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next generation PET

& cleaner view : TOF <0.1ns

+ homogeneous picture at
non-center

= DOI : Depth Of Interaction
proposed non-DOI PET DOI-PET

~ multi layer

resolved

structure

TOFPET-TIPP2011-TT



TOF performance

+ measurement by a pair of unit
~* ynit : a scintillator & a photosensor
Zecotek

- scintillator : LFS 3x3x15mm?3 ~ LYSO

* emission peak~ 420nm, short signal

~ 30ns
* photosensor : If\a/lrnra5r'I13atCSu, 1600 pixel for
:I.lT'lm2 25 1ILIM p|tCh unit reflector

7 3x3x15 _ S
-+ PDE peak at 420nm LFS  MPPC
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TOF test set up

& measure rise time difference in two units

~+ TOF: one MPPC1 and the cc_)incifchlﬂpepgce
signal from 22Na gt

| FS and LYSO with the same MPPCs

MPPC MPPC2

gamma rays
‘ ‘ ' & —‘: | ‘ TDC
22Na |

start

scintillator scintillator fast
100ns
_‘>_ dis coincid | [ dis j MPPC1 ‘ ‘

Cri. _ence | |cri_ | 50rs
I delayed
‘h stop MPPC2 stoLI_y
CAMA /5ns

NIM/CAMAC
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TOF results

~ TDC distribution : time difference
measurement between two units

* FWHM 96+-1ps for LFS& 111+-1 ps for
=L TDC dist.
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confirmation - |

& |ocation of a unit shifted from the source

+ timing of the stop signals were moved
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confirmation - |l

* timing resolution by a 22Na source

B time resolution (ps FWHM)

=8 t h re S h O I d ® time resolution (ps FWHM)
dependence 1F2)05 | TOF—performancevsthrTashold |

simultaneous change LYSO g4 % s 4 n
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confirmation - Il
& energy distribution: LFS+MPPC

+g/E~14% @ 0.5MeV 3x3 vs 1x1 mm?

newMPPC

300 F Entries 250000

Mean 975.7

RMS 974.9

x°/ndf  1005/447
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special resolutlon
3 usmg 2 units of LFS &"~ gammaray} ioec?

MPP e
. | coincid | dis
+ by moving the source

position ‘Sca||er| ‘

<+ 2mm resolution for LF“X"’*M”;‘;VHM =
LSF/LYSO === = =

*sjze 3mm of ===
scintillator & = -

& consistent with = = | \ eeeeeeeeeeeeeeeeeeeeeeee |
simulation e
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PET simulationz— ==

-+~ GEANTA4

+angle resolution at
6cm with 3x3mm?

-+ (0.6 deg. in sigma

& consistent with
exp.

& special resolution
~1lmm

& qchievable with 3mm
cell
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DOI capability e

& ynits block : LFS+MPPC+_re_angut
'i

52

& matrix of 3x3 — g"
& 3D matrix of 3x3x3 (|ay___--;---.~--l,“_i

precise timing

3x3\V/

e

3X3x3
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( : t 300 M
I I l I l Mean 975.7

O p O l RMS 9749

* | ndf /447

2

-+ ~ half of interactions doesaewf
Compton scattering *

+ applying 0.4MeV thresh\oldm\

0 1000 2000 3000

-+ (0.5)2 of positron
annihilation used ~25%

-+ [ower the thresholds : take |
INTO COmptOn Scatterlng(‘s)mpton scattering

* ~80% events

damma

~* Wwith short time window

to fast scintillator,
E1+E2~0.5MeV
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Compton PET I

simulation cont.

+ 15mm long scintillators make layers

into 1,2 &3

-+ 5x5 matrix can detect 80% eﬁgﬁ] %’tuon

& efficiency ~ 35% : 1x1x1 |

le side
o
bo

~& coincidence in both side

o

n
o
fo)

+ makes 3 times better ef'f

effncuency of s
o

o
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Compton PET efficiency
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summary and outlook

+ for the next generation PET

~+ TOF capability < 100ps ~ 3cm=cAt
& achievable with MPPC & LFS

& spacial resolution ~ 1mm possible
with 3mm cell

-+ DO test kit 3x3x3 under construction

~~ Compton PET reduces dose by 3 times
higher eff. =

TOFPET-TIPP2011-TT



