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Day 1: Scintillating Fibre Detectors

Scintillating Fibre Detectors SmartPhantom
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Day 1: Scintillating Fibre Detectors
20 MeV: Lateral Scan: Camera 1 (top)

Starting position Starting position+ 1 mm Starting position + 2mm

Beam
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Starting position + 2.4 mm Starting position + 2.8 mm Starting position + 3.6 mm

Beam :




Day 1: Scintillating Fibre Detectors
20 MeV: Lateral Scan: Camera 2 (side)

Starting position Starting position + 1 mm Starting position + 2 mm

Starting position + 2.4 mm Starting position + 2.8 mm Starting position + 3.6 mm

Beam

Beam




Day 1: Scintillating Fibre Detectors
RCF Stacks




Day 1: Scintillating Fibre Detectors
Energy Scan

Camera 1: Top Camera 2: Side

20 MeV example



Day 1: Scintillating Fibre Detectors
Background Correction & Fibre Detection

Camera1: Top Camera 2: Side

20 MeV example



Day 1: Scintillating Fibre Detectors
Central Fibre intensities

Camera 1: Top Camera 2: Side
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Number of particles decreases linearly with focused energy



Average Fibre Intensity
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Day 1: Scintillating Fibre Detectors
All Fibre Intensities

Camera 1: Top Camera 2: Side
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Day 1: Scintillating Fibre Detectors
Beam Profiles: Gaussian fit & mm conversion

Camera 1: Top
(camera 2 data are insufficient to plot a beam profile)
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Day 2 & 3: Liquid Scintillator & Transducers

Camera1 Camera 2
x2x5 filter x10 filter

Piston \
hydrophone \

+ voltage amplifier o

Olympus
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+ charge amplifier [§ ,:, 7i

] { e
g 4 e

: 7 4

) % A ¥ 4
A - J
1
» ) 4
W

7 7
il

12



Day 2 & 3: Liquid Scintillator & Transducers
Collimators

l » Exit window _
l R R | Collimators
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Simulations
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Day 2 & 3: Liquid Scintillator
Data



Beam

Day 2 & 3: Liquid Scintillator
Example image: No collimator
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Day 2 & 3: Liquid Scintillator
Energy Scan  No Collimator
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Day 2 & 3: Liquid Scintillator
Energy Scan  No Collimator
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Day 2 & 3: Liquid Scintillator
Example image: 4 mm collimator
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Day 2 & 3: Liquid Scintillator

Energy SCan 4 mm Collimator
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Day 2 & 3: Liquid Scintillator
Energy SCan 4 mm Collimator

Intensity
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Day 2 & 3: Liquid Scintillator
Example image: 2 mm collimator
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Day 2 & 3: Liquid Scintillator
Energy SCan 2 mm Collimator
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Day 2 & 3: Liquid Scintillator

Energy SCan 2 mm Collimator
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Day 2 & 3: Piston
Hydrophone Data
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Day 2 & 3: Piston Hydrophone
Energy Scan No collimator

Acoustic Traces
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Amplitude [mV] Amplitude [mV]

Amplitude [mV]

Day 2 & 3: Piston Hydrophone

Energy SCan 4 mm Collimator

Acoustic Traces

10MeV
15 4 :
: 10 4
10 : _
5 i Z s
0 5 g
s 2 o
-5+ : o
H £
—-10 1 : < -5
—15 1 -104
36 38 40 a2 42 36 38 40 P a2
Time [ps] Time [ps]
14MeV 16MeV
201
4 H %
H : S 10
27 1 : ‘ £
I B |
14 ! 3 . UL L | $ oA
VR PR e bl J | | e S
0+ ) 1IN WAL £
w“\w"“l{\‘[ h H“’ ,{ | | a2
| I | & -10
-2 ! il { |
-4 =20 1
36 38 40 a2 41 36 38 40 42 4
Time [ps] Time [ps]
18MeV 20MeV
31 20
24
S 10
= E
]
0 E 04
<9 g-
< -10-
=21 i
=31 -20
3’6 3‘8 4‘0 4‘2 4'4 3‘6 3‘8 4‘0 4’2 4'4
Time [ps] Time [ps]

1500

1250

1000

Amplitude
[T
w o w
(=] (=] (=}

o

400

300

~N
=1
=]

Amplitude

Amplitude
= e
N w ~ o N w
o w o w o wu o

Frequency Spectra

10MeV 12MeV
'3
=
2
a
E
<
|
v
0 10 20 30 40 50 60 10 20 30 40 50 60
Frequency [MHz] Frequency [MHz]
14MeV 16MeV
500
400 A
3
3 300
%
g 2001
N ||
100 -
ddeadht st ol
l’I] 1‘0 2‘0 3‘0 4‘0 5'0 6'0 1‘0 2‘0 3‘0 4‘0 Sb ﬁIO
Frequency [MHz] Frequency [MHz]
18MeV 20MeV
400
o 300+
-
2
= 200
£
<
100
.
0 -
(l] llD 2‘0 Eb 4‘0 5‘0 6‘0 1‘0 2b 3‘0 4‘0 Sb 6‘0

Frequency [MHz]

Frequency [MHz]

28




Day 2 & 3: Piston Hydrophone
Energy SCan 2 mm Collimator

Acoustic Traces Frequency Spectra
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Day 2 & 3: Olympus
Hydrophone Data



Day 2 & 3: Olympus Hydrophone

Energy Scan
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Day 2 & 3: Olympus Hydrophone
Energy SCan 4 mm Collimator

10MeV 12MeV
024 0.6
0.4
Sl S
= @ 02
g 007 E
= Z 004
§-o1; £
-0.2 1
_02 <
—0.4 4
-0.3 . . . . : : - . . . , . . . . .
10 15 20 25 30 35 40 45 10 15 20 25 30 35 40 45
Time [us] Time [ps]
14MeV 16MeV
0.3 4
0.2 4
0.2 4
= 01+ S 014
@ @
=} ©
2 004 2 0.04
= 3
£ 011 £
-0.14
,02 4
03 -0.2 1
' 10 15 20 25 30 35 40 45 10 15 20 25 30 35 40 45
Time [ps] Time [ps]
18MeV 20MeV
0.15 1 021
0.10 4 014
2 0.05 2
3 8
2 0.004 2 001
3 =
£ -0.05 { E
< < 0.1
-0.10
-0.15 | 0.2
10 15 20 25 30 35 40 45 10 15 20 25 30 35 40 45
Time [us] Time [ps]

32



Day 2 & 3: Olympus Hydrophone
Energy SCan 2 mm Collimator
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Day 2 & 3: Acoustic &
Optical Comparison
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Day 2 & 3: Optical & Acoustic Comparison
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Day 2 & 3: Optical & Acoustic Comparison
Energy Scan No collimator
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BP range [mm]

Day 2 & 3: Optical & Acoustic Comparison

Energy SCan 4 mm Collimator
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Day 2 & 3: Optical & Acoustic Comparison
Energy Scan 4 mm collimator
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Day 2 & 3: Optical & Acoustic Comparison
Energy SCan 2 mm Collimator
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Day 2 & 3: Optical & Acoustic Comparison
Energy Scan 2 mm Collimator
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