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ILCNR in numeri @

Eil primo

Consiglio Nazionale
delle Ricerche

ente di 5204 111 #4%480,

ricerca per
numero di
ricercatori

ILCNR conta su un patrimonio di risorse
umane di circa 8.500 persone, di cui oltre
5559 impegnati in ricerca e attivita di

Dipartimenti

Scienze Biomediche

Ingegneria - ICT e Tecnologia per UEnergia e  Trasporti

supporto alla ricerca

70%

Ricercatori

Istituti 1
diricerca ~
Sedi e laboratori
sul territorio

Scienze Bio-Agroalimentari

330

ollf &

Famiglie di brevetti

30
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Unita di Ricerca
presso terzi

Basi di ricerca
permanenti ai Poli

50 51
d

Accordi bilaterali
con 37 paesi

Imprese e Spin off

ILCNR si rivolge alla societa attraverso
numerose iniziative aperte al grande
pubblico quali mostre scientifiche
interattive, exhibit presso i principali

science centeritaliani e stranieri,
conferenze ed eventi di divulgazione.
Trale mostre il recenti ‘Aquae. ll futuro

& nell'oceano’ e ‘Artico. Viaggio
interattivo al Polo Nord’ llustrano temi

diricerca strategici per IEnte.

Le 90 edizioni realizzate hanno

registrato oltre

900.000 visitatori

Una particolare attenzione & rivolta
al mondo della scuolaa cui sono
dedicati progetti divulgativi,
laborator e kit didattici, incontri,
corsi di aggiormamento per docenti.
Sututtoil territorio nazionale,
inoltre sono attivi progetti PCTO.

©

Bilancio totale*
1.049.546.767

Trai primati dell Ente,
anche quello del primo
nome a dominio registrato
in Italia: cnuce.cnrit,
registrato a Pisa nel 1987,
Daallora, il CNR gestisce e
mantiene le attivita dei
domini it attraverso
Registro.it, lanagrafe dei o
nomi a dominio italiano

37%

Entrate esterne
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Nel 2023, il CNR celebra 100 anni dalla sua istituzione: era infatti il
1923 quando, presso la sede dellAccademia Nazionale dei Lincel, sotto
la presidenza di Vito Violterra, il Consiglio Nazionale delle Ricerche
nasceva come ‘ente morale’ con il compito di svolgere attivita di
formatzione, promozione e coordinamento della ricerca in tutti i settori
scientifici e tecnologici

Acura di: CNR - Units Comunicazione
Uttima mocifica 20 gennaio 2023
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European Union
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PRA 1A CNR, Area della Ricerca del CNR, Pisa

Funded by the
European Union

Consiglio Nazionale delle Ricerche
C"'l Area della Ricerca di Pisa
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PRA A Facilities and infrastructures L

. laser facility
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free-electron laser facility
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® LLC
Laserlab DK ' Max IV @® VULRC
" [ J
Que/TAl 15" ® European XFEL
DESY/FLASH MUT-IOE
LaserLaB Amsterdam DESY/CFEL-ATTO @
¥ a MBI @ PolFEL
orion | O FELIX HU O ¢ HZDR
IPHT/LPI ELI-Beamlines
Multi-Nano @ ¥, HILASE
PALS
1JCLAB/LASERIX ® GSI/PHELIX e
ISMO | gyq LDV CcALA ® ™ Wigner RCP/Femtolab
oa W'l cuo swissret €D mpq
ELI-ALPS
Lt ® O vszmn
SMARTUGHT @ @ LACUS IEP-TU Graz/NanoEscA Qe
FERMI ¢ ® CETAL
LMJ-PETAL o0 ®  (USBO @ NFFA-Trieste CALT
CELIA ILM/X-2M
LP3 HEPHAESTUS
® i@ ® LENS @) sofia usrsias
~ ) ENEA/ABC
aL ¢ ® CLPU @ 'CFO SPARC_LAB
® CLUR
=] STAR @
IST/IPFN

ULF-FORTH

IPPL ‘ '

Overview of laser and light sources infrastructures
obtained by a recent LASERLAB-ELI-ERIC joint
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European Union
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ICUIL World map of lasers with peak power >100 TW, G.
Mourou Nobel Lecture: Extreme light physics and

application”, Rev. Mod. Phys., 91, 030501 (2019).
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The Intense Laser Irradiation Laboratory (ILIL)

Funded by the
European Union

LASER CAPABILITIES:

« 240 TW, Ti:Sa, up to 5 Hz, 27 fs;

* 1kHz, >20 mJ, Ti:Sa + OPA

100 Hz, >1J, TiSA (procurement in progress)

NEW HAP LASER

DEV. LAB
A member of Laserlab-Europe-AISBL

USER
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dvanced Photon Source
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Funded by the
European Union

PRA,@A MAIN SCIENTIFIC ENGAGEMENTS @ ILIL

High intensity laser-plasma interaction physics and applications

* Laser-plasma acceleration 3 —

. High quality GeV electron beamline design
. VHEE beamline for medical applications

. Advanced laser-target interaction for proton beamline and applications

e Laser-fusion studies

. LPI studies for Inertial Fusion (HiPER+)

. kJ, laser concept development

. Material studies

 Laser development
. 100 Hz beamline

. kHz laser technology development for high efficiency operation

INNOVATION FUND

FOR ACCELERATOR TECHNOLOGIES
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PRA 1A HIGH QUALITY GEV SCALE LWFA

Funded by the
European Union

The REsonant Multi-Pulse lonization Injection (REMPI) scheme

Motivation: Within the PRA/éA project we aim at generating 4.5/5GeV bunches with FEL quality

R. Assmann et al., “EUPRAXIA Conceptual Design Report” The European Physical Journal Special Topics 229, 3675-4284 (2020); https://doi.org/10.1140/epjst/e2020-000127-8

_ E[ESUCE | g SUCE | Q| e

<0.1% <0.1 mm mrad >30 pC >2kA

This is a very challenging working point for a plasma-based accelerator.

* We developed a laser-driven scheme, the Resonance Multi-Pulse lonization - ™ ,
Injection scheme (REMPI [1]) st o M

* The REMPI scheme combines the most advanced concepts conceived to date in %100 Sl
LWFA to deliver high quality electron beam to drive an X-ray FEL. E’ zectfpm)

(=)

[1] Test platform: P. Tomassini et al., “The resonant multi-pulse ionization injection,” Physics Of Plasmas 24, 103120, 2017. “ : :

7300 200 7100 0
z+ct (um)
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PRA,(IA FEL MODELLING of REMPI BEAM

Funded by the
European Union

Laser-plasma TRANSPORT FEL

REMPI SCHEME to undulator emission

Up to 39 m planar undulator line with period A, = 14 mm, with Epe.m, = 4.5 GeV, the resonant wavelength of 1.5 A.
The Self-Amplified Stimulated Emission (SASE) vs. pulse energy, gain length and resonant wavelength

% e-beam | Lg [m] | Ep(zexi) [UI] | Aexic [nm] 1 ~ |, Mean 0.1526
— -
() Q)
z 7% | 1753 928 | 0.152619 -~ Refl. GENESIS 1.3 simulations by
% . . . 33 B .
- 15% | 1781 9.60 | 0.152533 N Federico NGUYEN
= 5% | 1912 11.15 | 0.152546 0.5 | (ENEA, Frascati)
S 125% | 1.756 822 | 0.152574 .
< 10% | 1791 10.78 | 0.152568 - S A (nm)
RMS | 0.065 | 1.6 | 0.000033 | o ' —+—— ' 1
‘ - . . 0.151 0.152 0.153 0.154

Emission stable against plasma
density variations (10%)

P. Tomassini, L. Giannessi, A. Giribono, F. Nguyen, and L. A. Gizzi, “Brilliant X-Ray Free Electron Laser Driven by Resonant Multi-Pulse
lonization Injection Accelerator”, presented at the FEL2022, Triest, Italy, Aug. 2022, paper TUP17.

Now working on the proof of principle implementation and model refining

o ;":?&"&
See WG1 talk today by Paolo Tomassini (ELI-NP) 1)) el] f\l’j%}

nuclear physics
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EGI;I;A)}/GA TOWARDS EuPRAXIA LASER DEVELOPMENT

Funded by the
European Union

* Three main modules: LASER1, LASER2, LASER3
* LASER1: stand-alone for LPI 150 MeV

# To the * LASER2: output stage for LPI 1 GeV, second stage
compressor for LPA 5GeV
/ * LASERS3: high energy stage for LPA 5GeV
Epump: 19.2) (P0)/ 25.7J (P1)

* Two levels of performance: PO and P1

LASER LPl 1GeV

FRONT-END
J-SCALE

Epump: 37.2J (P0)/ 65.2 J (P1)

LPA 5GeV

To the
compressor

Epump: 105J (P0)/ 197 J (P1)

To the
compressor

{@ ilil.ino.it Leonida A. Gizzi | EAAC 2023 | 17-22 September 2023 | Isola d’Elba, Italy 11




AR L ASER: INTERMEDIATE MILESTONE

dvanced “hoton “ource

Funded by the
European Union

* EuPRAXIA

. . . . . . o PW class,
Eupraxia laser development is aimed at delivering more efficient, I A

kW-PW laser driver for plasma acceleration at >100 Hz rate : gyugi kw 2HEIRR N
* diode pumpe

* Full thermal load transport

I-PHOQS

INTEGRATED INFRASTRUCTURE INITIATIVE
IN PHOTONIC AND QUANTUM SCIENCES

EGPRA}X A

Advanced Photon Sources

* EuAPS@CNR-Pisa
* 30 TW peak power
* 100 Hz repetition rate
* =100 W average power
* Diode pumped
Thermal load effects

* CURRENT

* PW class,

* Hz repetition rate,

* =10 W average power

* flashlamp pumped

* No thermal load transport

AY
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PRA,\GA Underpinning EUPRAXIA Laser development

Funded by the
European Union

High repetition rate (100 Hz) will speed up R&D of pending issues for Ti:Sa laser TDR

THERMAL AMPLIFIER DPSSL PUMP DIODE LASERS COMPRESSOR AND
MANAGEMENT OF GEOMETRY SOURCES EFFICIENCY, TRANSPORT: THERMAL

POWER AMPLIFIERS TRANSMISSION TECHNOLOGY BRIGHTNESS AND AND MECHANICAL
VS. REFLECTION LIFETIME STABILITY

Multipass transmission

: ! e Gold -> MD, MLD, MMLD
" &’ .' e % - - reduction of the thermal load

cooling of residual heat
control of thermal effects

. . Tel
Multipass reflection elescope

WATE R/GAS ‘ . . ‘ ’ ® i Deformable | Spftial E

1| mirror A
| filter  |Loagnostcs

g T / I
. g P & ! y , I
Ialo by 4
{5 ;E % i = N § Diod: Major Influences
o L) N
} 5 ol o TR e, . ~
\§\ it 3‘ ok EIN Vol sl dves v
f " - : % 2
! X ]

F"“‘:—M? i J; f : - Removed Amp300 ceilng
o R , N
‘ -60 technology (Amplitude) ' - £ ‘E"““"Wmm . bl
nnrm‘ . H:SMW p
Currently no solution for full

Main challenges: large optics,
system specs (P1): development mechanical stability, beam quality

Prototyping needed Prototyping needed Needs development control, pointing stability

COOLING
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PRA 1A

Cutting edge infrastructure: EUAPS

* X x

* *
* *

Funded by the
European Union

Strong upgrade of existing labs and implementation of user access to unique laser and laser-plasma configurations

PRAIA

dvanced Photon Source

@ CNR-INO %

INFN

INFN-LN

UNITV
@\ CNR-ISM

<

INFN

INFN-LNS

The EuPRAXIA Advanced Photon Sources (EuAPS) project, led by INFN in collaboration with CNR and University of Tor Vergata, foresees the construction of a laser-
driven “betatron” X Ray user facility at the LNF SPARC_LAB laboratory. EUAPS includes also the development of high power (up to 1 PW at LNS) and high repetition rate
(up to 100 Hz at CNR Pisa) drive lasers for EUPRAXIA. EUAPS has received a financial support of 22.3 MEuro from the PNRR plan on “creation of a new Rl among those

listed in NPRI with medium or high priority” and has received the highest score for the action 3.1.1 of the ESFRI area “Physical Sciences and Engineering”.

Finanziato 7% Ministero
dall'Unione europea 2~ dell’Universita

NextGenerationEU &> e della Ricerca PIANO NAZIONALE

DI RIPRESA E RESILIENZA

ll [taliadomani

Strengthens the integration of national effort in the field and paves the way to further initiatives

@) ilil.ino.it
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ra(in  Cutting edge infrastructure: IPHOQS

Funded by the
European Union

A new network of priority national Rl with a broad view on photonics and related fields, including high field photonics

I-PHOQS is a network of leading national research infrastructures (RIs), focused on Photonics and Quantum Sciences and Technologies,

providing a unique integrated, cross-domain and multi-faceted approach to complex scientific and technological questions.

-PHOQS

INTEGRATED INFRASTRUCTURE INITIATIVE
IN PHOTONIC AND QUANTUM SCIENCES

ceceoe

Research Infrastri & Proposing Public Instituti
lers @ o
E‘:: ) €li Extreme Light Infrastructure & @) °°® ..
N AN @ Materials and processes BEYOND the NANO scale & @ ..@0 T Finanziato P “r‘\\‘ Minlstero - =
entre for Ultrafast Science and Biomedical cs & (@) * * ' " ’: <t - . "y~ o [ ]
[ et Ut e ndanesic o & @) @ S c2!I'Unione europea (;‘% dell'Universita " . Itahadomanl
o NextGenerationEU )r/«‘ie e della Ricerca o PIANO NAZIONALE

DI RIPRESA E RESILIENZA

Will provide a platform for coordinated user access to the most advanced labs and facilities
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PrAA [FPHOGS|  ILIL LAB UPGRADES IN PROGRESS

d d h t INTEGRATED INFRASTRUCTURE INITIATIVE
vance oton -ource IN PHOTONIC AND QUANTUM SCIENCES Funded bythe
European Union

Planned underground Bunker (100 Hz operation) Operating 240 TW Facility Laser Dev. Lab (kHz)
| ] — - = I
[ ] -—m—? ’ 1 — J . [ 4 \Q \T — ®
| o= SR = | |
Ml E) w—m—@—qﬁ —— \\l 5 l ] J L * . [ I
! i 1 o
"~ SHIELDED j | ®
ey “étli‘.fc'ii TARGETAREA®!  wpLIFIER s conTROL ROOM Ktiz 20 m 800nm/ 1.5 m3 OPA
EU Lab-MED STUDIES B e Up to 240 TW LAS1EORT\FN|TC1):1|:|1END R GNOSHICSIREVIEAE

Offices and ;upport Offices and support

I
I

UPGRADE OF ILIL FACILITY FOR:

1.  Upgrade of existing laser system (240 TW) for enhanced stability and control; ﬂ
2. New laser systems for high repetition rate operation (100 Hz-1J, 1kHz-20 mJ); TELL Ll

3. New Infrastructure development, including underground bunker for user access to
beamlines;

All upgrades funded and in progress — coinipletion expected by imid-2026.

AAAAAAAAAAAAAA

/\’77 edellaRicerca | =9 zsowzome o

o o * x
+ Tuscam Health Ecosystem V I P H 0 OS ’ ) e ] **PNRR:
INTEGRATED INFRASTRUCTURE INITIATIVE ES F RI * % Kk

IN PHOTONIC AND QUANTUM SCIENCES

Finanziato R Ministero l
dall'Unione europea <y dell’Universita Italiadomani

NextGenerationEU

PRAIA

dvanced Photon Source
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PRA 1A ROADMAP for 2nd Site: Institutional Support

* So far a bottom-up approach was followed, building the case on scientific and
technological development;
* Following the success of the PP application and the outcome of significant
funding proposals, higher level support is emerging;
* National (NGE-PNRR) Rl are speeding up the establishment of the national
cooperation;
* CNR headquarters have been engaged with positive feedback;
 Scientific council is being involved;
e Contact established with ESFRI delegate;
* Higher level (ministerial) engagement is in progress;
 Engagement of the National (INFN, Universities ...) partners for synergic
approach;
* Discussion of EUPRAXIA partners and collaborators ongoing.
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European Union

- (PRA A THE END

* oy; THE
» Tuscany Health Ecosystem
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EGPRZ\)XGA

Advanced Photon Source
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o
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