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Research synergies
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An example: CERN accelerator complex
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An example: Linac R&D @ LNF
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From SPARC_LAB to ELI-GBS through SPARX (and IRIDE)

electrons



Andrea.Mostacci@uniroma1.it

An example: Linac R&D @ LNF
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Compton Gamma Beam Source
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Control of wakefield (few examples)
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Damped cavity Dafne @ LNF

LHC beam pipe @ CERN

Pumping 
holes

Weldings

Wakefield in plasma capillary @ LNF
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From wakefield and impedances to instabilities
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Vertical tune shift with beam intensity 
at different energies @ CERN PS

LHC injector upgrade @ CERN
M. Migliorati, Sapienza/CERN
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Design of Radio Frequency structures for beam manipulation
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11GHz RF gun @ UCLA, LNF

Electro-Termal-Mechanical analysis

RF Deflector @ LNF

Medical Proton accelerator @ ENEA

Radiabeam
(USA)



Andrea.Mostacci@uniroma1.it

Sinergy with INFN-LNF: from SPARC to SPARC_LAB
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Beam emittance oscillation after a RF photinjector @ SPARC-LNF

Plasma acceleration @ LNF
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Synergy with laser facilities: 
LULI @ Paris
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Contact Person: 
Livia Lancia

livia.lancia@polytechnique.edu

1PW = 15 Joules in 15 fs
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Synergy with laser facilities: INRS @ Montreal
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Contact Person:
Patrizio Antici

antici@emt.inrs.ca
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Research synergies for training students
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Research synergies for training students
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~ 20 students 

~ 20 students 

3 students 

~ 5 students 3 students 

2 students 1 student 

1 student 
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Former students are now working on …
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”Conventional”
(RF based) 

accelerators

Operation of 
accelerators 

(LNF, CERN, …)

Impedance 
theory and 

measurement

High repetition 
rate electron 

sources @ LBNL

RF devices for 
medical (industrial)

accelerators

R&D on
existing 

accelerators

RF devices for 
industrial particle 

accelerators

Advanced RF devices for 
applied research 

accelerators

Klystrons 
design
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Former students are now working on …
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Science at the fs 
frontier:
Ultrafast 
Electron 

Diffraction

Accelerated 
Particles based 

applications

FEL @ 
SLAC, 

PSI

Proton 
radiography of 

electro-magnetic
field in plasmas

Protons for 
stress testing 
of materials

Ion beam 
analysis

Synthesis of Nanostructures

Medical 
applications 
with protons

or carbon 
ions
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Nanostructures for 
future accelerators 

(LBNL)

Future particle
Accelerators 

+
plasma 

applications

Plasma optics for 
high intensity 
lasers (LULI)

Advanced 
electronics (e.g. fs 
synchronization)

Plasma physics 
and 

simulations

Proton 
Acceleration 

(TNSA)

Former students are now working on …

R&D of plasma 
accelerators
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If you want to know more …
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Conclusions
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Synergy with national laboratories has been fundamental for accomplish the mission 
of a university group (research and training students).

From synergy with LNF and CERN also a practical 
laboratory course of advanced RF measurement 
(40 students/year) 

Use of the international network developed for 
research to help the student training and mobility.

Research synergies typical of accelerator based 
research.
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Definition of wake field and coupling impedance
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Control of wakefield and impedances (few examples)
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Damped cavity Dafne @ LNF

LHC beam pipe @ CERN

Bench Impedance measurements

Proton collimator @ CERN

Pumping 
holes

Weldings


