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Requirements for next-PET

e Spatial reso. ~1 mm
2011 Yamazaki et. al

e ot only center ~ 1Tmm ].“

e gammas come from whole
body

o layer into longitudinal dir.
e PMT is too thick

e Silicon photo-sensor
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To achieve next PET

e TOF res. ~ 0.5ns (15cm)

>> 0.1ns (3cm)
2012 Yamazaki et. al

e reduce BG
e rapid scint. LFS<40ns

e rapid MPPC

e reduce rad. dam.

TOF- PET
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To achieve next PET

e TOF res. ~ 0.5ns (15cm) .
S
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Issues of fine segmented PET

~+ Compton events could escape
P half/side P Y I

-+ lower threshold with ADC e
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Compton-PET simulation

e IMMX3mmx15mm LSO scintillator + 1 mmMPPC
efficiency(%)one side effect of Iayer
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~ 2 layers b x5 matrix iIs good enough around a hit
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verification of Compton-PET
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Compton-PET results
‘e Ecenter VS Eail
« E v distribution Ecenter
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Compton-PET results

e increase 23% events
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Compton-PET

« fine segmented PET

e good spatial / time reso. o ................................ ’ ..............................

« Compton-PET ZZ?‘%‘

® SimUIHtiOn and experimer T -l ..... X-I ........ 3X3 .................................................

- I\/Ilyashlt

o« 3x3x1layer +23%(exp) <> +28% °
(sim)

e 2nd layer will be added
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SPECT study

e Single Photon Emission CT
« ~150KeV gamma 99mTc > =
« photo-electric absorption W —

o With collimator \ |

o small scintillator +MPPC
e iIndependent R/O : HEP

e better spacial resolution
5mm >> Imm

e« BG free : rapid circuit
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SPECT study

e Single Photon Emission CT

. [
e ~150KeV gamma 99mTc 9
« photo-electric absorption W
. . Siemgns;L‘L'
e With collimator "
scintillators MPPCs

o Small scintillator +MPP(

o iIndependent R/O : HEP W

o better spacial resolutio @
5mm >> Ilmm. _

e« BG free : rapid circuit
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SPECT sim.

e SiM. set up with 9x9 matrix >ako
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sim. spatial reso.

Sako

e iIn y direction : ~0.7mm
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sim. collimator length

- =1 x, O8KO
o spatial reso. vs coll. length ’
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sim. distance from

surface

spatial reso
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sim. water phantom
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SPECT test exp.

Tsuchimoto

e LSO TmMmxTmmx20mm

e MPPC TmmxTmm

o With clear fiber connecteg
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SPECT test exp.
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summary & outlook

o Next generation PET

o fine spatial and time resolution with
layered structure

e basic concepts are verified with small
and heavy scintillator and MPPC

e hew SPECT idea can have spatial
resolution ~1mm
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scintillator : LSO

o scintillator thickness
eﬂ:(%)) l 5mm enough for 140keV
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