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Activity and beamline concepts

Beamline design 

Absolute dosimetry 

Diagnostic 

Monte Carlo 

Radiobiology 

…………. of laser-driven beams
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Laser

Target

Laser-accelerated particles

Focusing system: quadrupoles

Energy selection device

Interaction point
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Energy selector
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Late 2012

Middle 2013

Late 2013

Experimental run  
at the Taranis facility (UK) 2013

Energy 
range(MeV)

E±𝛥E 
(MeV)  

Energy 
Spread (%)

E±𝛥E 
(MeV)  3.9 —> 4.5 4.2 ± 0.3 ±7 4.5 ± 0.2

4.1 —> 4.7 4.4 ± 0.3 ±7 //

4.2 —> 4.8 4.5 ± 0.3 ±7 //

4.0 —> 4.6 4.3 ± 0.3 ±7 //

6.3 —> 7.3 6.8 ± 0.5 ±8 7. 0 ± 0.6 

6.6 —> 7.9 7.3 ± 0.6 ±8.5 //

Transmission efficiency: 1.7 %
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Quadrupoles
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10 MeV energy selection 
4 % transmission 

40° initial beam divergency
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Quadruopoles + selector: initial divergency is crucial
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Case with only the selection system

Quadrupoles coupled to the selection system

PMQs + ESS simulation - 1 
Phase 1: PMQs + ESS 

optimization. ESS is 
treated as a system of 
collimators 

Phase 2: PMQs + ESS particle 
tracking with realistic TNSA 
protons (10° half angle, 15 mm 
beam spot size 

!   Blue particles: Energy < 4.5 Mev 

!  Green particles: Energy > 5.5 MeV 

!  Black particles: Energy ϵ [4.5, 5.5] MeV 
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Diagnostic and absolute dosimetry
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Faraday cup up to 70 MeV 
-Two electrodes to improve 
electron suppression

CR39, GAFChromic and TLD

Absolute dosimetry Relative dosimetry

Detector based on nuclear coulomb 
scattering calibrated against Faraday 
cup

Multi-stages transmission 
ionisation chambers for high 
dose rate

TOF

CVD monocristalline 
detectors

SiC detectorsSecondary emission  
detectors
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Faraday cup for absolute dosimetry
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Beginning 2014

Middle 2014

Late 2014

Conventional proton beams, 62 MeV

Late 2014 and 2015

Laser-drive proton beams, 4-12 MeV
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ELIMED Contract signed on December 8th,  2014
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ELIMED @ELI-Beamlines
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4 Laser beamlines: L1 - L4 
•L1: 10TW class @ kHz 
•L2 and L3: PW  @ 10 Hz 
•L4: 10 PW (1 shot/min) and high 
energy “kJ” beam
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ELIMED @ELI-Beamlines
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-April 2015 
-Feasibility study of the Collection system (quadrupoles) 
-Code design of the Monte Carlo Geant4 application for transport and dosimetry 

-June 2015 
-Design of the system for absolute and relative dosimetry of the ELIMED beams 

-September 2015 
-Design and realisation of the diagnostic detectors 
-Feasibility study and design of the energy selection system 

-March 2016 
-Collection system is realised 
-Design if the beamline 

-September 2016 
-The energy selection system is realised 

-…… 
-October 2017 

-ELIMED beamline assembled at ELI-beamlines 


