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PWFA vacuum chamber at SPARC_LAB 



Assisted Beam Loading Energy Spread Compensation

Can we use this technique also for 
EuPRAXIA ?
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First Beam Driven SASE-FEL Lasing at SPARC_LAB
(May 2021)

Submitted to Nature
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First Beam Driven SEEDED - FEL Lasing at SPARC_LAB
(June 2021)

To Be Submitted to Nature



First Lasing with LWFA at SIOM



IMPROVEMENTS IMPLEMENTED IN THE NEW SPARC_LAB INJECTOR

With respect to the “old” injector the new one:

1) Integrate an RF gun fabricated with the new
brazing free technology;

2) Integrate a new solenoid with a remote
control of the transverse position at the
<+/-10 µm level;

3) allows on axis laser injection system with
the last mirror in air and not into the beam
pipe;

4) Has been designed with the possibility of a
future integration of an X/C band cavity
linearizer;

5) Has a variable skew quadrupole after the
gun for the compensation of residual
quadrupole components

6) Has an electromagnetic design with a full
compensation of the quadrupole
components

7) Has an improvement of the effective
pumping speed with two added pumping
ports

8) No cathode tuning is necessary
9) Overcoupling (b=2)

Design with full
quadrupole field
component
compensation

RF port

Pumping ports



NEW SPARC_LAB INJECTOR STATUS
Þ The injector has been tested at high power on a RF parallel line, reaching the final performances in an incredible short time (< 10 days)
Þ The new injector has been now inserted online and RF test will start in these days following by electron generation and beam characterization

New gun 
New 
solenoid

New injector under test on a parallel line

Tests of the EuPRAXIA
Working Points will be 

also possible





What Next at SPARC_LAB?

1. November - December 2021. Gun conditioning and characterization. We should have a fully operational 
machine before the Christmas 2021.

2. January – February 2022: external users. 

3. March 2022: the new C-band modulator will be here by the end of the February 2022, thus the whole 
March will be dedicated to installations. By the last week of the March we should have a fully operation 
machine again.

4. April - July 2022. The plasma season. - to reach the 1 GeV/m acceleration gradient. To do so we have a 
new injection/focusing system for the electron train. If we can achieve 1 GeV/m quick enough, the FEL
experiments must be planned in this period as as the High Transformer Ration experiments

5. September - December 2022. SABINA project installations.





R&D Financial Requests
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Laser & THz clean rooms

experimental halls
Photon user experimental hall 

Accelerator tunnel

Undulators tunnel

Klystron&modulators
Power supplies gallery

Plant gallery

Opportunities for Collaborations at EuPRAXIA@SPARC_LAB

1

2

345





Preliminary baseline layout in progress

The baseline layout is evolving according to the BD results

A detailed CAD model is in progress



The basic all-in-one layout

• Emax=1.03 GeV for all X-band configuration(w 10% contingency on Kly output power)

• Lmax =∼ 60 m (ex. 59.52 m) from cathode + 1 m distance from the wall
vs 59 m nominally available

• Extremely tight in:
• plasma in&out matching
• Diagnostic sections for characterization
• No room for doglegs upstream the undulator

RF
GUN Plasma U1

0) LH

8 x-band8 x-band

BC

2 x-band2 s-band

Fall 2020



WA1-Beam Physics: two alternative layouts under comparison

RF
GUN

Plasma

U1

U2

RF
GUN Plasma U1

U2

a)

b)

DL-compressor

DL-compressor

8 x-band * 8-(10) x-band
1 s-band

2 m
2 s-band

3 m 

E∼ 145 MeV-WoP2 E< 0.996 GeV-WoP2 (200pC 
beam) 

Plasma

LH-chicane

E∼ 1.1 GeV-WoP2 (200pC beam) E∼ 573 MeV-WoP2

E∼ 90 MeV-WoP1 
(Comb beam)

Operation at 400 Hz is under investigation



1) AQUA: Soft-X ray SASE FEL – Water window 4 nm shortest wavelength (baseline)

Modulator

Dispersive section

Seed
Radiators

2) ARIA: VUV seeded HGHG FEL beamline for gas phase (not yet in the baseline)

Users Workshop done: https://agenda.infn.it/event/27926/

Investigating two FEL lines and their impact on the financial plan: 



Previous RC Report – General Remarks
• The definition of personnel needs and availability is required to determine whether 

the various plans and activities are likely to be carried out successfully and on 
schedule. => Falone

• It was decided to appoint a new RC member to monitor the FEL scientific case and 
the FEL facility. => To be Done

• The RC recommends that a review of the building infrastructure and facilities be 
organized before the end of the year => Rotundo => December

• Particular effort and attention should be paid towards plasma density uniformity 
and reproducibility, already for the (500+500)MeV program. => Biagioni



EuPRAXIA@SPARC_LAB TDR 2nd Review Committee - 25-26 Oct 2021

Control framework definition

!CHAOS
backend

EPICS

During the last review we said that the control framework would be finalized by the 
end of 2021.

The two hypotheses at stake were:
1. control entirely made in !CHAOS;
2. control implemented in an already established framework (EPICS, TANGO) 

with !CHAOS as backend service (PaaS, SaaS) for: storage, data analisys, 
data presentation, etc.

At the moment, the scenario that is being defined is the second one, using EPICS 
as control framework. This is going to be discussed with our management and 
defined within the set deadline.

An interfacement method between the two 
systems is under development and we are going 

to test it on the TEX facility.



EuPRAXIA@SPARC_LAB TDR 2nd Review Committee - 25-26 Oct 2021

WP16 • Control System
State of play

Training
Two courses (on EPICS and AGILE) – aimed at the EuPRAXIA@SPARC_LAB 
project – have been organized and attended

Survey on Work Packeges requirements
A first collection of specifications for machine hardware was completed

Activities planned in collaboration with others
Time synchronization and trigger distribution

Control framework definition
The final structure is being defined and will be discussed with management within 
the year (as stated in the previous review)



thanks for your attention
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