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Laser-driven source (WPB): 
Introduction & Overview



Laser driven ion source for LhARA

Laser

Target

Plasma

High energy 
ions

Laser electromagnetic fields

Energetic electrons

Sheath electrostatic fields

Accelerated surface ions

En
er

gy
 fl

ow

a) b)

• High energy (e.g. ~15 MeV p+, 4 MeV/u C6+) from 
source

• Needs to operate at 10 Hz for long periods
• Deliver 109 protons or 108 carbon ions per shot in 

narrow energy band & solid angle 2



Previous highlights
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Source demonstration at SCAPA

Technical R&D

High Fidelity Simulation Campaign

Specification of 
LhARA laser

State-of-the-art modelling to: 

Predict laser & target requirements


Optimisation of parameters hard to access experimentally

Multiple campaigns at SCAPA Bunker B, showing:

Acceleration of protons up to ~12 MeV, enabling PoPLaR


Demonstration of repetitive operation of source

Derisking key technology :

Integrated data acquisition and experimental control platform at SCAPA


Investigating debris generation and optics degradation

Development of diagnostics capable of measuring LhARA beams



Current LhARA-related activities
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Support for PoPLaR Diagnostic development

High repetition rate R&D

Running & improving SCAPA 
bunker B for rad-bio

Particle & plasma diagnostics at 
high repetition rate

Laser and ion source at high 
repetition rate - dealing with debris, 

optic damage, etc



This session
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➡ Developments for SCAPA Bunker B - Ben Torrance 
(Strathclyde)

➡ Progress Towards a Calibrated High Repetition-Rate 
Thomson Parabola Spectrometer at SCAPA - Ben Torrance 
(Strathclyde)

➡ Optimisation of high repetition rate diagnostic design 
using synthetic modelling - me (Imperial)

➡ Discussion and Q&A


