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ESFRI has included EuPRAXIA in the 2021 Roadmap of EU Research 
Infrastructures: 10-year time to implement the facility (ready by 2032)

A New European Plasma-Based User Facility
EuPRAXIA:  
European Plasma Research Accelerator with eXcellence In Applications

1) Technology case: 
Building facilities powered by very-high-field plasma accelerators

1 – 100 GV/m accelerating field
Shrink down the facility size and improve Sustainability

2) Science case:
Producing particles and photons to support urgent and timely research

Drive Advanced Acceleration Sources
Pave the way for future linea colliders

From the Greek
𝜺𝝊 - good
𝝅𝝆𝜶𝝃𝜾𝝈 – action
Literally: good action, acting correctly
More generally: effective, appropriate, and goal-directed behavior

CERN Courier, May 2023
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EuPRAXIA Consortium

Selected in 2025

Selected in 2016
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EuPRAXIA@SPARC_LAB

Livio Verra 

4

• Soft X-ray (~4nm) FEL based on Beam-Driven PWFA at INFN/Frascati

• 500 MeV 30 pC witness bunch boosted to 1 GeV in 60-cm-long discharge-plasma capillary
• Construction starting ~ end of 2026
• Installation starting ~ 2029
• Commissioning starting ~ 2030

RF gun

User-oriented plasma-based FEL

Transition from experiment to “real” 
accelerator

Building up from results and expertise from 
SPARC

Working on some of the main issues for a 
future linear collider 

(e.g. matching-extraction, driver-witness 
separation, etc..)
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EuPRAXIA@SPARC_LAB: TDR

The general conclusion of the Review
Committee is that, while acknowledging the
well identified challenges inherent to this
innovative and ambitious project [….]

 the objectives of the project are realistic,
and no critical showstopper has been
identified.

 All critical issues of the project have been
properly addressed.

 The Review Committee strongly supports
the project.

Real Implementation
that bring LNF into a 

new era

Technical Design Report:
→ Summarizing the technical details of the entire machine
→ Realized by LNF
→ Reviewed and Advised by External Review Committee
→ Published on Feb 5th 2026 (https://doi.org/10.15161/oar.it/k57qz-5qk09)
→ Supported by intense R&D activity!

https://doi.org/10.15161/oar.it/k57qz-5qk09
https://doi.org/10.15161/oar.it/k57qz-5qk09
https://doi.org/10.15161/oar.it/k57qz-5qk09
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EuPRAXIA@SPARC_LAB: Injector
 SPARC_LAB type RF-photo injector operating at the S-band frequency 

(2.998 GHz) and 100 Hz
 Three 3-m-long TW structures and two solenoids
 Three Canon E37327A klystron+

 Scandinova K400 Modulators (45 MW, 4.5 us, 100 Hz)
 2-Bunch Configuration and compression with Velocity Bunching

L. Serafini and M. Ferrario, AIP Conf. Proc. 581, 87 (2001)
M. Ferrario et al., Phys. Rev. Lett. 104, 054801 (2010)

E. Chiadroni (Roma-Sapienza Univ.), A. Giribono (INFN) and team 

Spatial crossing of the bunches

(multiple driver configuration available)
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EuPRAXIA@SPARC_LAB: X-Band Linac
 16  1-m-long TW structures 
  (11.994 GHz) and 100 Hz
 Eight Canon E37327A klystron+

 Scandinova K400 Modulators (45 MW, 4.5 us, 100 Hz)

PARAMETER Value
Frequency [GHz] 11.9942

Average acc. gradient [MV/m] 60

Structures per module 2

Peak input power per structure [MW] 70

Input power averaged over the pulse 

[MW]

51

Filling time [ns] 130

Required Kly power per module [MW] 22.5

Kly RF pulse length [µs] 1.5

Repetition Rate [Hz] 100 

Fabio Cardelli (INFN) and TEX team 
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EuPRAXIA@SPARC_LAB: X-Band Linac
 Prototype brazed and vacuum tested
 Straightness <15 m obtained after brazing on both the prototypes (30 m 

required by BD)
 21 cells, constant impedance, RF prototype (the real structure will be 1 m long).

 Reached input pulse of 35 MW, 100 ns length at 50 Hz repetition rate, 
corresponding to an average gradient ~ 74 MV/m 

 Further testing with BOC pulse compressor (PSI) installed on the line.

Fabio Cardelli (INFN) and TEX team 
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EuPRAXIA@SPARC_LAB: Plasma
• 60-cm long discharge capillary
• GV/m high-quality acceleration
➔Witness energy doubling

▪ Three differential pumping stations: 
vacuum levels <10−9mbar in the adjacent 
sections

▪ Main chamber: 
▪ 60-cm-long capillary
▪ Sets of PMQs
▪ Wire scanner

Angelo Biagioni (INFN) and Plasma_Lab team 

▪ Side chambers:
Screens, EOS, etc..
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EuPRAXIA@SPARC_LAB: Plasma

Angelo Biagioni (INFN) and Plasma_Lab team 

• Support structure for gas injection and electrode mounting, 

integrating the gas injectors and the plasma channel.

• Plasma density measured by Stark broadening

• Solid-state high repetition-rate discharge system

• Density range 1015 -1017 cm-3 12 kV - 500 A, 100 Hz rep rate

• 1% shot-to-shot stability

• High temperature-resistant materials capable of withstanding 

the plasma thermal load

• Fabrication by machining with 10 increasing diameter inlets
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EuPRAXIA@SPARC_LAB: Plasma
• Support structure for gas injection and electrode mounting, 

integrating the gas injectors and the plasma channel.

• Plasma density measured by Stark broadening

• Solid-state high repetition-rate discharge system

• Density range 1015 -1017 cm-3 12 kV - 500 A, 100 Hz rep rate

• 1% shot-to-shot stability

• High temperature-resistant materials capable of withstanding 

the plasma thermal load

• Fabrication by machining with 10 increasing diameter inlets

• 3-cm-long capillary tested over 20 x 106 shots at 100Hz

→ No damage observed

→ Reproducible density profile

• Additional diagnostics to measure density with despite opaque 

capillary

Angelo Biagioni (INFN) and Plasma_Lab team 
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EuPRAXIA@SPARC_LAB: Separation Section

• Long PMQ section to transport both 
witness and depleted driver 

• Magnetic chicane with septum to 
dump the driver 

• Final FODO to match the witness 
beam to the undulators

A. Giribono (INFN) and team

2.4 m

• Critical section for radiation and machine protection
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EuPRAXIA@SPARC_LAB: FEL
• Witness bunch delivered to undulators after 

dumping driver and matching section

• SASE FEL 

• Undulators with adjustable polarization

→ Similar design under commissioning right now at SPARC
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EuPRAXIA@SPARC_LAB: FEL

• THz FEL “SABINA” Beamline under commissioning at SPARC

• Undulators with same design as APPLE-X

• 4 rails of permanent magnets

• Adjustable gap and polarization

Linear Vertical Linear Horizontal Circular

SPARC
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EuPRAXIA@SPARC_LAB: ARIA

• Second Beamline funded by Lazio regional government

• VUV seeded HGHG FEL beamline 
• Emision in range 50-150 nm with variable polarization 

• Only RF beamline, but easier to implement and commission..

• Laser system for seed may serve as front-end for future   

high-power laser

VUV seeded HGHG FEL beamline for gas phase
• Modulator: 1.98 m, 9.0 cm period 
• 4 Radiators APPLE X: 1.93 m each, variable pol., 4.6 cm period 
• Seeding in the range 𝝀 = 𝟑𝟓𝟎, 𝟔𝟎𝟎 𝒏𝒎
• Emission in the range 𝝀 = 𝟓𝟎, 𝟏𝟓𝟎 𝒏𝒎, complementary with 

FERMI
• Tunable short pulses multicolor emission

G. Griseri, L. Giannessi (INFN) and team
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EuPRAXIA@ELI

• LWFA Pillar of EuPRAXIA

• Main Objectives: 

o High-quality 1 GeV electron beam
o High repetition rate 50-100 Hz
o Soft X-ray “water-window” SASE FEL

+   Betatron source (L3 LPA-based)
+   Positron source (L1 LPA-based)

P. Tomassini, A. Molodozhentsev and ELI team
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Preliminary Studies at SPARC

Lasing of PWFA witness bunch 
(SASE and Seeded)

Pompili et al. Nature 605, 659-662 (2022)
Galletti et al. PRL 129, 234801 (2022)

Energy Spread Minimization

Pompili et al. Nat. Phys. 17, 499-503 (2021)

Multi-bunch, high transformer ratio

L. Verra et al., PRE 112, 045205 (2025)

Plasma-based compression

Alternative plasma sources

Galletti et al. Arxiv 

R. Pompili et al., under review

Jitter and tolerances studies

SPARC-FACET Team, in preparation
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Conclusions

• EuPRAXIA is a distributed infrastructure with the goal 
of realizing plasma-based light sources

• In-house effort to build the first user-oriented FEL 
powered by PWFA

• EuPRAXIA will provide a platform for future 
R&D dedicated to HEP 

• SPARC facility serves as testbed for schemes and 
technologies that could be used in EuPRAXIA
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Thank You For Listening!
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Backup
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EuPRAXIA@SPARC_LAB: Longitudinal Diagnostics
• We will employ the state-of-the art transverse deflecting 

structure: PolariX

→ Adjustable streaking direction for full characterization
• Developed within a DESY–PSI–CERN collaboration and already 

installed and used in several facilities.

Streaked images at different polarization 
angles provide the projections required for 
3D/5D tomographic reconstruction.

Allows streaking in both x and y plane with 
the same structure for slice emittance 
measurements

F. Demurtas (Univ. Tor Vergata)
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EuPRAXIA@SPARC_LAB: Longitudinal Diagnostics
• We will employ the state-of-the art transverse deflecting 

structure: PolariX

→ Adjustable streaking direction for full characterization
• Developed within a DESY–PSI–CERN collaboration and already 

installed and used in several facilities.

• Klystron/modulator system feeds both X-band linac and PolariX
→Need to develop dedicated RF switch for X-band

F. Demurtas (Univ. Tor Vergata)

Low-energy beamline:
𝐸 ∼ 118 MeV (witness)

𝜎𝑡𝑟𝑚𝑠
∼ 17 𝑓𝑠 (witness)

Short PolariX TDS ∼ 𝟓𝟎 𝒄𝒆𝒍𝒍𝒔 /𝟔𝟎 𝒄𝒎
Temporal Resolution ∼ 1 𝑓𝑠

High-energy beamline:
E ∼ 1 GeV (witness)

𝜎𝑡𝑟𝑚𝑠
∼ 15 𝑓𝑠 (witness)

Long PolariX TDS ∼ 𝟗𝟔 𝒄𝒆𝒍𝒍𝒔 /𝟗𝟔 𝒄𝒎
Temporal Resolution ∼ 1 − 2 𝑓𝑠

• Bunch length and longitudinal profile

• Longitudinal phase space with dipole

• Slice emittance in both planes using variable polarization

• Advanced diagnostics: 3D/5D tomography and ML-based 

reconstruction
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• The witness bunch in non-linear PWFA must be delivered at the 
plasma entrance with Twiss parameters:

𝛼𝑚 = 0 (injected at waist)

𝛽𝑚 =
2𝑚𝑒𝑐2𝜀0

𝑛𝑝𝑒𝑞2 𝛾 (matched to the ion column focusing force)

• For EuPRAXIA: 
• 𝛽 = 7.4 mm
→ 𝜎 = 3.8 μm

➔Need a diagnostics to measure the transverse beam size at the plasma 
entrance location with μm-resolution

x
Diagnostics position

EuPRAXIA@SPARC_LAB: Plasma Entrance Diagnostics
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wire

• Wire intercepting electron bunch
→ scattered electrons and generation of secondaries

• Detection of signal with beam loss monitors

• Signal proportional to the portion of bunch intercepted by the wire 
➔ correlation with wire position
➔ transverse distribution in the scanned direction
➔ assuming no jitter on beam position 

EuPRAXIA@SPARC_LAB: Plasma Entrance Diagnostics



• Wire intercepting electron bunch
→ scattered electrons and generation of secondaries

• Detection of signal with beam loss monitors

• Signal proportional to the portion of bunch intercepted by the wire 
➔ correlation with wire position
➔ transverse distribution in the scanned direction
➔ assuming no jitter on beam position 

• Main difficulty: can we retrieve the witness beam distribution over the 
driver beam distribution? 
→ Cannot turn off driver due to velocity bunching effect!

EuPRAXIA@SPARC_LAB: Plasma Entrance Diagnostics
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• Resolution for squared wire ~ w0

12

➔ ~1.1 μm for w0 = 4 μm (off-the-shelf Tungsten reel)

• Nanofabricated gold wires exist, but difficult to machine and very fragile
• Achieved sub- μm resolution with <pC charge

• Alternative option: high-resolution optical system imaging OTR light
• Screen damage remain an issue

EuPRAXIA@SPARC_LAB: Plasma Entrance Diagnostics
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Preliminary Studies at SPARC

R. Pompili (INFN) and SPARC team
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Preliminary Studies at SPARC

R. Pompili (INFN) and SPARC team

• >1 GV/m reproducible acceleration

• Plasma Density jitter 

dominates when discharge 

is not stabilized 

• Charge jitter dominates otherwise 

→ further improvements on photocathode 

laser and RF system

M. Galletti et al., Symmetry 2022, 14(3), 450

R. Pompili et al., under review

(We use relatively low-voltage 
discharge to minimize energy 

deposition)



End ESFRI Roadmap
Transition to landmark

Building construction
starts

TDR Approved

Building Ready

2025 2026 2027 2028 2029 2030 2031

PROCUREMENT - PRE-ASSEMBLY - SUBSYSTEM TESTING

INSTALLATION

ARIA ONDULATORS

ARIA BEAMLINES

INJECTOR

X-BAND LINAC

X-BAND RF

BEAM COMMISSIONING

PLASMA MODULE

AQUA UNDULATOR AND BEAMLINE

EuPRAXIA@SPARC_LAB: High-level Schedule



EuPRAXIA@SPARC_LAB: High-level Schedule

Undulator hall

159 m

45 m Accelerator hall
Experimental hall

Lasers clean rooms Laser and particle user rooms

Klystron & power supplies hall

Technical rooms

Open tender
procedure
launched

First public session
for the opening of
the offers

Evaluation
process
completed

Start of 
works

End of 
works

Dec 
2025

Apr. 
2026

June 
2026

Dec 
2026

Dec 
2029
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EuPRAXIA@SPARC_LAB: User Experiments

Application Area Scientific Focus Techniques Key Impact

Renewable Energy • Charge transport in solar cells & 
catalysts
• Photocatalytic H₂ production
• PFAS/PClAS analysis

XAS, XES, PI-MS • Efficient solar materials
• Clean hydrogen production
• Environmental remediation

Warm Dense Matter 
(WDM)

• Extreme temperature/density
• Astrophysics & fusion

Time-resolved 
XAS, TR-XES

• Stellar/planetary modeling
• Fusion research support

Battery Technology • Ion migration & interfaces
• Solid-state battery study

XAS, non-linear 
X-ray 
spectroscopy

• Safer, longer-life batteries
• High energy density

Structural Biology • Live-cell imaging
• Cellular processes (stress, DNA 
damage)

CDI, XAS, CEI • Real-time biomolecular studies
• Disease mechanism insight

Health & 
Radiobiology

• DNA damage by radiation X-ray pump–
probe, photo-
fragmentation

• Radioprotection
• Cancer treatment improvement

Atmospheric 
Chemistry

• VOC/NOx oxidation
• Aerosol dynamics

PI-MS, ion 
spectroscopy

• Pollution models
• Climate studies

Astrochemistry • Radiation chemistry in space
• Organic molecule formation

XAS, 
photochemistry

• Space molecular evolution
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EuPRAXIA@SPARC_LAB: Longitudinal Diagnostics
• We will employ the state-of-the art transverse deflecting structure: 

PolariX

→ Adjustable streaking direction for full characterization
• Developed within a DESY–PSI–CERN collaboration and already installed 

and used in several facilities.

• The input RF power is split into two branches
• A variable phase shifter controls the phase difference between branches 
• E-rotator recombines the waves, defining the RF input polarization

F. Demurtas (Univ. Tor Vergata)

Phase Shifter E-Rotator

Input RF power 



• Tungsten wires are routinely used in FEL facilities for commissioning and MD
• Measurement performed while lasing
• Much wider beam size

• Damage on wire due to beam energy deposition
• Energy deposition is almost entirely due to collisional losses

(no radiative losses because thickness<< X0)
• Each electron loses about Δ𝐸𝑒~14 keV in 5um wire
• 𝐸 = 𝑁Δ𝐸𝑒

• For 𝑄 = 100 pC, N = 6.2 × 108, 𝐸 = 𝑁Δ𝐸𝑒 = 1.4 × 10−6J
• Since there is no time for heat diffusion, the volume within which energy is 

deposited is ~𝜋𝑟3 (round beam)
• For Tungsten: 𝜌 = 19300 kg/m3, 𝑐 = 130 J/(kg K)

➔Δ𝑇 = 1.4 × 103𝐾
(Melting point: 3695K)

BUT: The wire covers at most only ±0.5𝜎→ only 38% of the particles interact with the wire

→ Δ𝑇~532 𝐾
→ Still quite high.. And we need to include build up of temperature at 100 Hz

Orlandi et al., PRAB 23, 042802 (2020) 

EuPRAXIA@SPARC_LAB: Plasma Entrance Diagnostics



ESFRI: why being in the ESFRI Roadmap is important

 ESFRI (European Strategy Forum on Research Infrastructures) supports the development of EU strategic Research Infrastructures : 

•  identifying priorities
• promoting the integration of national efforts
• fostering coordination and long-term sustainability

 Being in ESFRI means:

• Status of infrastructure of European relevance
• Dedicated calls: around 30 M€ approximately dedicated to ESFRI projects and/or landmarks
• Funding attractiveness (e.g. PNRR – Next Gen-EU)
• Framework to foster for international collaboration
• Specific life-cycle to follow

 The inclusion in ESFRI roadmap lasts 10 years, in which it is supposed to implement the infrastructure.

 Final assessment at the end of the roadmap and transition to the status of LANDMARK.

 Being a ESFRI Landmark implies several advantages:

• Instituzionalized framework for mantaining the international collaboration for upgrades and R&D
• Dedicated calls in the different framework program (FP10 and EIC)
• Legal entity able to operate autonomously on several aspects (depending on the legal framework chosen).



 EuPRAXIA@SPARC_LAB is the main project at LNF and is entering the implementation phase.

 It is a ambitious new research infrastructure that pioneers the use of PWFA for a FEL user facility.

 It is a facility that also serves as an R&D platform for next-generation accelerators, with multiple potential applications.

 The TDR, published in Feb. 2026, has been reviewed by the TDR Committee with a positive endorsement.

 A dedicated team will carry forward its implementation.

 EuPRAXIA@SPARC_LAB is a pillar of the EuPRAXIA European project, and it is essential that it remains within ESFRI 
and gains access to the Landmark phase after 2031.

 It is equally crucial to keep the budget under control and ensure stable cash flow; this will be possible through close 
collaboration with INFN management.

 It is also important to guarantee an adequate number of researchers, technologists, and technicians who will be 
involved first in the construction phase and later in operation, maintenance, upgrades, also in connection with all other 
activities in which LNF is involved.

Conclusions

THANK YOU FOR YOUR ATTENTION!
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EuPRAXIA@SPARC_LAB: Synergies with HEP
1) Preserve witness beam quality after separation from driver in chicane and 

delivery to application 
→ included in Eupraxia’s goals (delivery to undulators)

2) Development of VERY FAST deflection system for driver bunch distribution
→Need to separate by 10’s mrad bunches with ~few ps separation

Option 1: RF kicker (benefit from experience with rings) with ~50 MV deflecting 
voltage and rise/decay time<<ns

Option 2: Curved Discharge Plasma Capillary

3) Staging experiment(s)
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Experimental Techniques
Day-one techniques
Coherent Diffraction Imaging (CDI):
• Lensless imaging of biological/non-crystalline samples.
• “Diffraction-before-destruction” approach with fs pulses.
• Single-particle imaging, pump–probe dynamics, 2D and 3D reconstructions.

X-ray Absorption Spectroscopy (XAS):
• AQUA accessible energy range spans K, L and M edges, allowing XAS 

measurements on different elements.
• “Ghost spectroscopy” and correlation-based methods—ideal for SASE FEL.
• Time-resolved pump–probe studies of ultrafast processes.



EuPRAXIA@SPARC_LAB: New Building

Undulator hall

159 m

45 m Accelerator hall
Experimental hall

Lasers clean rooms Laser and particle user rooms

Klystron & power supplies hall

Technical rooms

Open tender
procedure
launched

First public session
for the opening of
the offers

Evaluation
process
completed

Start of 
works

End of 
works

Dec 
2025

Apr. 
2026

June 
2026

Dec 
2026

Dec 
2029



End ESFRI Roadmap
Transition to landmark

Building construction
starts

TDR Approved

Building Ready

2025 2026 2027 2028 2029 2030 2031

PROCUREMENT - PRE-ASSEMBLY - SUBSYSTEM TESTING

INSTALLATION

ARIA ONDULATORS

ARIA BEAMLINES

INJECTOR

X-BAND LINAC

X-BAND RF

BEAM COMMISSIONING

PLASMA MODULE

High Level Schedule

AQUA UNDULATOR AND BEAMLINE
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Betatron Radiation Source

Betatron Radiation Source

Source size < 2 μm
Divergence ~ 10 mrad half-angle
Pulse duration ~ 10 fs 
Critical energy                          > 10 keV
Peak brightness ~ 10²³ ph/s/mm²/mrad²/0.1%BW
Repetition rate 3 Hz (L3 Laser)

SOURCE PARAMETERS

User-operation ongoing using L3 laser

3 Hz GeV-class electron beam was demonstrated

Proof-of-principle for ultrafast X-ray imaging

CURRENT STATUS
SCIENCE CASE

Single-shot phase-contrast imaging

Ultrafast structural dynamics

Incoherent broadband applications



Positron Source:
Ultrafast Science with Antimatter

L1-laser + ALFA stations

Measured energy spectrum
of the electron beam

L1 laser: 30 mJ / 1kHz

Key parameters

~ 50 MeV electron driver energy (kHz LWFA)

Bethe-Heitler pair production in thin converter foil

~ 10⁷ e⁺/shot at kHz repetition rate with sub-ps bunch duration

Applications

Positron Annihilation Lifetime Spectroscopy

Defect characterisation in materials at unprecedented time resolution

Studies of open volumes in polymers, semiconductors, and metals

positron pulses

Unique at ELI ERIC

kHz repetition rate + sub-ps pulses

PALS regime not reachable at conventional sources

Conceptual design of  the LPA-based

positron setup is under preparation.



R&D of X-band Components

3dB Hybrid
(CERN design)

Pumping units 
(CERN design)

NEXTORR Pumps 
(SAES)

Directional 
couplers

(CERN design)

BOC pulse compressor 
(PSI design)

X band structures
(INFN design)

Double Heigh 
Waveguide DHWR90

(CERN-INFN Design)

Mode converter
(INFN-SLAC design)

Circular waveguide

Pumping units
(INFN-SLAC design)

Splitter
(CERN design)

COMPONENT DESIGN STATUS HIGH POWER TEST

Pump unit
(rect. wav.)

CERN
Fabricated and
installed @ TEX

45 MW, 1 s, 50 Hz

Directional coupler CERN
Fabricated and
installed @ TEX

45 MW, 1 s, 50 Hz

Splitter CERN
Fabricated and
installed @ TEX

35 MW, 0.6 s, 50 Hz

RF load CERN
Fabricated and
installed @ TEX

17 MW, 0.6 s, 50 Hz,
Pavg = 0.5 kW

Mode converter 
circular/rectangular

INFN/
SLAC

Fabricated and
Installed @ TEX

21 MW, 1 s, 50 Hz

Pump unit 
(circ. waveg.)

INFN/
SLAC

Fabricated and
Installed @ TEX

21 MW, 1 s, 50 Hz

3dB hybrid CERN Delivered To be tested

BOC pulse 
compressor

PSI
Delivered and
installed @ TEX

Test ongoing

Double height 
waveguide

INFN/
CERN

Under realization To be tested

Spiral RF LOADS
(CERN Design)

The R&D activity has been carried out in close collaboration 
with international laboratories, including CERN, PSI and 
SLAC. Summary of the testing activities:

N. Catalan-Lasheras, et al., 9th Int. Particle Accelerator Conf. Vancouver, Canada, paper WEPMF074 (2018).

S. Tantawi, et all. (2000). Reviews of Modern Physics – doi: 10.1103/PhysRevSTAB.3.082001
F. Cardelli et all. The European Physical Journal Special Topics (2025). – doi: 10.1140/epjs/s11734-025-01828-0
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X-band Structure

PARAMETER
Value

Quasi-Constant

Gradient

Constant 

Impedance

Frequency [GHz] 11.9942

Average acc. gradient [MV/m] 60

Structures per module 2

Iris radius a [mm] 3.85 - 3.15 3.5

Tapering angle [deg] 0.04 0

Structure active Length [m] 0.94

No. of cells 113

Shunt impedance R [MΩ/m] 93-107 100

Effective shunt Imp. Rsh_eff [M/m] 350 347

Peak input power per structure [MW] 70

Input power aver. over the pulse [MW] 51

Average dissipated power [kW] 1

Pout/Pin [%] 25

Filling time [ns] 130

Peak Modified Poynting Vector [W/m2] 3.6 4.3

Peak surface electric field [MV/m] 160 190

Required Kly power per module [MW] 22.5

Kly RF pulse length [µs] 1.5

Repetition Rate [Hz] 100

M. Diomede et al. NIM A 909 (2018) 243–2461.05 m

» The EM design of the structure is completed: ≈1m long structures with 3.5 mm
average iris radius design to work with an average acceleration gradient of 60 MV/m.

» Thermo-mechanical simulations to demonstrate the correct sizing of the cooling
system (at 100 Hz and 400 Hz)

» Final mechanical design and prototyping activity: brazing test, cell to cell alignment,
etc

49
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ARIA beamline scientific case
Photoemission 
Spectroscopy

Photoelectron Circular
Dichroism

Raman spectroscopy

Photo-fragmentation of molecules
Time of Flight Spectroscopy

Gas phase & Atmosphere 
(Earth & Planets)

Aerosols 
(Pollution, nanoparticles)

Molecules & gases 
(spectroscopies, time-of-flight)

Proteins 
(spectroscopies)

Surfaces 
(ablation & deposition)

Defining experimental techniques and typology of samples (and applications) 

50 m
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