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4th SPARC LAB PAC Meeting

Welcome — U. Dosselli

Introduction — P. Muggli

SPARC_LAB status and plans - M. Ferrario
Thomson source status— C. Vaccarezza

Coffee Break

FLAME activities — G. Gatti

Experiments with THz radiation- S. Lupi

Collaboration with Stratclyde University - M. P. Anania
STAR/SPARC_LAB collaboration - D. T. Palmer

Measuring Propagation Speed of Coulomb Fields - G. Pizzella,

Final Discussion - P. Muggli

https://agenda.infn.it/conferenceDisplay.py?confld=6941




What has been done since

PAC_S
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C. Vaccarezza / M. P. Anania / G. Gatti talks

D. T. Palmer talk




Thomson Interaction region (20-550 keV)
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Thomson back-scattering source
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Thomson Beamline
FINAL FOCUS

“Defective” OAP Ready to be mounted

F.F. Installation and line alignment under way
during the present weeks

Some Issues.. But work in progress




Synchronization

Slow EXT. Synchronization almost complete (Interaction with linac now possible)

NEW MODULE

Some work under way in order to
improve performance of
the system (bandwith of the loop)

Preparation work in progress
For optical synchroniz.
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STAR: Southern Europe Thomson back-
scattering source for Applied Research

SPARC Program Advisory
Committee
22 Oct 2013
Dennis T. Palmer, INFN-Milano



Camput & Atavacala
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Electron Machine Parameters
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Photon Machine Parameters
Parameter IP Laser PC Laser
Repetition rate (Hz) 100 100
Oscillator Repetition rate 39 2/3 MHz 39 2/3 MHz
Output Energy (mJ) > 130 mJ (IR) > 300 ud (UV)

|Beam Parameter Phase 1 Phase 2
IBunch Charge (nC) 0.5 05
[Energy (MeV) 20 - 60 20 - 85
RMS Bunch Length

( ps) 1-5 1-5
En_xy (MM-mrad) 1-3 <15
Energy Spread (%) 0.1-2 0.05-0.5
RMS Focal Spot Size

(uwm) 15-40 10 - 40

Short Term Energy Stability |3 % 1%
(rms)
Long Term Energy Stability | <5 % <2%
(P2P)
Wavelength 1029 nm 258 nm
Jitter (rms) 10 — 10 KHz <1 ps <1ps
Bandwidth <0.5nm <1nm
Technology Yb:YAG Yb:KGW
Amplifier Pump Technology QCW Diode|CW Diode
Pumps Pump
Pulse duration (ps FWHM) 5 5

Beam diameter (FW 1/e2 mm)

10 mm <X<15
mm

1T mm«< X <2
mm

Strehl Ratio

0.8

NA

M2

NA

1.3
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@ CrossMark
JOURNAL OF APPLIED PHYSICS 113, 194508 (2013) ‘

Electron Linac design to drive bright Compton back-scattering
gamma-ray sources

A. Bacci,' D. Alesini,? P. Antici,® M. Bellaveglia,? R. Boni,? E. Chiadroni,? A. Cianchi,*
C. Curatolo,® G. Di Pirro,2 A. Esposito,® M. Ferrario,? A. Gallo,? G. Gatti,? A. Ghigo,?
M. Migliorati,® A. Mostacci,® L. Palumbo,® V. Petrillo,’® R. Pompili,>* C. Ronsivalle,®
A. R. Rossi," L. Serafini,' B. Spataro,? P. Tomassini,® and C. Vaccarezza®

Physics and Applications of High Brightness Beams Workshop, HBEB 2013

Inverse Compton cross section revisited

C. Curatolo®®*, L. Lanz?, V. Petrillo®®

@University of Milan, via Celoria 16, 20133 Milan, Italy
bINEN - Milan, via Celoria 16, 20133 Milan, Italy

Dual color X-rays from Thomson/ Compton sources

V. Petrillo'2, A.Bacci!, C. Curatolo'2, M. Ferrario®, C. Maroli?, J.V
Rau, C. Ronsivalle?, L. Serafini!, C. Vaccarezza®, and M. Venturelli®*
L INFN Milano ,Via Celoria, 16 20133 Milano, Italy
2 Universita degli Studi di Milano, Via Celoria, 16 20133 Milano, Italy
SLNF, INFN Via E.Fermi, 40 Frascati (Roma), Italy and
YENEA Via E.Fermi, 45 Frascati (Roma),Italy




PAC Findings and Recommendations

15:45 Thomson source - C. Vaccarezza

The commissioning of the Thomson source made giant steps forward in relatively
few days of operation. The electron beam was transported first at high energy to the
interaction point and then the transport was scaled successfully down to close to the
desired energy (50 instead of 30MeV). The next step is to focus the effort on the

photon beam line transport. This is one of the key SPARC_LAB program, interesting
by itself, but also strongly linked to the possible participation in the ELI-NP
Compton source program, as well as in the STAR program. The committee is
‘impressed by the progress over the last six months.

17:00 Star/Sparc_lab collaboration - D. T. Palmer

This is a collaboration in which SPARC_LAB acts as consultant assisting in the
conception and commissioning of a Thompson x-ray facility in the framework of
economic development help to a specific region of Italy. Besides the very positive
societal impact of the project, the expertise needed and the interaction with the
scientists and students of the University of Calabria brings extra know-how and staff
to the laboratory. The project also serves as a training ground for the possible

participation (at much larger scale) of the laboratory in the ELI-NP project. The
committee strongly supports this project, which has a definitive ending date of Dec.
31, 2014 and has no strong commitment attached to the successful commissioning.
It is also a source for potential synergies with other projects and activities of the
SPARC_LAB.




Courtesy D. Alesini




C-BAND ACCELERATING SYSTEM @ SPARC

The energy upgrade of the SPARC photo-injector at LNF-INFN from 150 to more than 240 MeV will be done by replacing a low
gradient S-Band accelerating structure with two C-band structures. The structures are TW and Cl, have symmetric axial input couplers
and have been optimized to work with a SLED RF input pulse. In the SPARC photoinjector the choice of the C-band for the energy
upgrade was dictated by the opportunity to achieve a higher accelerating gradient, enabled by the higher frequency, and to explore a
C-band acceleration combined with an S-band injector that, at least from beam dynamics simulations was very promising in terms of
achievable beam quality.

2 structures

1.4 mlong

>35 MV/m acc. Gradient
Design and built @ LNF

T _ SLED-SKIP RF
Low gradient S- ") 23 ~ g & compression sys
Band structure 13 : ¥ (IHEP, Beijing)

S-Band SLAC-type structure

22 MV/m S-Band gun 120 MV/m




FINAL C-BAND STRUCTURES AND TEST AT SPARC

Test stand for high power test

First fabricated C-band structure

Toshiba klystron and solid state
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PAC Findings and Recommendations

The committee praises the decision to set up the C-Band RF structure testing and
conditioning in a parallel beamline, allowing this activity to proceed in parallel with
the experiments using the electron beam. Thanks to this setup they managed good
progress in C-Band work.







TWO COLORS SASE FEL

two bunches with
a two-level energy distribution
and time overlap (Laser COMB tech.) ..
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Measuring single beam properties

DGLFLGO1

UTLFLGO3

A. Cianchi Advanced Beam Dynamics Experiments and Applications at SPARC_LAB SIF — Trieste 2013




Emittance measurements comb beams

\

/

NS

2.5X10
e = (1.77 £ 0.05) mm mrad .
First bunch a=—21+0.1 _
58— =E i)t E 15
o)
e = (1.62 £ 0.04) mm mrad 1
Second bunch a=—0.94=x0.05
B=(13.44+05)m i
1.8% 10"

-0.4

-0.3 -
Current [A]

0.2

-0.1

N\

iyl

S

4

-0.5

L. Innocenti

A. Cianchi Advanced Beam Dynamics Experiments and Applications at SPARC_LAB

-0.4

-0.3 -
Current [A]

0.2

SIF — Trieste 2013

-0.1




week ending

PRL 111. 114802 (2013) PHYSICAL REVIEW LETTERS 13 SEPTEMBER 2013

Observation of Time-Domain Modulation of Free-Electron-Laser Pulses
by Multipeaked Electron-Energy Spectrum

V. Petrillo," M. P. Anania,> M. Artioli,” A. Bacci,' M. Bellaveglia,” E. Chiadroni,> A. Cianchi,* F. Ciocci,” G. Dattoli,?

D. Di Giovenale.” G. Di Pirro.> M. Ferrario.” G. Gatti.> L. Giannessi.® A. Mostacci,” P. Musumeci.® A. Petralia.’
R. Pompili,* M. Quattromini,® J. V. Rau,” C. Ronsivalle,” A.R. Rossi," E. Sabia,” C. Vaccarezza,” and F. Villa’

Two Color Free-Electron Laser and Frequency Beating

F. Cioccil, G. Dattoli**, S. Pagnutti?, A. Petralial, E. Sabial, P. L. Ottaviani®, M. Ferrario?,V. Petrillo® and F.Villa*

Large-bandwidth two-color free-electron laser
driven by a comb-like electron beam

C. Ronsivalle!, M. P. Anania?, A. Bacci®, M. Bellaveglia?, E. Chiadroni?, A. Cianchi?, F. Ciocci!, G. Dattoli!,

D. Di Giovenale?, G. Di Pirro?, M. Ferrario?, G. Gatti?, L. Giannessi!, A. Mostacci®, P. Musumeci®,
L. Palumbo®, A. Petralial, V. Petrillo®, R. Pompili?, J. V. Rau’, A. R. Rossi®, C. Vaccarezza?, F. Villa?

Physics and Applications of High Brightness Beams Workshop, HBEB 2013

Two Color FEL driven by a Comb-like Electron Beam Distribution

E. Chiadroni™*, M. P. Anania®. M. Artioli’, A. Bacci®, M. Bellaveglia®, A. Cianchi®.
F. Ciocci®, G. Dattoli®, D. Di Giovenale®, G. Di Pirro®, M. Ferrario®, G. Gatti®,
L. Giannessi’, A. Mostacci®, P. Musumeci’, L. Palumbo®, A. Petralia’. V. Petrillo®,
R. Pompili*®. C. Ronsivalle’, A. R. Rossi‘, C. Vaccarezza®. F. Villa®




Two-Color Schemes at LCLS

NATIONAL ACCELERATOR LABORATORY

A. Marinelli, A.A. Lutman, J. Wu, D. Ratner, S. Gilevich, F. J. Decker, J. Turner, H. Loos, Y. Ding,
J. Krzywinski, Y. Feng,H. D. Nuhn, J. Welch, T. Maxwell, C. Behrens, R. Coffee, Z. Huang, C. Pellegrini
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Double-Bunch Operation
at LCLS

Double-Bunch Operation
at LCLS

Generate double pulse at cathode and compress.
Similar concept demonstrated at SPARC in the Infrared [4)

Genarate double pulse at cathode and comprass.
Simifar concept demonstrated at SPARC In the Infrared [4)
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More details in G. Gatti talk
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Density (x10'? cm™)

DESY Proposal

DESY, INO-CNR, Strathclyde University, LNF

Density Profile Modulation:
Goal — Dephasing Length
Goal — Pump Depletion

Also study of pointing, divergence dependence
on the density profile parameters (ramp, plateau)

Expected asimmetries in the 2 planes
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FURTHER ON...

2 Gas-Jet — Plasma lensing effect, dependence on the gas ionization (different gases)



AO Installation

NEW SETUP: SWITCH
AND WFE MEASUREMENT
FOR BOTH BEAMLINES

Beamline 1
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Beamline 2
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LILIA: Solid target

Collaboration:Milano, Milano Bicocca, Bologna, Pisa, Lecce, LNS, LNF.

Goal: Production of a proton beam suitable for
injection into (conventional) accelerating structures

seces
@ ¢ s ¢ ©

s o e
© @edtny ©

& o%““" TNSAIntheregime 1E18 <|<1E20 W/cm?

-Metallic target of 1-10 microns

-GAFchromic and CR39 films have been used
Solid state detectors (PIN) in order to investigate
Noise baseline.

-Last run: Thomson parabola (ELIMED LNS)

-Detected protons < 4 MeV

Possible higher intensity
For the next run

OAP F=1 mt IS OAP F= 0.5 mt




PAC Findings and Recommendations

16:15 FLAME activities - G. Gatti (presented by M. Anania)

Various activities using the FLAME laser were reported. Previously, most
experiments were hampered by the low quality focal spot the laser was producing.
This issue has been almost solved by including a deformable mirror immediately
before the last focusing optic. Operation of the mirror software seems difficult. The
also possibility exists to use a new diagnostic method that would look directly at the
focal spot quality rather than at the beam quality on the deformable mirror. This
seems very promising and would greatly improve the performance of the laser and
the outcome of the experiments that use it (including of course the Thompson

scattering experiment. Collaboration with DESY further strengthens the UserLab
aspect and the international significance of SPARC-Lab infrastructure.

The committee further recommends full support to maintain, improve and operate
the FLAME laser, which is a key component of a number of important experiments.




Courtesy E. Chiadroni, S. Lupi




The SPARC LAB THz beam lines

Linac-based source: Coherent Radiation from an aluminum-coated silicon screen (Coherent
Transition Radiation, CTR) and from a rectangular aperture in the metallic screen (Coherent
Diffraction Radiation, CDR). electron gun __

accelerating
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Broad-band THz radiation:
Measurements

CTR P
radiator
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E. Chiadroni et al., Appl. Phys. Lett. 102, 094101 (2013)
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Narrow-band THz radiation:
2-bunches train measurements

Electron beam parameters

Measured Longitudinal
Phase Space (LPS)

Energy (MeV)

Form Factor

Energy (MeV) 122
Charge/bunch (pC) 80
RMS bunch 1 length
(fs) 150
RMS bunch 2 length
(fs) 165
Time distance (ps) (809119)
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Achieved THz Performances

Electron beam Single bunch 4-bunches per train
parameters (VB mode: max (VB mode + laser comb)
compression)

Charge/bunch (pC) 300 50
Energy (MeV) 130 100
Bunch length (fs) 160 200
Rep. Rate (Hz) 10

parameters (single bunch) (4-bunches/train)
Energy per pulse (J) 40 106 0.6 106 (@ 1 THz)
Peak power (MW) > 100 3(@1THz)
Average power (W) 1.8 104 6 106
Electric field (kV/cm) 500 > 10
Pulse duration (fs) 160 <100
Bandwidth (%) broadband <25
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Insulator to Metal Transitions

Many materials are insulating although band theory suggests a metallic
ground state: V,04, VO,, NiO, NiSe,, La,CuQ,, Cs,;C,,
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PAC Findings and Recommendations

16:30 Experiments with THz radiation - S. Lupi

SPACR_LAB has now two coherent transition radiation (CTR) THz stations that can
operate with a single electron bunch, producing a broad (~100%) THz spectrum or
with two to four COMB bunches producing a narrower spectrum (~25%). Bunch
separation measurements using CTR interferometry also agree with transverse
deflecting cavity and electro-optical sampling results. The THz radiation produced
at SPARC_LAB is interesting for material science study because of the relatively high
power of the radiation and its correspondingly large electric and magnetic fields.
The first external users will use the radiation for metal to insulator transition
studies and well as for normal to semi conductor studies by dissociating Cooper
pairs by reaching critical current and/or magnetic fields.

'Establishing a reliable and reproducible source of THz radiation and to build up the
external users community, this would further strengthen the UserLab aspect of
SPARC_LAB. The committee strongly supports these activities.




M. P. Anania talks




Goal of the experiment

The goal of the experiment was to obtain detectors calibration
(Gafchromic EBT2 type film and ionization chamber) commonly used
for conventional clinical radiotherapy LINACs with a source of well
known properties (electron beam at SPARC).

The objective of the experiment was to calibrate detectors which
could reliably being used for dosimetry measurements of very high
energy laser-plasma accelerated electron beams (in particularly for
ALPHA-X electron beams at the University of Strathclyde).



Experimental set-up
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Transver profile of the first electron
bunch imaged on the Gafcromic film
after 50 cm of propagation in air.



Results of the measurements:

LONGITUDINAL PROFILE

Calculation done with FLUKA (Monte Carlo code).

measurement

calculation

TRANSVERSE PROFILE

CALCULATED with FLUKA




ALPHA-X experiment
di mariapia.anania
del 2013-07-27 20:42:47

Entry: 9058

Visite: 11

Dear the SPARC team,

We would like to say how grateful and
thankful we are to each and every one of
the team here, at Frascati. This extends
from allowing us to perform our
experiment on SPARC, to the planning of
the experiment, setup of equipment and
most importantly the aquisition of our
data. Of course, with such a complex
facility there were problems but luckily
your team solved these in time.

I hope that we can use this experience
to stimulate a frutiful collabotation in
the future (and also continue the

experiments we began this week).

Once again a big thank you from Gregor
and Anna and the ALPHA-X team at the
University of Strathclyde.




PAC Findings and Recommendations

16:45 Collaboration with Stratclyde University - M. Anania

The purpose of this collaboration was to accurately calibrate Gafchromic EBT2 types
to be used for characterization of laser wakefield (LWFA) electron bunches
containing very low charge but high peak current. These measurements have been
successfully completed and are a good initial example of the SPAC_LAB ability to
effectively function as a facility and to work with external users. Because of the
systematic nature of the measurements spread over two weeks, this is an example
where laboratory technical support would have been completely appropriate and
beneficial.
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Fernando Ferroni

e Consolidamento e espansione di SPARC

e So che non tutti lo pensate. Ma e’ la nostra grande ricchezza. E
se vorremo fare ancora ricerche alla frontiera dell’energia
dovremo trovare un modo per passare dai MV/m ai GV/m

e La macchina che abbiamo a LNF €’ un gioiello ma deve essere
messa in grado di competere con LBL, Stanford, KEK, DESY.




e The ongoing SPARC_LAB activities are being studied in
several other laboratories, including SLAC, DESY, CERN and
KEK with equally or even more ambitious research programs.

e Therefore the time factor becomes very important to remain
at the research frontier and to produce results with high-
impact on the international scientific community.




Mirroring SPARC_LAB control room in DAFNE control room for routine
operations: RF conditioning, machine warm up, etc. (in ~progress)

At least 1 technician in shift at SPARC_LAB every running day (to be
discussed)




PAC Findings and Recommendations

15:15 SPARC_LAB status and plans - M. Ferrario
The status and plan talk reported:

Significant progress with commissioning

Significant results recently obtained

The team is now publishing in “real time”. That had been noticed as a

weakness of the group

In general a more focused program

A transition from a solely commissioning phase to a more operation-oriented

phase
This last point lead to a strong request to the laboratory management, as well as to
INFN to assign more (shift) time of more technical people (operators) to handle
more routine operational issues. These include maintaining the machine warm 24 /7
or at least overnight to avoid daily and mostly wasted warm-up time and to perform
conditioning procedures (e.g., C-band structures). To work with external users to
provide the facility service required for their experiment. This stronger technical
staff support would significantly increase the output of the scientific staff that is
currently tied in these activities. This stronger support could be delivered by
transferring routine operation capabilities to the DAFNE control room. This would
then also require that DAFNE operators become familiar with the SPACR_LAB
operation. The committee very strongly supports this request and urges Frascati’s
management as well as INFN to fulfill this request. It is the committee’s opinion that
this support is necessary to insure the status of the SPARC_LAB as one of the
flagship facilities at the INFN-Frascati laboratory.
The committee recommends that experiments stemming from the unique
capabilities of the SPARC_LAB (such as external injection in a LWFA, PWFA-driven
FEL, etc.) be pursued and moved forward, possibly with strong external (users)
contributions.




Summary/recommendations

This meeting has been the best meeting in terms of progress in commissioning,
experimental results obtained and published and in operation of SPARC_LAB as a

user facility. The committee is particularly impressed by the number and range of
achievements that demonstrate the potential of the SPARC_LAB. This potential will
become even more evident once the facility will fully transition from a
commissioning to an operation phase. This transition as well as the ensuing
operation phase will require strong support of the laboratory in terms of time of
laboratory technical staff used to perform routine maintenance and machine
operation. This support is key for the future success of the SPARC_LAB. The program
is more focused than before, more in line with other projects (STAR, ELI-NP). The
committee strongly recommends that further progress with improvement of the
FALME laser beam quality be made. This is a key element for many important
experiments and as such deserves support comparable to that of the electron beam
line. The committee vigorously recommends strong support of the SPARC_LAB by
the laboratory management and by INFN. The science potential of SPARC_LAB is
large, the team strong, the equipment unique and versatile.
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ATTO DEL GOVERNO
SOTTOPOSTO A PARERE PARLAMENTARE

Linea di intervento 3:

prog. n. 16: URANIA 2020: Tecniche di

bassa radioattivita al Servizio della Societa € 2.805.571
prog. n. 19: SPARC LLAB Upgrade: Sources
for Plasma Accelerators and Radiation Compton
with Lasers and Beams € 5.611.143
prog. n. 21: IRPT: Innovation in Radio--- and

€ 7.715.321

Particle---Therapy



1) FLAME BEAM LINE UPGRADE

We propose to upgrade the FLAME laser system to the Petawatt
power to access the region of high fields where particle dynamics
enters the regime of non-linear quantum electrodynamics (QED), a
first step towards the Schwinger limit of pair production from vacuum.

Among the possible experimental breakthroughs, the Petawatt scale
upgrade of FLAME will allow the first, unambiguous demonstration of
radiation reaction, a process with fundamental open questions that
concern the reliability of existing models, at the boundary between
classical and quantum descriptions and involving the actual structure of
electron charge, its nature and the role of quantum effects.




2) THz BEAM LINE UPGRADE

A linac-driven coherent THz radiation source has been developed at the
SPARC-LAB test facility, based on coherent transition radiation (CTR)
emitted by ultra-short (sub-ps) relativistic electron bunches hitting a
metallic screen. The SPARC THz radiation source is able to deliver
broadband (up to 5 THz) THz pulses with femtosecond shaping. In
addition, high peak power, narrow (<30%) spectral bandwidth THz
radiation has been also generated. This source takes advantage of
advanced electron beam manipulation techniques, able to generate an
adjustable train of electron bunches with sub-picosecond length and
spacing, as obtained through the laser comb technique in the velocity
bunching regimes. Based on the experience gained so far on the CTR-
based THz radiation source for both electron bunch diagnostics and
spectroscopic applications, we propose to enrich the scenario of THz
sources available at SPARC_LAB. In particular we propose to build up
a tunable quasi-monochromatic radiation source, extending from
THz to mid-infrared (MIR), with narrower spectral bandwidth than
achieved so far.




More Future with 40 M€%




WPO

- Aumento dell’energia del fascio di elettromi fino ad 1 GeV,
aggnngendo 4 moduli accelerantt n banda C [23.24], con
adeguata ottica e diagnostica del fascio nell’esistente sala
sperimentale di SPARC LAB. Ogm modulo & composto da: 1
Klystron con Modulatore, Dnver, guide d'onda e SLED, che
alimenta 4 seziom RF dampate da 1.8 m ciascuna. Assumendo
un campo medio accelerante circa 30 MV/m s1 ottiene un
guadagno di energia per modulo 216 MeV.

- Estensione della sala spenmentale di SPARC 1L AB di circa 40
m con uno scavo di ~ 10 m al di sotto della strada ed estensione
alla adiacente Sala Tecnologie (~30 m), come nportato nello
schema seguente [22].
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Possibile estensione dell ‘attuale sala spen'menrale di
SPARC LAB (bunker a sinistra) al di sotto della strada con
annessione della sala “tecnologie” (edificio a sinistra).




WP1

Sviluppo di un acceleratore a plasma (PWFA) mm grado di
produrre fasci di elettrom di alta qualita, tah da pilotare una
sorgente FEL d1 V generazione.

WpP2

Realizzazione di una sorgente di positrom polanzzati di bassa
emiftanza pilotata da fasci gamma ~40 MeV prodotti da Inverse
Compton Scattening (ICR) [27].

WP3
Espenmento dimostrativo di accelerazione di posifrom, generati
da ICR o direttamente m un plasma da un treno di elettrom

mcidente su targhetta, secondo lo schema nportato nella figura
sottostante [21] adattato al fascio COMB [7].
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RISORSE UMANE I temi proposti sono oggetto di studio in numerosi laboraton, tra
NECESSARIE cur SLAC [30], DESY, CERN e KEK con programmi di ricerca
altrettanto ambiziosi. Il fattore tempo diventa quindi importante
per restare alla fronfiera e produrre nsultati ad alto impatto
scientifico intemazionale. Una ndefimzione delle prionta’
mfene a1 LNF ed un incremento del personale dedicato a
SPARC LAB diventa quindi un requsito indisensabile, sia in

fase di progettazione che di mnstallazione ed operazione.

Gran parte delle nsorse necessane sono repenbili all interno de:
INF e del Cabibbo Lab. In aggiunta all attuale personale di
SPARC LAB saranno necessan 1n particolare:

3 Fisic1 degh acceleraton (Dinamica, Diagnostica, Plasmi)
1 Fisico esperto di Laser di potenza

1 Ingegnere Meccanico

1 Ingegnere del Vuoto

1 Ingegnere RF

1 Esperto Sistema di Controllo

1 Esperto progettazione magneti







I RID E is a large infrastructure for fundamental and applied physics research. Conceived as
an innovative and evolutionary tool for multi-disciplinary investigations in a wide field of
scientific, technological and industrial applications, it will be a high intensity “particle beams
factory”.

Based on a combination of a high duty cycle radio-frequency superconducting electron linac
(SC RF LINAC) and of high energy lasers.it will be able to produce a high flux of electrons,
photons (from to ), , protons and eventually , that will be
available for a wide national and intérnational scientific community interested to take profit of
the most adV@nced particle and radiation sources.
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IRIDE

An Interdisciplinary Research Infrastructure based
on Dual Electron linacs&lasers

A WHITE BOOK

/ IRIDE

This report describes the scientific aims and potentials as well as the preliminary
technical design of IRIDE, an innovative tool for multi-disciplinary investigations in a
wide field of scientific, technological and industrial applications. IRIDE will be a high
intensity “particle factory”, based on a combination of a high duty cycle radio-frequency
superconducting electron linac and of high energy lasers. Conceived to provide unique
research possibilities for particle physics, for condensed matter physics, chemistry and
material science, for structural biology and industnal applications, IRIDE will open
completely new research possibilities and advance our knowledge in many branches of
science and technology. IRIDE will contribute to open new avenues of discoveries and to
address most mmportant nddles: What does matter consist of? What 1s the structure of
proteins that have a fundamental role in life processes? What can we leamn from protein
structure to improve the treatment of diseases and to design more efficient drugs? But
also how does an electronic chip behave under the effect of radiations? How can the heat
flow in a large heat exchanger be optimized?

The scientific potential of IRIDE is far reaching and justifies the construction of
such a large facility in Italy in synergy with the national research institutes and
companies and in the framework of the European and intemational research. It will
impact also on R&D work for ILC, FEL, and will be complementarnity to other large scale
accelerator projects. IRIDE 1s also intended to be realized in subsequent stages of

development depending on the assigned priorities.
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Abstract

This paper describes the scientific aims and potentials as well as the preliminary technical design of IRIDE, an innovative tool
for malti-disciplinary investigations in 2 wide field of scientific, technological and industrial applications. IRIDE will be a high
“particles factory”, based oa a combination of high duty cycle radio-frequency superconducting electron linacs and of high energy
lasers. Conceived to provide unique research possibilities for particle physics, for condensed matter physics, chemistry and material
science, for structural beology and industrial applications, IRIDE will open completely mew research possibilities and advance our
knowledge in many branches of science and eechnology. IRIDE is also suppased to be malized in subsequent stages of development
depending on the assigned priorities.
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