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Horizon Europe Call

Horizon Europe Work Programme 2023-2024
INFRA-2024-TECH-01-01
Development of ground-breaking Rl Technologies,.....
Including high tech developments for accelerators

¥

Proposal aspects to be addressed

> Research and development of new scientific instrumentation, tools and methods for research
infrastructures taking into due account resource efficiency (e.s. energy consumption)
and environmental (including climate-related) impacts

> Their technology validation and prototyping
> Training of Rl staff for the operation and use of these new solutions

> The innovative potential for industrial exploitation of the solutions and/or for the benefits of
the society.

Expected EU contribution per project between 5 and 10 M€




PACRI proposal

PACRI is closely linked with a previous proposal,
CREATE (Compact and Resource Efficient Accelerator Technologies),

that was submitted to the call HORIZON-INFRA-2022-TECH-01.

CREATE received a positive evaluation, but was not funded due to the budget limit of the EU call

U

Information letter: .....“\We would like to inform you that — although it has in principle received a

favourable evaluation — your proposal is unfortunately currently not high enough in the ranking to

be funded (given the budget limit of the call).

Your proposal has however been put on the Reserve List”




. PACRI objectives and ambitions

worodrone Trieshe

PACRI is a re-modulation of the CREATE proposal, taking into account comments and suggestions
received from the EU Commission, with a special focus on plasma acceleration and new and more

efficient technologies for accelerators.

In particular it will be focused on:

> further developments on high-repetition-rate plasma modules, as the one foreseen by the EuPRAXIA project,
extending its scientific domain to high average brightness radiation sources with possible future applications
also to high energy physics.

> the performance of normal conducting technology for linacs (X-band), aiming at extending their operating
capabilities up to the kHz regime with the focus on efficiency and energy consumption, boosting the
diffusion of extremely compact linacs and related X-ray facilities.

> the high-power high repetition rate laser technology to support the above-mentioned applications.




PACRI areas of interest

PACRI key areas and specific goals:
1. Compact & efficient plasma accelerators (M. Ferrario - INFN)

2. Compact & efficient X-band technology for accelerators (G. D’Auria - Elettra)

3. Efficient high repetition rate Laser drivers (L. Gizzi - CNR)

$

Project duration: 4 Years (2025-2028)
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PACRI Collaboration:

Partner
Elettra - Sincrotrone Trieste SCpA (Coordinator)
European Organization for Nuclear Research
Istituto Nazionale Fisica Nucleare
University of Liverpool
Thales-MIS
Scandinova Systems AB
VDL ETG Technology & Development BV
COMEB
United Kingdom Research and Innovation
Consiglio Nazionale delle Ricerche
Extreme Light Infrastructure ERIC
Centre National de la Recherche Scientifique CNRS
Thales LAS France SAS
Amplitude
Centro de LASERES Pulsados

Ferdinand-Braun-Institut gGmbH, Leibniz-Institut fiir Hoechstfrequenztechnik

Associacao do instituto superior Tecnico para a Investigacao e Desenvolvimento

Universita degli Studi di Roma La Sapienza
Heinrich-Heine-Universitaet Duesseldorf

Deutsches Elektronen-Synchrotron DESY

The Chancellor, Masters and Scholars of the Univ. of Oxford
Ludwig-Maximilians-Universitaet Muenchen

GSI Helmholtz Centre for Heavy lon Research

Universita degli Studi di Roma Tor Vergata

SourcelLAB

Paul Scherrer Institut (Associated partner)

Acronym
ST
CERN
INFN
ULIV
Th-MIS
SCND
VDL
COMEB
UKRI
CNR
ELI-ERIC
CNRS
Th-LAS
Amplitude
CLPU

FBH

IST

USAP
uDUS
DESY
UOX
LMU
GSI
UTOR
SourcelLAB
PSI




WPs and Tasks_Coordination, Dissemination & Exploitation

WP1: Coordination and project management

e Task 1.1: General governance and technical management
* Task 1.2: Administrative management
e Task 1.3: Data management

e Task 1.4: Communication

e Task 1.5: Gender & jung researchers

WP2: Scientific and industrial exploitation

* Task 2.1: Technology transfer strategy & networking
* Task 2.2: Dissemination

* Task 2.3: Industrial exploitation




. WPs and Tasks_Plasma
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WP3: Plasma accelerator theory and simulations:

To develop, in the EUPRAXIA context, software tools to perform long-time
scale (ps-ms) simulations to model the temporal evolution of discharge-
based plasma sources in 3D geometries.

WP4: High repetition rate plasma structures:
The goal of this WP is to design and test high repetition rate plasma
components for the EUPRAXIA project.

WP5: Plasma Accelerator diagnostics and instrumentation:

To develop and test advanced diagnostics and instrumentation systems able
to characterize high-repetition-rate EUPRAXIA beams for both FEL and high-
energy applications.




WPs and Tasks_RF |

WP6: High efficiency RF generator (Thales-MIS)

With the specific goal of designing a high-efficiency, high-repetition-rate X-band klystron, making

a prototype and testing it at full power.

Klystron main operating parameters (tentative)

RF peak power: 25 MW

Pulse length: from 2.5 usto 3.5 us

RF efficiency: > 50%

Pulse rep. rate: 400 Hz (With the possibility of extending it up to 1 kHz by revising the
peak power and pulse duration)

WP6 consists of two tasks:
* Task 6.1: High efficiency X-band klystron design

e Task 6.2: Klystron prototype production




WPs and tasks_RF Il

WP7: High repetition rate modulator (Scandinova)

With the specific goal of designing and building a high repetition rate Solid State Modulator (SSM)
capable of driving the X-band klystron prototype developed by Thales MIS.

Modulator main operating parameters (tentative)

Pulse peak power: >50 MW
H.V. pulse length: from 2.5 usto 3.5 us
Pulse rep. rate: 400 Hz (up to 1 kHz)

WP7 consists of two tasks:
e Task 7.1: Modulator design

e Task 7.2: Prototype production
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WPs and tasks_REF Ili

WPS8: RF pulse compressor (BOC) (INFN)

With the specific goal of designing (INFN) and building (VDL) an innovative high repetition rate
RF pulse compressor (BOC), clumped (not brazed), with a power multiplication factor > 3, when
operated on the modulator and klystron described before and developed by Scandinova and

Thales.

WP8 consists of three tasks:
* Task 8.1:BOC design
* Task 8.2: BOC prototype construction

* Task 8.3: BOC low power RF characterization.
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WPs and tasks_RF IV

WP9: High power RF tests and validation (CERN)

With the specific goal of testing and validating, at CERN, in operational environment, the RF power

plant consisting of the X-band klystron (Thales), a SSM (Scandinova) and a BOC (INFN).

WP9 consists of two tasks:
e Task 9.1: Set up of the RF testing area

* Task 9.2: RF systems power tests

“In addition, where possible, training of technical staff in the use of the new systems will
be organised during the installation and power tests of prototypes”.
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WPs and Task_Laser

WP10

WP11

WP12

WP13

WP14

Prototype of) High power amplifier
(Ti:Sa high rep rate, multi-J scale amplifier) (20-100 Hz)

Prototype of) efficient, High rep-rate, high intensity diode
pump source

Prototype of) High-rep rate front-end
(OPCPA 100-TW system demonstration)

High daverage power compressor
(Thermal management of gratings, damage threshold)

Laser System Architecture, transport and engineering
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Thanks for your attention

and support!
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