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Horizon 2020
EuPRAXIA Conceptual Layout
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EuPRAXIA lasers will operate
with high stability at 20 to 100
Hz, a modest advancement of a
factor 2 to 10 over the current
state of the art. In parallel, R&D
activities will be pursued on the
development of laser that can
operate at kHz repetition rates
and deliver peak-power at 100
TW or more.

EuPRAXIA also includes the
development and construction
of a compact X-band RF
accelerator based on technology
from CERN with up to 100
MV/m gradients to realise a
beam-driven plasma accelerator.
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EuPRAXIA@SPARC_LAB TDR Review Committee (RC) Mission

• The RC is expected to Assess and Monitor  on the following topics:
• the EuPRAXIA@SPARC_LAB team effort towards the delivery of the Technical 

Design Report (2024),
• the required R&D program, 
• the consistency with the financial plan for implementation and R&D, 
• the implementation of management activities,
• possible upgrades and future options (consistency with the future evolution of 

EuPRAXIA). 

• The RC is expected to evaluate also the Photon Transport  and the Users beamlines 
including the Scientific Program. This assignment could require the inclusion of 
more dedicated experts in the RC.

• The RC will convene 2 times/year (October and April ?)

The RC Mission does not include: 
• The European EuPRAXIA project that will be assessed by a dedicated RC.
• The SPARC_LAB operation that is currently  monitored by the INFN-MAC and the 

LNF Scientific Committee.
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• EuPRAXIA@SPARC_LAB and Macro-Areas

24 m
55 m 40 m

31 m

32 m

12 m

6 m

52 m

Injector Linac FELPlasma

Beam Physics

Users

Lasers Integration Infrastructures





EuPRAXIA@SPARC_LABEuPRAXIA@SPARC_LAB

RF power modules

1 GeV LINAC

Beam user areas

FEL user area @3nm

Undulators

Plasma module

0.5 PW Laser

Secondary
Sources



E. Chiadroni - 10 December 2020, Italy@EuXFEL Workshop, via 
Zoom

Expected SASE FEL performances 
Energy region between Oxygen and
Carbon K-edge 2.34 nm – 4.4 nm
(530 eV -280 eV)

Water is almost transparent to radiation 
in this range while nitrogen and carbon are 
absorbing (and scattering)

Coherent Imaging of biological samples
protein clusters, VIRUSES and cells 

living in their native state 
Possibility to study dynamics
~10 11 photons/pulse needed
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SPARC_LAB HB photo- injector

55 m



X-band Linac 

55 m



Plasma WakeField Acceleration

55 m

Capillary discharge at SPARC_LAB



Undulators

40 m

KYMA Δ udulator at SPARC_LAB:  λ=1.4 cm, K1 



Photon beam line

40 m



R&D efforts for the TDR



TEX Facility

INFN – CERN official partnership on X-band RF development, with the
contribution of the LATINO project funded by Regione Lazio



SPARC_LAB is the test and training facility at LNF for
Advanced Accelerator Developments (since 2005)

FLAME



Horizon 2020
High Quality Beam

M. Migliorati et al, Physical Review Special Topics,Accelerators and Beams 16, 011302 (2013)
K. Floettmann, PRSTAB,6, 034202 (2003) 21

FEL Territory

Compact FEL’s? Lower quality

Higher quality
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PWFA vacuum chamber at SPARC_LAB 



Previous Experimetal Results



Assisted Beam Loading Energy Spread 
Compensation





High Quality Facility
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Conclusions
• A Critical Review of the CDR is ongoing

• The technology readiness level of the main components is high but it requires
additional R&D effort (with particular emphasis to the stability, reproducibility and
quality of the accelerated electron beam) to have a fully proven engineering design
of the X-band Linac and Plasma Module.

• The current funding does not include Manpower and the R&D needed for the TDR.
Additional funding must be found (In progress).

• Adjust the optimal energy/wavelength for FEL operation with and without Plasma
compatible with realistic accelerating gradients (X-band 60 MV/m, Plasma 1 GV/m)
and undulator technology (PM or SC).

• Plasma beam line optimized to remove the driver beam and preserve the the
witness beam parameters .

• Extend the Users Scientific Case including lower wavelength.

• Demonstration of the main beam requirements at SPARC_LAB (spread, emittance,
stability)


