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Figure 1: Normalized energy distribution of the laser-driven
protons created at the LION beamline.
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Figure 3: Angular distribution of the laser-driven protons at the LION protons at the source.

beamline source.
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Beam Delivery Simulation
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Figure 5: Side-on view of LION beamline in BDSIM.



Proton Beam
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Figure 6: Spot size at the focus of the LION beamline.
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Figure 7: Distribution of particles at the focus.
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Electrons at the Source
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Figure 10: Angular distribution of the electrons.
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Figure 13: Geant4 simulation of the SmartPhantom. Angled view (left), cross-section view (right).



Liquid Scintillator
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Energy Depositions
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Figure 15: Binned energy depositions of the LION beam (1e6 protons).
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50um Kapton Acoustic Transmission
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Signals

50um Kapton Acoustic Transmission

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

) Central Row

e

N

N~

0 20 40 60 80 100 120 140

Element

5

10

15

20

25

30

N =N [=)] [e+] [ [
o [ 8]
Time Delay
Count

o

22
20
18
16
14
5 10 15 20 25 30

120 140 160 180 200 220 240 260 280
Element Peak Amplitude

o average_kapton_amplitude
loss_dB = 20 x logIO average_water_amplitude



x-position [mm]

SmartPhantom: Aluminium Walls
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Ultrasound Transducers
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Image ReconStru Ction Time-Reversal Algorithm
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Figure 18: Scintillating fibre plane detectors built in the lab.

Figure 16: Scintillating fibre plane stations (green) in the Geant4.
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Future Work

* K-Wave simulations
* Scintillating fibre detector characterization

* Liquid scintillator & scintillating fibre detectors saturation measurement
25-26 June Birmingham

* Optimize the optical system

 Rehearsal experiments
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