, biology,
chemistry, materials, physics and other fields. Localized magnetic resonance
spectroscopy (MRS), as a complementary tool to MRI technology also has important
in vivo applications. MRS can be a selective and noninvasive quantitative technology
to measure the chemical composition, structure, the change of chemical
environmental and the existence of molecular, which can not be achieved by any
existing imaging technique. MRS is an important bridge between pathological and
biochemical changes. MRS combined with MRI can provide the anatomical,
pathological features and biochemical information, and other important information
for the ‘living system’.

Although the 2D MRS can address the 1D 'H MRS problems of peak crowding,
low spectral resolution and difficult peak identification to a large extent, it also has the
limitation of long experimental time. In this thesis, we developed a new 2D localized
correlated spectroscopy based on hadamard technique, to solve this problem. The
works are summarized as follows:

1. For half a century in the development of nuclear magnetic resonance, localized
spectroscopy and Hadamard spectroscopy techniques are more and more attentioned.
In this thesis, we gave a brief description of the spatial localization of the MRS, the

water peak suppression techniques, Hadamard matrices, polychromatic pulses,
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Hadamard encoding and decoding process, and one-dimensional two-dimensional
Hadamard NMR spectroscopy.

2. However, 1D in vivo "H MRS has the problems of peak crowding, low spectral
resolution and difficult peak identification. The two-dimensional (2D) MRS has been
introduced to address these problems to a large extent. In this Chapter, we analyzed
the advantages and disadvantages of several typical 2D MRS methods. Their in vivo
applications in brain, muscle, breast and prostates were also discussed.

3.Localized two-dimensional coherent spectrum (L-COSY) which needs long
experiment time greatly limits its in vivo application, we utilized Hadamard technique
(HL-COSY) to solve this problem and achieve a rapid two-dimensional detection of

localized spectrum, and verify its feasibility in the experiments.

Keywords: Nuclear magnetic resonance; MRS; Hadamard; HL-COSY
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