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Fig. 1. Illustration of OpenPET geometry and the 100-cm cylinder
phantom.
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Fig. 2. Data acquisition systems using three pattern groupings.

TABLE [ BASIC SPECIFICATIONS OF OPENPET GEOMETRY
Crystal material LSO
Crystal size 29 x 29 x 5.0 mm’
Number of crystals 16 x 16 x 4 (per detector)
Number of rings 272 (Virtual ring: 80)

Ring diameter 84 cm
Open gap 58.95 x 5 mm
Axial FOV 89.595 mm
Time resolution 1.5ns
Coincidence time window 6 ns
Energy resolution 15%
Energy window 400-700 keV
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Fig. 3. Sensitivity profiles for the OpenPET scanner limited by four
MRDs. Lines with arrow heads show the incident area of crystal rings
on the slice.
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Fig. 4. Single data loss rates of the OpenPET scanner using two
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Fig. 6. NECRs of the OpenPET scanner limited by four MRDs.
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Fig.1 A conceptual design for APD-based PET module developed in the JST project.
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Fig.2 (left) Three types of large-area, reverse type APD-arrays. Pixel sizes are 2x2 mm?, 1x1 mm®and
0.5x0.5 mm?, respectively. (right) improvement of quantum efficiency of the UV-enhanced APD-array.
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Fig.3 (upper) A schematic diagram of the
analog LSI (TITPET32) specifically designed
for APD-PET detectors. (bottom) Pictures of
bare-chip and LTCC package.



b
3
o
o

O [T T[T T T[T T[T T[T I T[T T[T T[T I [ TTo T
BERH I [RRRR I I I I

2Na
11.8 % FWHM
ﬁ (@511 keV)

counts

1600

1400

1200

1000

T I v o A

200 400 600 800 1000 1200

Energy (keV)

Rl

(31 400

i*” . .-
H Time jitter
E ; 4 460 ps (o)

1000 |-

1200

800 [
600 |
w0 |

200 [ R '

(PP J.m‘ ). gty T o B p Dy ol
2780 2790 2800 2810 2820 2830 2840 2850 2860 2870

ADC channel

Fig.4 (left) Spectrum of **Na source with the ASIC connected to LYSO pixel scintillator and single
APD, measured at +25 deg. (right) Electronic timing resolution of the analog front-end circuit.
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Fig.5 (left) A single front-end-card (FEC) connected to the rear end of an APD-array. (right)
APD-based PET module. The module consisted of APD-array, LYSO matrix, and four FECs to
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A picture of test system consisting of X and 0-stages.
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Fig.7 (left) Distribution of “hit channels” using one-pair of APD-PET modules and a 511 keV gamma-ray
point source placed at the center of 150 mm ¢ circle (see, Figure 6). (right) Reconstructed image of 511 keV
gamma-rays which clearly exhibits “sub-mm” resolution with 0.9 mm FWHM.
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