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VIP is the acronym for Voxel Imaging PET Pathfinder project, funded by
FP7-ERC Advanced Grant program to develop the future generation of
PET scanner. The design uses pixel CdTe detectors connected a
dedicated ASIC, the VIP-PIX, by bump-bonding and then are stacked on
the top of each other, as shown in fig.1. When the CdTe detectors are cut
in a trapezoidal shape it forms a hermit scanner and this increases the
detection efficiency. One can use as much needed CdTe detectors to
insure the appropriate depth of interaction. In VIP design the edge of the
pixel detector is pointing toward the center of the scanner and this gives
important features needed for PET application. With CdTe detector
thickness of 2mm one can achieve charge collection in short time and thus
having a coincidence time window of few nano-seconds.

Figure 1-a shows the full VIP scanner. 1-b, is a
one sector of the scanner and 60 of these sectors
are needed to form the full scanner. In 1-c, one
can see section of the sector 1-b. 1-d is the VIP
kernel detector module for the VIP scanner and
it as 800 channels with 800 voxels, each has a
volume of 1x1x2 mm3 of CdTe

A VIP PET scanner with the dimensions shown in fig.1 has a 6.3 millions
voxel/channels operating in spectroscopy mode. Thus providing a true 3D
sensor detector.
(see also https://www.youtube.com/watch?v=5Zu3ZdEvz8M)
Given that VIP scanner operates in spectroscopy mode, it collects only
golden events, thus reduces the scattered events to less than 4% (NEMA
NU 1994) compared to 45% for the current PET scanner. This allows the
VIP-PET scanner to deliver sharp images with little radiation dose.
This novel sensor design opens the way for new generation of PET, PEM
and Compton Camera scanner in nuclear medicine, providing excellent
spatial resolution due to the high granularity of the sensor and sharp
images due to increase of Signal-To-Noise ration due to the increase of of
detection efficiency and the reduction of number of the scattered photons.
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