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SYNOPSIS
Spectral simulation is an effective and efficient means for optimizing data acquisition sequences and for facilitating spectral
analysis. GAMMA is a powerful C++ library, which can be used to describe and simulate NMR experiments. In this study we report
the development of a graphical tool using IDL, GAMMA and MySQL, which can run predefined or user defined pulse sequence
simulations, display results in a variety of forms and store the results for later use.
INTRODUCTION and METHODS
GAMMA [1] is an object-oriented library written in C++ that facilitates software development for simulation of NMR
experiments. It provided the entities and operations common to NMR experiments as programming objects that extend the C++
language allowing matrices, operators, commutators, spin systems, and rf pulses to be simply described and applied in program
procedures. GAMMA is a broad and flexible tool for NMR analysis; however, it does require knowledge of C++ programming and
has only very general tools for display and storage of results. In this report we describe an integrated pulse sequence design,
simulation and storage environment called GAVA.
RESULTS and DISCUSSION
GAVA is a graphical control and display program written in IDL (RSI, Inc. Boulder, CO) that interfaces the functionality of the
GAMMA library with the powerful query and storage functions of the MySQL database. In Figure 1 is shown a basic flow diagram
for the functionality of the GAVA environment. The GAVA GUI allows the user to edit prior information about pulse sequences or
metabolites (e.g. chemical shifts and J-couplings), access previously stored simulations, run new simulations on one or more
metabolites and display or store the results. Common uses for this tool have been: 1) Simulating multiple metabolites for a single TE
and pulse sequence for use as basis functions in spectral analysis tools [2], and 2) Simulating one metabolite for multiple, progressive
TE values to determine optimal pulse sequence settings for a given acquisition.
GAVA provides a number of predefined pulse sequences including, one-pulse, spin-echo, STEAM, and PRESS, whose
parameters are all user definable. Selected sequences may be run to include the effects of spatial variations in the B1 profile.
Additional pulse sequences designed by knowledgeable users can be integrated into the environment. GAVA is capable of simulations
that make use of both ideal RF pulses (defined in GAMMA) and user-defined real RF pulses. Additional entry fields allow simulations
to be annotated before storage. The display widget allows for some or all of the metabolites to be displayed individually or in a stack
plot. Spectral display parameters are all user definable and interactive. Regional integrals can be plotted for the multiple TE
simulations to determine which TE gives the maximum signal for a given resonance group. All screen views and simulation results
can be output to a variety of file formats. Figure 2 (a-b) displays the simulation window and spectral plot window, respectively.
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Fig.1 GAVA flow diagram.

Fig.2 a) Main simulation window.

b) Display and integration widget.
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