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E’In corsodi elaborazione una proposta per una nuova grande Infrastruttura di ricerca
per laficica applicata e fondamentale denominata IRIDE.

Concepita come uno strumento Innovativo ed evolutivo per indagini In un amplo campo
di applicazionl sclentifiche, tecnologiche ed industriall, sara una “fabbrica di fascl
Intenci di particelle”, utilizzando linac super-conduttorl ad alto duty-cicle, accopplati
alaser dialta potenza.

IRIDE sara In grado di produrre flusel elevati di elettroni, fotonl (dal raggl infrarocel al
raggl gamma), neutronl, protoni, plonl, positroni ed eventualmente muoni, per una vasta
comunita sclentifica nazionale ed Internazionale Interecsata ad utilizzare corgentl
avanzate di radiazionl e particelle.

Nel workshop verranno discusce In particolare le potenzialita’ della sorgente di neutronl
da foto-produzione.
Escl poscono ecsere cfruttati cla per ricerca fondamentale cla applicata e Industriale.
Le tecniche che potrebbero infattl escere disponibill cono:

* ctudio del materiall tramite attivazione neutronica

* controlll non distruttivi tramite radiografia e tomografia neutronica

* controlll distruttivi tramite Irragglamento neutronico (“chip Irradiation")

* eviluppo di rivelatori a neutronl
Dettagli dell'evento cl poscono trovare in hitp://agenda.infn.it/event/IRIDE_Neutron
La prima parte del workshop cara’ dedicata a discusslioni specialistiche, mentre
Il pomerigglo dell'11 glugno cara' dedicato alla discussione con | potenziall utilizzatorl.

Contaitl: Massimo Ferrarioginf.infn. i, Riccardo. Facciigroma infrit, Faok Valentag@roma 1.infn it
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December 2012
- Call for a possible new flag-ship project for t

“Coalescence” of many initiatives and
= X-FEL

Compton backscattering source

THz radiation production

Plasma wake-field acceleration

gamma-gamma, e-gamma and e

Neutron photo-production sc

The basic idea

= Twin super-condu
linacs (e.g. 1.5
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14'"-15'" March, 2013
First two-day meeting in Frascati: ot

. h J. 2Nda.lntn.it/conrerenc = WG4 Neutron Source

= WG5S Photon Machine optical systems
= WG6 Nuclear Photonics
* Aimed at defining the

History o

= WG1 LINACS design
= WG2 Free Electron Laser

= WG7 e-gamma Collider
= WGS8 photon-photon Collider
beams (intensity, e
= WG10 Advanced accelerator experiments
working mm = WG11 Site and Infrastructure

= WG9 e-e- and e+e- collisions
NTLP ./ /WIKIL.INTE = Timeline and Costs
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Interest from Research (A. Pietropaolo, F.
Migliardo, M.T. Caccamo, ...)

Target shielding and Moderators

Beamlines and Detectors R&D
Migliardo, R. La Torre, P.

Charged particles

Interactions with
Organtini, V.
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I RIDEis 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”.
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Based on a combination of a high duty cycle radio-frequency superconducting electron
linac (S€ RF LINAC) and of high energy lasers it will be able to produce a high flux of
electrons; photons (from T ), , protons, pions and eventually
positrons, that will be avallabl"" or a wide national and international scientific
commumt‘nter&sted to take profit of the most advanced particle and radiation
sources.




We can foresee a large number of possible activities, among them:

Science with Free Electron Lasers (FEL) from infrared to X-rays,
Nuclear photonics with Compton back-scattering y-rays sources,
Fundamental physics with low energy linear colliders
Advanced Neutron sourges bﬁhoto-prqduction,
Science with BHZTadiation sources, ’, ..
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Massimo Ferrario

R&D on advhnccg&éccelerator concepi’é including plasma accelerators
and polarized positron sources

ILCtechnology implementati

Detector development for Xeray FEL and Linear Colliders

R&D "accelerator tec _olggy and industrial spin — off




INFN is in a leading position in the SC RF technology, with knowledge and strong
capabilities in the design, engineering and industrial realization of all the main
component of a superconducting radiofrequency accelerator.

INFN strongly participated to LAusince the early design stages through the final
engineering and shares the know-how and has the recognized intellectual property of several
main components e CTy
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Electrons on a high Z target: 01l
- Bremsstrahlung emission i |

~ 0.01F
- (y,n) reactions + evaporation 8 |
Yield ~ 0.7 n/primary electron at g O00F
on a (W,Ta) target £ 00001
Of course spallation sourc .
much larger yield/g I

PR I Y TP I B P Y P L
10% 10° 10* 10° 102 10" 10° 10!
Energy(GeV)

Proposed Beam configurations and comparisons with other facilities PIETROPAOLO, Antonino

11:00 Aula Conversi, Laboraton Nazionali di Frascati 10:45 - 11:05
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IRIDE l‘ \\ Deposited | Primary Electron | Expected Average
Power Energy Neutron Emission
(kW] [GeV] rate

[/s]
30 1 1.3 E+14
250 1 1.0 E+15

400

http://nmi3.eu/neutron-research/where.html
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v % A good example of electron-
l \ driven neutron source

(RIDE

A notable facility in Europe: GELINA (Geel, Belgium)

« 140 - 70 MeV, S-band electron linac ' * MONPACD 00 He

« 10 kW maximum beam power By

800 Hz max repetition rate 10°} JoN

« U-Mo rotating target ’ {

* 12 neutron lines (10 m to 400 m) 10k f

+ 3.4x10"3 n/s at the target '

* Two light water moderators F o
10204‘ it

Neutron Energy / eV

The Gelina Facility JAN, Heyse

Aula Conversi, Laboraton Nazionali di Frascati 11:05-11:35
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% Neutron applications
I

IRIDE * Neutron imaging (radiography and tomography)
* Neutron scattering (diffraction, small angle, reflectometry,
quasi-elastic, inelastic,...)
* Neutron irradiation
 Accelerator-driven sub-critical reactor (ADS) A

IRIDE neutron source potentialities SACCHETTI, francesco
12:00 Aula Conversi, Laboraton Nazionali di Frascati 11:35-12:05
14:00 Posslible techniques and beamlines: overview MAGAZU, Salvatore
Auls Conversi, Laboratori Nazionali di Frascati 14:00 - 14:20
Neutrons in blology: structure and dynamics PACIARONI, Alessandro
Aule Conversi, Laboratori Nazionali di Frascati 14:20 - 14:40
Possible techniques and beamlines: small angle FIORY, Fabrizio
15:00 Aula Conversi, Laboratori Nazionali di Frascati 14:40 - 15:10

Neutron Diffraction - Neutron Imaging Instruments and Applications & An overview of the ltallan GRAZZI, Francesco
Users Community

Aule Conversi, Laboratori Nazionali di Frascati 15:15 - 15:45
Electron driven subcritical reactor for ADS studies BARTALUCCI, Sergio

Aula Conversi, Laboraton Nazionali di Frascati 10:40-11:00
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- A\\\\ * A neutron source in the IRID
interesting for different com
of providing:
— An “intense” neutron flux
— User-friendly beam-line
* Instruments, acces

* Even though not comg

terms of absolute flux, a
neutron yield would

* Increase the ava

* Develop new tec

* Provide t
ele
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Bunch rate: R = 1 MHz
Average current: <I> = Q*R = 10°*10°= 1 mA

# of electrons/second: N.=Q*R/e= 10°Cs" ' :f Oeﬁvt\iloaefar:eat £ e
T=Q*R*Y/e= 1.25x10" n/s @target fc - PeF;k current 200 A

T =Q*R*Y/e= 5.0x10"* n/s @targ - Emittance 1 mmxmrad
Techniques:

* Very interesting for i
* Using monochro

measurements witn

Cons and Pros:
* Of course
continc
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Charge in one bunch: Q=1 nC I ..) ‘ \ (...) /
Bunch rate: R=1.3 GHz

Burst width: W =500 ns
Repetition (burst) rate: r = 50 Hz
Beam loading: 20%

Average current: <I> = Q*R*W*r = 32.5 uA

3 mA pulse current, 30 kW beam
5 MHz intrapulse repetition rate
Charge in one bunch: Q<1 nC
(typical 600 pC)

# Of e|ectron5/second: N.BQ'R‘W‘II Peak current 600 A

T = #e*Y = 1.625x10** n/s @target fc Burst width up to 1 ms
Repetition rate few tens of Hz

Techniques: Emittance 1 mmxmrad

« Diffraction with time of fli
 Similar performance fc
* Energy resolved i

Cons and Pros:
* Time ot
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17:00

A closer look to the possi
.\ neutron source

Proposed source description

Aula Conversi, Laboraton Nazionali di Frascati

QUINTIERI, Lina

16:05 - 16:35

Considerations on shielding

Aula Conversi, Laboraton Nazionali di Frascati

FERRARI, Anna

16:35-17:05

Neutron spectrometry from eV to GeV at neutron beam-lines: the NESCOFI@BTF project

Aula Conversi, Laboraton Nazionali di Frascati

BEDOGNI, Roberto

17:05-17:20




10:00

Detector: Alternative detectors: GEM, Borated MediPix

Aula Conversi, Laboraton Nazionali di Frascati

MURTAS, Fabnzio

10:00 - 10:20

Detectors: activities with radiative capture

Aula Conversi, Laboraton Nazionali di Frascati

PIETROPAOLO, Antonino

10:20 - 10:40
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Isolethargic Fluence (integrated over all the solid angle)
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Today
June 10t 2013

11:00

12:00

13:00

14:00

17:00

18:00

Overview

Riccardo Faccini

Aula Conversi, Laboraton Nazionali di Frascati

Aula Conversi, Laboratori Nezionali di Frascati

Auls Conversi, Laboratori Nezionali di Frascati

Target shielding and Moderators

Antoninc Pistropacic

Aula Conversi, Laboraton Nazionali di Frascati

10:30 - 12:35

12:35 - 14:00

14:00 - 15:45

15:45 - 18:10



\\\ ' 10:00 Beamlines and Detectors R&D
Paolo Valente

Aula Conversi, Laboraton Nazionali di Frascati 10:00 - 11:00
IRIDE \\ 11:00 Coffee Break

Aula Conversi, Laboratori Nazioneali di Frascati 11:00 -11:25

White Book discussion
Paclo Valente

12:00
Aula C i, Laboraton Nazionali di Fi ti 11:25 - 12:15

Tomorrow
June 11t 2013 o

Aule Conversi, Laboratori Nazioneli di Frascati 12:20 - 14:00

14:00 T " with industry
15:00
16:00
Sala Direzione, Laboraton Nazionali di Fi ti 14:00 - 16:15

Enjoy the workshop,
and thank you for










