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Abstract

The technology of nuclear medicine instrumentation (SPECT, PET) has been progressed in a decade. Current
gamma camerasystems equip multi-head (two or three) detectors to increase the system sensitivity and
efficiency. The fan-beam colli-mator, which has higher sensitivity with compare to the parallel hole
collimator, is commonly used in clinical routine study. In addition, improvement of quantification is
focused. For example, the accurate reconstruction technique using the attenuation map measured by the
external transmission line source was implemented. The use of gamma cameras to perform positron
imaging has been a major focus of research and

development. The two methods of positron imaging, the use of "511keV collimator” and of PET-like
coincidence mode without collimator. were proposed.

Three-dimensional (3D) acquisition PET systems have been recently devel-oped. The 3D acquisition
mode can measure the all coincidence events within an ac-ceptable angle by removing the axial septa. The
system sensitivity increase about 57 times using the 3D acquisition mode with compared to the
conventional 2D mode with the axial septa. The fast processing hardware for the 3D reconstruction was also
de-veloped for a practical reconstruction time. Whole body scan is a useful tool in clinical PET study. There
is a problem in the whole body mode that the scan time was pro-longed with performing an additional
transmission scan at each position. Simultane-ous emission/transmission scan mode has been
implemented to solve this problem.

Research and development for the nuclear medicine instrumentation will be featured high-resolution, high-
sensitivity, and improvement of quantification of system.
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