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Homogeneous Activity Simulation & /7 f’l

10x10x12 cm”3 water phantom at different positions along z (beam axis)

30 uCi activity
new reconstruction model (x=140, y=70, z=165 slices, 0.16 cm each)

Exit point in FOV Entrance point in FOV Central point in FOV



Homogeneous Activity Simulation & /7 5 i J;'

10x10x12 cm” 3 water phantom at different positions along z (beam axis)

Exit point in
FOV

Entrance inflection point

Exit inflection point
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Homogeneous Activity Simulation ,l_

10x10x12 cm” 3 water phantom at different positions along z (beam axis)
Entrance
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Homogeneous Activity Simulation !

10x10x12 cm” 3 water phantom at different positions along z (beam axis)

Central point
in FOV

Entrance inflection point Exit inflection point Entrance inflection point Exit inflection point

T [sliceinx T [sliceinx E lice in y 'g lice iny
Nl ¢+ 7 .ol ¢ 47 B4l ¢ 6 2| ¢ 6
¢ 53 ¢ 53 ¢ 12 ¢ 12

¢ 59 4 59 ¢ 18 ¢ 18

4 65 ¢ 65 ¢ 24 ¢ 24

8.2 ’ 20 s 71 8.2 ¢ 30 20 s 30
36 36

4 83 ¢ 83 4 a2 4 42

8| 89 19.8 89 8| 48 19.8 48
95 95 54 54

4 101 4 101 4 60 4 60

7.8 19.61 7.8 19.6

s 1941 ‘ | 7.8 ‘ 19.4:— "' |
AEINEN I TRTETTVESIN I 1R INTII
| + | I B A T , : HH } ;

. [ -
; + * i T ‘f I ; | | Lob ‘f , + * * ]
- ¢ | 4 L L | ! i L
72— : —— : ; 3 # 191 72— i f ﬁ I T $ # 191 +
SRSR TN AR AR I [ [ I [
77\ L1l ‘ L1l ‘ 11 ‘ ‘ L1l ‘\ I 18-07‘ L1l ‘ 11 ‘ ‘ ‘ ‘ I Il 7] L1 ‘ i ‘ ‘ ‘ ‘ 180 Ll ‘ Ll 11 ‘ ‘ ‘ ‘ L1l
0 10 20 30 40 50 60 0 10 20 30 40 50 60 40 50 60 70 80 9 100 40 50 60 70 80 9 100
| y lice iny | |



Experimental Set Up 'y f;l

rate [Hz]

Monocromatic proton beam (50mm in water, 81 MeV/u circa)
15x15x20 cm”3 PMMA homogeneous phantoms (4x)
repeated acquisitions with phantoms at different positions in z
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Experimental Set Up

rate [Hz]

Monocromatic proton beam (50mm in water, 81 MeV/u circa)
15x15x20 cm”3 PMMA homogeneous phantoms (4x)
repeated acquisitions with phantoms at different positions in z
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Monocromatic proton beam (50mm in water, 81 MeV/u circa)
15x15x20 cm”3 PMMA homogeneous phantoms (4x)
repeated acquisitions with phantoms at different positions in z
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Experimental Set Up 'y f*l

How precisely can we determine the position?

“test” phantom to measure the beam entrance point with respect to the
start of the FOV

image reconstruction as soon as LORs are available

sigmoidal fit
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Phantom Positioning

1 1
Monocromatic proton beam (50mm in water, 81 MeV/u circa)
15x15x20 cm”3 PMMA homogeneous phantoms (4x)
repeated acquisitions with phantoms at different positions in z
Entrance inflection point Entrance inflection point Entrance inflection point Entrance inflection point
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How precisely can we determine the position?
— discrepancy in positioning lesser than 0.3 mm
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_Backup slide: In-Beam Simulations & f:"l_

Isotopes production is a poor signal - all the statistics must be simulated.

STEP 1: STEP 2:
Beam simulation Time-tagged PET simulation Data analysis &
UK/ activity scoring @UKA image reconstruction

0 Annihilation time and position Same as real data:

A @n of primary hadrons ‘ All positrons are simulated. Q Line Of Response (LOR) list

: Detector simulation. extraction
_ A00% Q Image reconstruction (MLEM

50 (t,,,=122.4 algorithm, 5 iterations)
10C\('c1,2=19.2905

time
s:-rtittuerg%?ra:e Isotope decays are The 4D :
b deli . simulated reconstructed image
€am detivery 1s ' depends on the
simulated.

acquisition time.
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