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studying small animal models of human disease. In the conventional approach, the 511 keV
annihilation photons emitted from a patient or small animal are detected by a ring of scintillators
such as LYSO read out by arrays of photodetectors. Although this has been successful in
achieving ˜5mm FWHM spatial resolution in human studies and ˜1mm resolution in dedicated
small animal instruments, there is interest in significantly improving these figures. Silicon,
although its stopping power is modest for 511 keV photons, offers a number of potential
advantages over more conventional approaches. Foremost is its high spatial resolution in 3D:
our past studies show that there is little difficulty in localizing 511 keV photon interactions to
˜0.3mm. Since spatial resolution and reconstructed image noise trade off in a highly non-linear
manner that depends on the PET instrument response, if high spatial resolution is the goal,
silicon may outperform standard PET detectors even though it has lower sensitivity to 511 keV
photons. To evaluate performance in a variety of PET “magnifying glass”configurations, an
instrument has been constructed that consists of an outer partial-ring of PET scintillation
detectors into which various arrangements of silicon detectors can be inserted to emulate dualring
or imaging probe geometries. Recent results have demonstrated 0.7 mm FWHM
resolution using pad detectors having 16x32 arrays of 1.4mm square pads and setups have
shown promising results in both small animal and PET imaging probe configurations.
Performance using detectors having 1mm square pads is currently being tested. Although,
there remain many challenges, silicon has potential to become the PET detector of choice when
spatial resolution is the primary consideration.
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