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Call for EIC Expression of Interest 
First step towards Collaborations at EIC: 
https://www.bnl.gov/eic/EOI.php 
•  basics of the “call”: 

ü  anticipated in March, issued on June 2020 
ü  by the EIC Project (BNL, in association with JLab)  
ü  for potential cooperation on the experimental equipment as required for a 

successful science programme at the EIC 
ü  will give the EIC Project guidance on the current interest for participating in the 

EIC experimental programme, including an initial understanding of the full scope 
of the experimental equipment 

ü  interested groups to work together with their country, their geographical region, or 
as a general consortium   
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Call for EIC Expression of Interest 
First step towards Collaborations at EIC: 
https://www.bnl.gov/eic/EOI.php 
•  basics of the “call” (cont’d): 

ü  deadline for submission: November 1, 2020 
ü  EoI is non-binding  
ü  EoI main purpose is to guide expectations and to better understand the potential 

EIC experimental equipment scope 
ü  template questionnaire: 

§  it is understood that maybe not all questions can be answered precisely 
§  has to be 10 pages long, but appendices can be eventually added 

ü  all submitted EoI questionnaires are public (https://indico.bnl.gov/event/8552/) 
§  possibility to submit a private document to be shared with EIC Project only 
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Call for EIC Expression of Interest 
First step towards Collaborations at EIC: 
https://www.bnl.gov/eic/EOI.php 
•  further indications/clarifications from the FAQ:  

ü  Q: Where does this step lie on the path to build collaborations that propose 
detectors? A: The call for detector proposals will come after an evaluation of the 
EOI submissions. The evaluation will guide the call for detector proposals. 

ü  Q: What exactly will this EOI be used for? A: The EOI will inform the EIC 
Project about what detector scope can be built, e.g., if one or two detectors 
would be included, one or two interaction regions, what ancillary equipment to 
assume, etc. It may be used to inform with which countries agreements in any 
kind of form are desired. It may also be useful for further discussions between 
DOE and NSF.  
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Internal path for the INFN EoI 
Strategy and timeline: 
•  initial discussion within EIC_NET in May: 

ü  first meeting of Comitato EIC Italia (CEI) on May 27, 2020 
ü  aim to define main guidelines for the content: 

§  agree to have a single EoI by all the involved INFN groups  
§  define a set of hardware-oriented items for the INFN contribution to EIC 
§  include mentioning of the main physics interests for the INFN community 
§  provide reasonable estimate of manpower and corresponding timelines for availability 

of the effort, taking into account existing committments (JLAB, ALICE and COMPASS) 
§  mention all existing/expected collaborations with non-INFN groups 
§  try to provide a preliminary estimate of the INFN in-kind contribution (both for R&D and 

contruction activities), to be agreed with the INFN management (see next point)   
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Internal path for the INFN EoI 
Strategy and timeline: 
•  initial discussion within EIC_NET in May: 

ü  first meeting of Comitato EIC Italia (CEI) on May 27, 2020 
ü  aim to define main guidelines for the content  

•  frequent exchanges with the management in May/June/July/August: 
ü  monthly meetings EIC_NET EB with D. Bettoni, E. Nappi and R. Nania 
ü  we thank them for many suggestions/feedback and overall guidance!  

•  definition of the content in June/July: 
ü  further meetings of CEI + interested colleagues from TO /TS ALICE groups 

•  final EoI document preparation in September/October 
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Internal path for the INFN EoI 
Preparation of the INFN EoI: 
•  gathered contributions from an “extended” EIC_NET community: 

ü  EoI preparation effort lead by EIC_NET  
ü  INFN groups currently not in EIC_NET welcome to join at any later stage! 
ü  anticipated (potential) interest for EIC by ALICE groups in TO and TS: 

§  TO: possible future involvement for vertexing and physics/simulations (S. Bufanino) 
§  TS: personal participation from 2021 + link to the ALICE group (G. Contin) 
  à Stefania and Giacomo welcome to contribute to the EoI preparation 
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Internal path for the INFN EoI 
Preparation of the INFN EoI: 
•  gathered contributions from an “extended” EIC_NET community     

•  editorial effort organization: 
ü  preliminary preparation of material from 4 sub-groups: 

§  PID: S. Dalla Torre + P. Antonioli, M. Contalbrigo, M. Alekseev 
§  VERTEXING: D. Elia + S. Bufalino, G. Contin 
§  STREAMING R/O: A. Celentano + A. D’Angelo 
§  SOFTWARE AND COMPUTING: A. Bressan + D. Elia, R. Preghenella 

ü  appendices: 
§  INFN: S. Dalla Torre, R. Turrisi 
§  PHYSICS: A. Bressan, A. D’Angelo, R. De Vita, R. Preghenella  
§  THEORY: M. Radici  

ü  final drafting committee: A. Bressan, A. D’Angelo, S. Dalla Torre, D. Elia  
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Content of the INFN EoI 
Overview of the document: 
•  size and ingredients in the “questionnaire”: 

ü  10 pages + 1 table 
ü  involved institutions (INFN Units + univ.) 
ü  4 items for potential equip. cooperation 
ü  expected manpower & timeline 
ü  estimate of in-kind contribution  

•  appendices: 
ü  INFN 
ü  Physics interests 
ü  Theoretical contribution to EIC physics programme 
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Content of the INFN EoI 
Main ingredients: 
•  participating institutions: 

ü  12 INFN Units 
ü  including LNF and LNS 
ü  connected universities 
ü  currently part of EIC_NET 

 

Of course, leaves open (and welcome) any further entries at a later stage. 
Contributions to the following mentioned items for equipment cooperation are not 
specifically linked to groups/units to leave us the largest flexibility in defining how to 
distribute our efforts and/or include additional interests.   
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Content of the INFN EoI 
Main ingredients: 
•  potential equipment cooperation: 

ü  PID in the forward region 
ü  VERTEXING 
ü  STREAMING R/O 
ü  SOFTWARE & COMPUTING 
 

Includes R&D and construction, in a logically connected evolution (next slides) 

•  timeline of the contribution: 
ü  preparatory phase with R&D activities in 2021-2024  
ü  construction phase in 2025- 2029 

Collaboration with non-INFN Institutions 
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Content of the INFN EoI 
PID in the forward region: 
•  needs and current main options: 

ü  hadron and e/π separation in a wide momentum range (a few to ~50 GeV/c)  
ü  need for a gas radiator RICH, with complementary approach for low momenta 
ü  two main options: 

§  dRICH (dual RICH), including two radiators (C-F gas and aerogel) 
§  windowless gaseous RICH (radiator providing athmosphere for MPGD-based sensors), 

to be complemented with a device for low-momentum PID (aerogel or TOF)  

à large involvement of the INFN groups (dedicated R&D activities ongoing) 
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Content of the INFN EoI 
PID in the forward region: 
•  needs and current main options 

•  contribution to construction: 
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Content of the INFN EoI 
PID in the forward region: 
•  needs and current main options 

•  contribution to construction 
•  list of R&D activities: 

ü  development of Monte Carlo and software analysis algorithms  
ü  aerogel studies  
ü  dRICH prototyping 
ü  sensor studies 
ü  pressurized gaseous detectors 
 

For details on the current R&D activities see Pietro’s talk later today  



Domenico Elia Giornata Nazionale EIC_NET / LNF online / 3.11.2020 15 

Content of the INFN EoI 
VERTEXING: 
•  needs and current main options: 

ü  high-precision vertex reconstruction and access to lowest possible transverse 
momenta (down to ~50-100 MeV/c) are key to the EIC science programme 

ü  two main options for central tracking: 
§  hybrid system (silicon vertex + TPC & additional gaseous detectors) 
§  all-silicon tracker 

ü  MAPS technology meets the requirements for the EIC vertex detector: 
§  new-generation MAPS in 65 nm CMOS emerging (eg ALICE ITS3, CERN EP R&D)  
§  ALICE ITS3 specs and development timescale compatible with EIC 

à  relevant synergies between the two projects 
à  potential large impact for the contribution to EIC from the INFN groups  
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Content of the INFN EoI 
VERTEXING: 
•  needs and current main options 
•  contribution to construction: 
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Content of the INFN EoI 
VERTEXING: 
•  needs and current main options 
•  contribution to construction 
•  list of R&D activities: 

ü  detector and physics perfomance studies with MC simulation of the EIC tracker 
ü  techniques and tools for thinning, bending and interconnection of wafer-scale 

MAPS sensors based on 65 nm CMOS process  
ü  pixel-chip sensor test and characterization procedures  
ü  solutions for cooling, mechanical support structure and assembly procedure 

Details on the current R&D within ALICE ITS3 see Pietro’s talk  
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Content of the INFN EoI 
STREAMING R/O: 
•  needs and current main options: 

ü  full CPU software-based triggers replacing standard DAQ 
ü  triggerless approach removes the hardware trigger, performs the full on-line data 

reconstruction and provides precise selections of final states of interest for further 
high-level physics analysis  

ü  what has to be developed/implemented: 
§  a powerful station of CPUs, connected by a fast network link to the front-end 

electronics, receives all data samples, reorganizes the information ordering hits by 
time, includes calibration constants, and applies algorithms to find specific correlations 
between reconstructed hits (software trigger), keeping and storing only filtered events 

à effort already started in the EIC community with INFN among proponents 
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Content of the INFN EoI 
STREAMING R/O: 
•  needs and current main options 
•  contribution to construction:   
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Content of the INFN EoI 
STREAMING R/O: 
•  needs and current main options 
•  contribution to construction 
•  list of R&D activities: 

ü  construction of one or more prototypal systems to test different options, including 
the full-chain systems: front-end, interface boards to the data transport network, 
on-line data analysis and selection software 

ü  definition and measurement of laboratory and test-beam benchmarks and 
identification of the physics observables to be used for the validation  

ü  streaming read-out tests on existing detectors 

More on the current R&D activities in the Pietro’s talk  
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Content of the INFN EoI 
SOFTWARE TOOLS & COMPUTING: 
•  current links and needs: 

ü  early contribution by INFN to Software Working Groups activities   
ü  need for user-centered designed software tools for EIC, prospects for using 

frontier computing technologies (D/M-Learing and Quantum Computing) 

•  areas of potential contributions: 
ü  workflows (eg EIC Software on federated resources) 
ü  MC generators and integration of TMD effects 
ü  detector simulation and reconstruction tools (ongoing, connected to the INFN 

interest in sub-detectors and streaming r/o)  

à expect to benefit of the INFN computing infrastructure and its evolution 
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Content of the INFN EoI 
Main ingredients (cont’d): 
•  level of potential contribution and expected timeline: 

ü  proposed as an overall estimate, i.e. not connected to the different items 
à provides necessary flexibility for best tuning of the effort at a later stage  

IN-KIND CONTRIBUTION & MAN-POWER timeline:   
§  PHASE 1 (2021-2023) 

 current manpower:  ~10 FTE  

§  PHASE 2 (2024) 
 increase:    ~20 FTE 

§  PHASE 3 (2025-2029) 
 regime:    ~45-55 FTE (~100 participants),  ~10 FTE technicians 

R&D (2021-2024): ~ 1 M USD 
Construction (2025-2029): ~ 7-8 M USD 
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Content of the INFN EoI 
Main ingredients (cont’d): 
•  level of potential contribution and expected timeline: 
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Content of the INFN EoI 
Main ingredients (cont’d): 
•  final additional information felt to be helpful: 

ü  Synergies with other experimental programmes  
ü  Experties and previous experience  
ü  Available infrastructure 
ü  CERN support: 
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Conclusions 
•  EIC EoI call: 

ü  guidance for EIC Project on current interest for the experimental programme 
ü  needed to better understand the potential experimental equipment scope  

•  EIC EoI by INFN: 
ü  common effort of the EIC_NET community + other interested groups 
ü  prepared in close connection with the INFN management  
ü  includes contributions on selected items where consolidated expertise exists 
ü  relies on realistic projection/evolution of the manpower 
ü  anticipates potential in-kind contribution in line with “usual” INFN engagement     

•  Looking forward to the next steps! 
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Backup 
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Call for EIC Expression of Interest 
First step towards Collaborations at EIC: 
E. Aschenauer and R. Ent, 2nd EIC YR meeting, Pavia, 20.5.2020: 


