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Laser-Driven lon (LION) Acceleration Beamline
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Source — Energy Distribution
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Figure 1: Normalized energy distribution of the laser-driven

protons created at the LION beamline.



Source — Angular Distribution
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Figure 2: Energy
dependent envelope
divergence.
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Figure 3: Angular distribution of the laser-driven protons at the LION
beamline source.
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Figure 4: 2D angular distribution of
100000 protons at the source.



LION Beamline - BDSIM

Paeiia
D/IfIvi

Beam Delivery Simulation

:

Vacuum Air
| Y \
55.77 Em 1728.59 mm 10 mm
60.34 mm 40mm 20 mm o mm
Source SmartPhantom

preplasma

Vo &

H R
laser o

10 mm bore
- diameter
Kapton &
/ aluminium foil
Collimator Quadropoles L J

T

332 T/m 318.5 T/m exit window

Figure 5: Side-on view of LION beamline in BDSIM.
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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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Figure 9: Geant4 simulation of the SmartPhantom. Angled view (left), cross-section view (right).
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Liquid Scintillator
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FigurelO: Liquid scintillator absorbance
measurement. (a) Solutions (b) & (c) Results.

Figure 11: Liquid scintillator ZEMAX simulation.

Absorption Spectra, Reference = Air

3.5 .
—— 50-50 Mixture
(b) —— Liquid Scintillator
3.0
25
c
020 /
+
a
5
wn 1.5
el
<
1.0
0.5
0.0
400 420 440 460 480 500 520 540
Wavelength (nm)
35 Absorption Spectrum, Reference = Air
—— Liquid Scintillator
(C) —— 50-50 Mixture
3.0
2.5
c
020
=]
g /
@
15
<
1.0
0.5
0.0
400 420 440 460 480 500 520 540

Wavelength (nm)

®
saturation point

10



& GeEAnT4

A SIMULATION TOOLKIT

Energy Depositions

Energy Depositions
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Figure 12: Binned energy depositions of the LION beam (1e6 protons). 11



@ k-Wave

Pressure Distribution & Acoustic Detection

simulation of acoustic wave fields
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A MATLAB toolbox for the time-domain
simulation of acoustic wave fields
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A MATLAB toolbox for the time-domain
simulation of acoustic wave fields

@ k-Wave
Linear array Beam depositions
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Figure 14: Scintillating fibre plane stations (green) in the Geant4. Figure 16: Scintillating fibre plane detectors built in the lab.
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