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About I.FAST - Horizon 2020 (Research Innovation Action)

https://ifast-project.eu/
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Task 6.2 LASers for Plasma Acceleration
• CNR, CERN, INFN, CNRS, DESY, 
• THALES and AMPLITUDE Technologies
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Task 6.2: Objectives

• Establish a roadmap to foster delivery of advanced industrial 
laser drivers with high-repetition rate and higher efficiency, for 
the first user laser-plasma based accelerators.

• Establish a coordination activity with networking and training of 
main laser labs, focused on laser-driver R&D.

• MS22 - LASPLA Workshop/School [M30] – Report
• D6.2 : LASPLA Strategy [M46] - Strategy for laser drivers for 

plasma accelerators
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Scenario on intense lasers
• Current laser technology development mainly

driven by extreme intensity applications;
• Laser-Plasma acceleration has developed along 

with progress in laser performance; 
• Recent LWFA-FEL demonstration [*] highlights 

the role of laser stability and control;
• LASPLA will focus on the technology required to 

achieve high-repetition rate at multi-joule (≈100 
TW) scale [**], with high quality and enhanced 
control and stability;

• Key role of industry to establish turn-key, high 
average/peak power ultrashort pulse technology;

5

*W. Wang, K.Feng et al., Free-electron lasing at 27 nanometres based on a laser wakefield accelerator, Nature 595, 516–520 (2021)
**L.A. Gizzi et al., A viable laser driver for a user plasma accelerator, NIM A 909 , 58 (2018); https://doi.org/10.1063/1.4984906

Laser-Plasma Acceleration

https://www.nature.com/?proof=t%C2%A0
https://doi.org/10.1063/1.4984906
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Currently explored R&D paths for future LPA

Existing “Commercial” Ti:Sa kHz/<100 W front-end (< 100 mJ) 

• High TRL Ti:Sa, 100 Hz, multi Joule scale (EuPRAXIA-Like) - 1-10 kW
• High TRL – Industrial development in progress at J level

• Diode pumped, direct CPA, kHz, multi- Joule scale
• High efficiency with advanced lasing materials
• Optical parametric chirped pulse amplification

(OPCPA) with diode pumping
• Post-compression of thin-disk lasers

• Short-medium term solution
• Proof-of-principle user laser 

accelerator
• Needs components testing

• Longer term solution
• Scalable, efficient
• Needs high brightness, lower

cost diode lasers for pumping
• Needs materials and 

components R&D
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This week: Laser Technology and LPA
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Main topics for Laser Technology and LPA
Novel results and repetitive operation of LPA with quality and stability

• Demonstration of multiple hours of continuous, stable operation 
• Novel LPA concepts for exploitation of industrial grade existing lasers 
• Controlled injection
• Plasma targets
• High spatial and temporal resolution Wakefield diagnostics
• Few cycle proton acceleration

Major cases towards industrial and medical applications
• Preclinical in vivo tumor studies with laser-driven protons
• VHEE towards FLASH radiotherapy
• Applications with X-rays and neutron for industry, energy and medicine

Laser developments addressing high repetition rate and high efficiency
• High average power development taking place at industrial partners 
• New development platforms for DPSSL
• Fiber lasers with coherent combination
• Thin disk amplifiers and NL Pulse Compression
• Perspective of OPCPA developments
• New high-repetition rate facilities for LPA
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Speakers - Laser Technology and LPA – Tue 20/09
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Speakers - Laser Technology and LPA – Wed 21/09
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WORD CLOUD of CONTRIBUTION TITLES
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Laser Technology and LPA Results

Leonida (Leo) A. GIZZI, la.gizzi@ino.cnr.it
Stefan KARSCH, stefan.karsch@physik.uni-muenchen.de


