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PNRR 2022

• Il PNRR prevede cospicui finanziamenti su varie linee di intervento mirate a potenziare la 
ricerca


• Centri Nazionali 


• Infrastrutture di Ricerca


• Partenariati estesi (in corso)


• Intelligenza Artificiale


• Quantum Technologies


• Medicina di Precisione


• Spazio [ancora in gestazione]


• Un tema a molte facce:


• Una grande opportunità [moltissime risorse]


• Una grande sfida [da spendere in tre anni]


• Un’occasione di crescita per l’Ente e per rinforzare ulteriormente la simbiosi con le Università e la 
cooperazione con gli altri Enti 


• Anche un rischio, di cui esser consapevoli e da mitigare

2



                            Tor Vergata - 10 Maggio 2022                                                          Marco Pallavicini                                                             /28

Le proposte presentate a febbraio

• A cui si aggiunge una significativa partecipazione a CTA a guida INAF
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Centro Nazionale HPC
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Superconduttori il futuro
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Einstein Telescope
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Neutrini Astrofisici
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Focus su astroparticelle [in forte cooperazione con INAF]

• Threefold long term vision in multi-messenger astroparticle physics 


• Gravitational waves

• from VIRGO to Einstein Telescope


• High energy neutrinos

• KM3NeT to science


• High energy photons

• CTA [in cooperation with leading institution INAF]


• Three PNRR projects 2022-2026 [submitted Feb. 28th, 2022]

• Get ready for ET: technology and site characterisation [100 M€]


• Bringing KM3NeT to science: 135 strings in water by 2026 [75 M€]


• A big push to CTA: new small and large mirrors in Chile [INAF 85 M€, INFN 15M€]
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COSMOLOGY, GENERAL RELATIVITY, BLACK HOLE 

AND NEUTRON STARS, UNKNOWN UNKNOWNS

COSMIC RAYS ORIGIN, NEUTRINO AS PROBES 
TO EXTREME ENVIRONMENTS, NEUTRINO PHYSICS

COSMIC RAYS ORIGIN, COSMOLOGY,  
PROBE VACUUM WITH PHOTONS
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Infrastrutture di Ricerca: Einstein Telescope

• Nome progetto (proposta): ETHIC

• Einstein Telescope Host Infrastructure Consortium


• Scopo:

• Potenziare le sedi INFN dove si svolge R&D per E.T.


• Sviluppare tecnologie per E.T.


• Realizzare la progettazione preliminare e parte di quella esecutiva per il sito in Sardegna

• Al 70% il progetto è indipendente dal sito


• Proponente: INFN Budget complessivo richiesto: ~ 100 M€


• Strutture INFN [77% budget]: Bologna, Cagliari, Genova, LNGS, LNS, Napoli, Padova, 
Perugia, Pisa, Roma 1, Roma Tor Vergata, Torino


• Co-proponenti UNIVERSITÀ [21%]: UniBO, UniCA, UniGE, Federico II, Vanvitelli, 
UniPD, UniPG, UniPI, Roma Sapienza, Roma ToV


• Co-proponenti EPR [2%]: INAF, ASI
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Il ruolo del polo di Tor Vergata

• Abbiamo sentito oggi come ricercatori e ricercatrici della Sezione e dell’Ateneo 
abbiano avuto un ruolo cruciale nella nascita e crescita del campo in Italia


• In ETHIC INFN-Rm2 + Uni-Rm2 copriranno vari ruoli:

• “Targeting the development of  innovative technologies for wavefront sensing and control, 

and production and characterisation of  advanced coating materials for third generation 
gravitational wave detectors”


• Thermal noise studies


• New materials


• Aberration control


• Punti cruciali e qualificanti per la futura sensibilità di ET
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The present: Virgo

• VIRGO is one of  the three instruments in the world capable to detect G.W.


• Built by INFN and CNRS. Nikhef  joined EGO in 2021. Relevant contribution from 
Germany and other countries.


• Virgo-Adv+ working since 2017. Plenty of  BH-BH signals, and a few NS-NS 
collisions. One (GW170817) seen with E.M. counterpart 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Einstein Telescope

12



                            Tor Vergata - 10 Maggio 2022                                                          Marco Pallavicini                                                             /28

ET vs VIRGO

• Key enhancements


• Underground detector: 

• less noise from human and seismic activity


• Sardinia is the least seismic place in Europe and very scarcely populated


• Triangular geometry: 6 interferometers 


• Cryogenic mirrors: strong enhancement at low frequency


• Benefit from all the R&D done for VIRGO as well till 2030


• Sensitivity is expected to be ~ 10 times better -> 1000 times more volume 
observed

• Low frequency: measure events for minutes or even hours, great precision 

enhancement in GR parameters 


• Most of  the Universe observed: a new paradigm in cosmology
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ET science in 2 slides
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1000 times more volume


Several events per day -> Observatory 
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ET science in 2 slides

• Un ricchissimo programma scientifico
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ET site in Italy

• Candidate site in Italy:  
SOS Enattos (Sardegna)
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ET: ESFRI

• Proposal 9/9/2020


• Approved June 2021


• 5 countries: Italy, Neederlands, 
Poland, Spain e Belgium


• 41 institutions from 9 countries 


• Hundreds of  scientists 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ETIC: Einstein Telescope Infrastructure Consortium
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KM3NeT

• One collaboration, one technology, 2 detectors


• ARCA: Astroparticle Research with Cosmics in the Abyss


• GeV-PeV 𝜈 sources: a telescope offshore Capo Passero (Sicily) @ depth 3500 m 


• ORCA: Oscillation Research with Cosmics in the Abyss

• Determination of  neutrino mass hierarchy: a detector offshore Toulon (France)  

@ depth 2500 m


• Both under construction

• ORCA: 7 detection units


• ARCA: 6 detection units in water


• Substantial progress in 2020/2021
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Under-water detector concept

• High energy neutrinos are detected  
by means of  Cherenkov light  
emitted by muons or showers


• Up-going events are a clear 
signature up to energies for 
which the Earth is transparent


• Above, you must look down-going tracks


• Detector is made of  Detection Units (DU or “strings”) connecting Detection Modules 
(DOMs), each of  them a transparent sphere hosting PMTs 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The technology
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The detectors
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Strings deployment - 2021
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ARCA fundings

• Existing:

• 70 DUs


• PNRR

• 65 more


• 56% [130 out of  230]  
done by 2027 if   
approved
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CTA

• INAF [Istituto Nazionale di AstroFisica] is leading the effort in Italy

• INFN is co-proponent with a contribution ~ 10% of  that of  INAF


• PNRR project is aimed at strongly enhance Chile site

• INFN task: contribute to the construction of  3 LSTs


• Proposal: ~ 100 M€ in total, ~ 15 M€ to INFN


• Hardware and people 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CTA+ performance
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50 hr sensitivity plot, comparing  
alpha configuration (current) with 

what PNRR will add
LST-1 prototype made at Canaria 
and rendering of the 3 new ones
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Partenariato SPAZIO [N. 15]

• Bando ancora non uscito. Situazione fluida ma in fase di convergenza.
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Nessuna conclusione, siamo solo all’inizio ….

• Roma Tor Vergata avrà un ruolo essenziale nel Partenariato 
spazio, grazie alla tradizione antica e recente

• Ne riparliamo dopo il bando, un’altra tappa da completare.


• Auguri all’INFN e alla Sezione e grazie al Dipartimento e 
all’Università per la collaborazione e il sostegno


• Avremo molto da lavorare, tutti insieme, come sempre!
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