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WP3

HIGH POWER LASER BEAMLINE
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WPs Organisation

• T3.1 Clean room realization


• T3.2 Laser design and realization


• T3.3 Target system for high repetition rate (up to 10 Hz) 


• T3.4 Plasma Diagnostics 


• T3.5 Secondary beam diagnostic
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Cyclotron

Tandem accelerator

Beamlines
Offi

Laser-area
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I-LUCE area
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Laser area

Control and 
Users’ area

Interaction room 1:

protons, ions, 

electrons, neutrons 
accelerations

Interaction room 2: 
nuclear, fusion, 

warm dense matter, 
stopping power 

studies
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I-LUCE experimental area

Laser system

Optical 
compressor

Interaction chamber I: 
protons, ions, 
electrons, neutrons 
production

Interaction chamber II: 
Warm Dense Matter, nuclear 
physics, conventional beam-
plasma interaction, etc.

Utility room

In-air irradiation 
station

Laser path

Conventional ions:  
from TANDEM and Cyclotron
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First implementation phase
Two laser beamlines: pulse duration < 23 fs

Low repetition rate high-power: 1 Hz up to 350 TW


Power density at the target: > 1.251021 W/cm2


I*𝝀2: > 8*1020 W﹒µm2/cm2


Proton beams: max energy 50 MeV; 

Proton fluence: 5*1011 MeV-1 Sr-1 

Electron beams up to 3 GeV  

X-Rays, neutrons 


Higher repetition rate, lower power: >10 Hz, > 50TW

Specific power at the target: > 2.9*1020 W/cm2


I*𝝀2: > 1.33*1020 W﹒µm2/cm2


Proton beams: max energy 6 MeV; 

Proton fluence: 5*1011 MeV-1 Sr-1 

Electron beams up to 500 MeV  

X-Rays, neutrons 

Second phase

The laser system will be ready (oscillators, 
optics, compressor chamber, etc.) for an 
upgrade to 500 TW at the cost of  2.0 M€

} We are discussing the 
possibility to increase the 
duration of the laser pulse to 
the ps level

Nuclear reactions in 
plasma

Stopping power in 
plasma

Nuclear decay

Inertial fusion

……
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I-LUCE time scale
2023

Laser tender


Control room and 
optical laboratory 

tender

2024 2025 2026

Experimental area 
(including the laser clean 

area) tender

Laser installation


Realisation of 
the experimental 

area  
(including the 

laser clean area)

C
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em

Optical tables tender


Interaction chamber and 
vacuum system tender

Interaction chamber 
and vacuum system 

installation

Ac
ce

le
ra

tio
n 

in
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ru
m

en
ta

tio
n

Optical tables 
delivery

INFN-LNS area shall be free

Optic from the 
compressor to 
the target and 

focalisation 
(tender)

Optic from the 
compressor to the 

target and focalisation 
(installation)

Target station for 
protons/ions 
acceleration 

(tender)

Target station for 
protons/ions 
acceleration 
(installation)

Plasma and radiation 
diagnostic  for 

proton/ions (tender)

Plasma and radiation 
diagnostic  for protons/

ions (installation)

Focusing and gas jet fo 
electrons (tender)

Diagnostic for plasma 
and radiation for 
electrons (tender)

2027 2028

Diagnostic for plasma 
and radiation for 

electrons (installation)

Focusing and gas jet fo 
electrons (installation)

Capillary system for 
electron acceleration 

(installation)

Capillary system for 
electron acceleration 

(tender)

Laser and interaction 
commissioning

EuAPS

SAMOTHRACE

ANTHEMLaser realisation


Control room and optical 
laboratory realisation

T3.2

T3.3

T3.4
T3.5

T3.1
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Risks

• Tender procedures and time scale


• In particular for EuAPS


• Clearance and availability of the LNS areas in June 2024


• In June 2024 we expect to start the clean-area and 
experimental area installation


• Shielding for radio-protections and facilities


• Optical laboratory shall be ready before the shipment of 
the laser front-end


• Additional funds for the experimental area perhaps 
needed (150 K€) as control area cost was underestimated 

Tenders status 

Tender Status Task
Control area Waiting for Intellera T3.1
Clean and 
experimental 
area

In discussion with the 
technical division T3.1

Laser system

Administrative steps 
concluded; 

Technical proposal 
almost completed;

T3.2

Interaction 
chambers

Administrative steps 
concluded; 

Technical proposal 
ongoing;

T3.3 
T3.4 
T3.5
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