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The first one involve a unique reporter giving his
state at different time, a series of time dependant
experiments is then needed to characterized the full
space.

A faster solution would be to excite simultaneously
several reporters with different evolution rates. Then
the full space can be characterised in one
experiment.
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Frydman proposed to use a series of selective pulses.
Pelupessy employed linearly swept adiabatic pair of
spin refocusing pulses:

MMWWWMW e Schematic representation of the

acquisition used for single scan
experiment. It is inspired by echo
planar imaging. During the first
part of the positive gradient the
blue helix is unwrapped giving an
echo, then the red one.

At the end of the first positive
gradient the helices have been
wrapped again with an opposite
turn.

The application of a negative
time Only one gradient permit to record a
Fourier transformation second series of echo. The scheme
's needed is extended to record the desired
number of point.

The echoes are sorted depending
time on the sign of the gradient. A
Fourier transformation is apply to
obtain the {requencies of the

evolution during the gradients.
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Overcoming inhomogeneous field Localised single scan

Single scan scheme can be used for localized spectroscopy. The volume
selection can be done using selective pulses during gradients along
each axis (STEAM or PRESS for example).

Below three localized single scan TOCSY spectra obtained from a
sample containing three tubes with different compounds.

Vathyam has shown in 1996?! that a SECSY? experiment can be used to record highly resolved spectra
in inhomogeneous magnetic field. Peluppesy? proposed a single scan version of the SECSY experiment.
In this kind of experiment the inhomogeneities are coded in a first part of the sequence. The carrier
nuclei can be the solvent! or one of the molecule of interest. In the second part, the magnetization is
transferred to an other nuclei with a coherence order p=-1, thus removing inhomogeneity component.
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2D Spectrum obtained with the localized, DQF (using gradients) sequence

T]‘;"O‘ldignensiional S%eCtra' ] plotted ifi presented on the left. The sample consist of two eppendorfs placed in the mouse
absolute-value  mode, 0 propano : : : : :
CH3°CH2°CH2°0H taken in ~500 ms with h.older. The left .one contained 10mM of.Cholme in D,O (MRI image is pale), the
the single-scan sequence presented on the right one contained 10mM of Alanine in water. In orange 1D 'H spectrum of
left, without the optional part in the gray choline showing the inhomogeneity of the magnetic field
dash box. a
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A STEAM scheme for voxel selection has been added to the sequence
above. To reduce the non transferred signal, a double quanta filter can be
added. The filter may be obtained using proper gradient proportion, or by
phase cycling if several scan are required to increase signal to noise. The P .
two parts in parenthesis are optional, and may be used to increase the T e 0"
resolution
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