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medical applications: 
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telling us.
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Very High Energy Electrons

There is a new ingredient on 
radiotherapy’s shelves!
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Where VHEE research is taking place?

Very High Energy Electrons
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Where VHEE research is taking place?
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RF-based VHEE systems
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Very High Energy Electrons

Do you want to know more?
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In laser-plasma accelerators, VHEE beams are produced by focusing an 
intense and ultrashort laser on a target.

• Target = supersonic helium gas jet, a "transparent" plasma through which 
the laser can propagate.

PIC (Particle-In-Cell) is a numerical technique allowing to 
simulate the dynamics of a large collection of charged particles 
(e.g, electrons or ions) interacting with electromagnetic fields 
in a reduced description (i.e, dynamics of macroparticles).
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PIC simulations can handle scenarios of 
increasing complexity, starting from simple 
systems like a single nozzle. 
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PIC simulations can also model complex systems that 
encompass all three stages of laser-plasma 
interactions: injection, acceleration, and extraction.

JET-LEA, Bando a 
cascata PNRR. 

R. Buonpane, 
Università della 

Campania
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VHEE PDD database
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VHEE PDD database

New feature: Both
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VHEE PDD database

New feature: Add 
more gaussian 
components?
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VHEE PDD database
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From a clinical prospective beam focusing offers several 
benefits such as:
• lowering entrance dose;
• reducing lateral scattering in depth;
• precisely targeting small 3D volumes
It also allows to improve the beam point stability!

20

Beam Focusing
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Beam Focusing

?
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Beam Focusing
From a clinical prospective offers several benefits such as:
• lowering entrance dose;
• reducing lateral scattering in depth;
• precisely targeting small 3D volumes
It also allows to improve the beam point stability!
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Beam Focusing
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Beam Focusing
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Geometry.cpp

MagneticField.cpp

PhysicsList.cpp

Beam Focusing

Before compiling…
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Quadrupoles_SetUp.ma

Source.mac

Scoring.mac

Beam Focusing

Geometry.cpp

MagneticField.cpp

PhysicsList.cpp

Before compiling… After compiling…
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Focusing
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Focusing

With the MBL the point size is reduced from 1.15  0.90 cm to 0.60  0.44 cm, 
whereas the point stability deviation is reduced from 1.99 to 0.55 and from 2.81 
to 0.44, for  and , respectively.

× ×

σx σy

In the lab…
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Focusing

In the lab…

With the MBL the point size is reduced from 1.15  0.90 cm to 0.60  0.44 cm, 
whereas the point stability deviation is reduced from 1.99 to 0.55 and from 2.81 
to 0.44, for  and , respectively.

× ×

σx σy

See Dr M. Salvadori talk…
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VHEE Dosimetric 
assessment

Set-Up 1

EBT3

Plexi Plexi

Air collimator
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VHEE Dosimetric 
assessment

Set-Up 2

Air
collimator Blood 

sample
Eppendorf 
microtube

EPT3 EPT3
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VHEE Dosimetric 
assessment

Set-Up 2

Air
collimator Blood 

sample
Eppendorf 
microtube

EBT3 EBT3

See Dr S. Piccinini talk…
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OPTIMA VHEE TPS

PiOneering Precision RadioTherapy - Inverse Monte CArlo-based 
Treatment Planning System for Very High Energy Electron Beams 

Sub
mitte

d 
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OPTIMA VHEE TPS

Why GPU?
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OPTIMA VHEE TPS

FASTEST-THE, Bando a cascata PNRR. 
G. De Nunzio, Università del Salento
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What my mum 
thinks I am doing
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What experimental 
physicists think I am doing

What my mum 
thinks I am doing
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What I think I am doing

What experimental 
physicists think I am doing

What my mum 
thinks I am doing
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What I think I am doing

What experimental 
physicists think I am doing

What my mum 
thinks I am doing

What I am actually doing
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The Intense Laser Irradiation Laboratory INO-
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