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INTRODUCTION
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ATHENA first steps 
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ATHENA highlights
The key elements shared within our community

 A detector to cover the whole EIC physics program (EIC White Paper, NAS report and 
Yellow Report)
 Helps from the efforts towards larger luminosity at small CM energies announced both for IP6 

and IP8 (Joint EIC Project Management Team & EIC proposal coordination Team meeting, June 3, 2021)

 YR & CDR-inspired in order to use the YR studies as starting point going beyond 
whenever useful/possible
 Starting point is therefore from the whole EIC community and we are willing to 

continue the collaboration with this community 

 A solenoid offering a 3 T field in order to better exploit the EIC potentialities

 IP6 choice because of the advantages offered by the larger experimental hall
 The new solenoid enhances the IP6 space potentialities thanks to its large bore diameter
 More enhancement from the recent confirmation (Joint EIC Project Management Team & EIC 

proposal coordination Team meeting, July 1, 2021) of 0.5 m extra space is available for the central 
detector, forward region

 new detectors components to profit of the status of the art in detector technologies

 A strong international community
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ATHENA challenges

Largely related to the novelty aspects

 No solenoid specifications fixed since the beginning: contribute to its definition 

 Push for a new future-oriented simulation and reconstruction software framework initiated in order 
to attract young developers and be better prepared for the TRD phase

 Different sub-detector technology options considered within the YR: selection needed

 Build-up the coherence of a largely diversified community (different countries/continents and 
scientific background)
 Even the selection of the time for a meeting is not so obvious !
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MORE ABOUT US
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ATHENA community
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Total: 95
Institutions 

by Institutions 

Province of China



ATHENA, forming a COMMUNITY
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a dense calendar of collaboration meetings 

1. Collaboration meetings
 Bi-weekly meetings:   11.00 am (EDT) – 2.00 pm (EDT)

mainly for US and Europe colleagues
13 meetings so far

 Monthly meetings:   8.00 pm (EDT) – 11.00 pm (EDT)
mainly for US and ASIA colleagues
4 meetings so far

2. OPERATIVE MEETINGS: 
WG  & Proposal committee meetings



ATHENA, forming a COMMUNITY, more
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Facilitating COMMUNICATION

1. The ATHENA web-site:
https://athena-eic.org/

2. The ATHENA wiki page
https://wiki.bnl.gov/athena/index.php/Main_Page



ATHENA, structuring the community
Initial structure, to start working at full 
speed since the very beginning

 A proto-IB (Institutional Board:
 Governing board for the validation of all the 

major decisions

 A Coordination Committee for everyday 
coordination in the initial phase
 ATHENA kick-off meeting organizers :

S. Dalla TorreEICUG Annual Meeting, 2-6 August 2021 10

A consolidated structure for the long-
term life of the collaboration

 Writing the ATHENA CHARTER, now approved  
CHARTER Committee

 elections of IB chair and deputy, SP and deputy, 
process started, completed in September

Operative Bodies (approved by IB) that will remain active to 
ensure continuity to the on-going activities
 The Working Groups (WG)
 The Proposal Committee



ATHENA at work: the WGs 
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PHYSICS VALIDATION WGs

 Inclusive Working Group
CONVENERS: Barak Schmookler, 
Qinghua Xu, Paul Newman

 Semi-Inclusive Working Group
CONVENERS: Marco Radici, Anselm 
Vossen

 Jets/HF/EW-BSM Working Group
CONVENERS: Ernst Sichtermann, Stephen 
Sekula, Brian Page, Miguel Arratia

 Exclusive/Tagging Working Group
CONVENERS: Salvatore Fazio, 
Spencer Klein, Daria Sokhan

SUB-DETECTOR WGs

 Tracking Working Group
CONVENERS: Laura Gonella, 
Domenico Elia, Francesco Bossu, Matt 
Posik

 PID Working Group
CONVENERS: Tom Hemmick, Roberto 
Preghenella, Franck Guerts

 Calorimetry Working Group
CONVENERS: Oleg Tsai, Paul Reimer, 
Vladimir Berdnikov

 Far Forward Working Group
CONVENERS: Alexander Jentsch, John 
Arrington

 Far-Backward Working Group
CONVENERS: Krzyzstof Piotrzkowski, 
Jaroslaw Adam 

 Polarimetry Working Group
CONVENERS: Ciprian Gal, Oleg Eyser

 DAQ Working Group
CONVENERS: Alexandre Camsonne, 
Jeffery Landgraf

Software & Computing Working Group
CONVENERS: Sylvester Joosten, Dmitry 
Romanov, Whitney Armstrong, Andrea 
Bressan, Wouter Deconinck

WGs and Conveners 



ATHENA at work: the PROPOSAL COMMITTEE
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Why a new 3T solenoid

S. Dalla TorreEICUG Annual Meeting, 2-6 August 2021 14

 A solenoid offering a 3 T field in order to better exploit the EIC potentialities

 The new solenoid enhances the IP6 space potentialities thanks to its large bore diameter: 1.6 m
 More space for the most challenging detector region: the barrel of the central detector

 Operation at lower field for specific measurements can be planned
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The ATHENA solenoid
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For TPC

Enough Bdl at small angles

Initial specifications 

radius 



New 3T solenoid, present status
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- Magnet design,  intense current activity about:
- Magnetism: issue of the forces pushing the coils towards 
the iron in the frd and bkd Hcals

- Cryogenics

- Conductor design and selection of the conductor stabilizer (Al/Cu)

 Present assessment of the magnet configurations

- No TPC in ATHENA (see next slides)
- No substantial degradation (both configurations) 
from tracking studies 
- No substantial degradation for high p particle PID (hadrons)
- PID degradation at small p (e-π separation issue)

V. Calvelli, 21 July 2021



ATHENA simulation software
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A non-easy choice: it affects the activity of all the WGs !

 We have selected an integrated simulation tool within the DD4hep frame
 The whole set of software packages adopted includes DD4hep, Gaudi, ACTS

 They are supported by large international collaborative 
efforts across experiment and lab boundaries

 They have been validated for (HL-)LHC

 Using world-class software, there is resource saving in term of time and effort
 The entire software stack scales to modern heterogeneous computing architectures in use at HTC and Grid

sites (current and projected) without large dedicated additional efforts
 The modular architecture allows easy swapping in and out of new reconstruction algorithms (in isolation from 

the rest of the reconstruction)
 demonstrated by the various calorimetry clustering studies already completed

 Already a step towards up-to-date software for EIC
 Not a minor consideration: 

A wide enthusiastic team pushing towards this option !

one of the fields where ATHENA points towards up-to-date solutions



ATHENA simulation software, status 
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Correspondingly, event reconstruction 
progress well advanced



The two configurations of ATHENA tracking
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all Si



ATHENA tracking
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hybrid

The two configurations of ATHENA tracking



ATHENA calorimetry
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eECAL

central detector, backward
• ECAL: hybrid, PWO insert and Glass outer ring, EEEMCAL effort
• HCAL: Fe/SC, ongoing detector optimization 

central detector, forward
• ECAL: W-powder/SciFi
• HCAL: Fe/SC, ongoing detector optimization (including total depth, 

layer thickness and granularity)

central detector, barrel   next slide

Production & cost issue

sPHENIX Wpowder/SciFi Cal
Sensor: Si PMs



ATHENA calorimetry

S. Dalla TorreEICUG Annual Meeting, 2-6 August 2021 22

The puzzle of calorimetry in the barrel: a proposal within ATHENA

Barrel ECal approach:

Hybrid imaging calorimeter

This option is not in YR

 HCAL in barrel for 
recognition only 

Layout optimization in progress

Imaging layers (5-8) 
preceded by a time-layer

W-powder/SciFi



ATHENA PID 
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The YR PID baseline is still the ATHENA baseline 
 Backward: mRICH

 Barrel: DIRC
 Important to underline:

no longer support from a TPC

 dRICH



ATHENA PID 
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What else is presently considered within the ATHENA effort
 TOF with LGAD sensors

 An option to make barrel PID more robust, in particular at low momenta:
the gridpix miniTPC

S. Park,
Athena PID meeting, 
14 June 2021

GRIDPIX, 
a well-established 
technology • Project in initial stage

• Issues related to best possible use 
of the space available in the barrel

• Tracking contributions of the 
miniTPC to be quantified



ATHENA PID 
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The photon sensors
 From YR

 MCP-MPTs, commercially available 
 B-field issues, costs

 LAPPDs
 Still requiring full validation/characterization for 
Single photon detection
 B-field issues
 Also TOF information provided

 Si PMs

R. Preghenella
Athena PID meeting, 
5 July 2021

Preliminary  !
Much more coming from data 
analysis and test beam in Fall 



ATHENA far forward detectors 
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ATHENA far backward detectors 
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• We aim to measure the EIC luminosity
with a precision better than 1%
using the electron-ion bremsstrahlung

• Dedicated detectors will measure “zerodegree”
photons, and the design effort started from 
the challenging design of the photon exit window;
need to minimize the direct SR flux

• A fraction of the scattered electrons in bremsstrahlung
will be measured too, and the electron detectors will
also be used to tag low-Q2 Events (photoproduction)
in ATHENA



Polarimetry ( joint with EICUG WG)
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The Compton polarimeter in IR6

150 200



DAQ for ATHENA
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Clock Distribution

(Front End Boards
on/near detector) Front End Processors

(Electronics in DAQ room)

DAQ Network /
Computing 

(COTS)

Tape
(SDCC)

Front End Boards
(on/near detector)

Front End Boards
(on/near detector)

(etc…)

Detector

Detector

Detector

The DAQ system is a triggerless streaming system following the outline described in the Yellow Report

We are currently evaluating the specific needs of the proposed Athena Detectors to determine what the 
specific readouts imply for streaming mode, data volume, interface specifications, and processing 
requirements in order to determine the scale, cost, and optimal design of the system.



SUMMARY
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ATHENA is international collaboration, currently including 95 institutions

 The guide-line: the best possible to perform the whole EIC physics program
 A new 3 T magnet with large bore diameter
 State of the art detectors
 Modern software

 The community
 making it coherent  (frequent meetings, web-documentation)
 structuring it for a fully transparent management
 preserving the collaborative and synergistic attitude within the global EIC community

 The detector
 Important progress towards the new magnet
 Software packages supported by large international collaborative efforts across experiment and lab boundaries
 Starting from the YR with optimizations and novel elements

 Full Si or hybrid tracking
 A novel approach considered for Calorimetry in the barrel
 Grid-pix miniTPC proposed for PID & tracking
 Important steps forward to establish SiPMs as sensors for Cherenkov imaging techniques

 Large integration of activities within the whole EIC community
 Si consortium 
 Calorimeters (EEEMCAL effort)
 Far-fwd/far-bwd detectors
 Polarimetry 



SPARE SLIDES
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ATHENA reconstruction, status 
backup slide 
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The ATHENA solenoid
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(Frd RICH)



ATHENA calorimetry
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Global overview

P. Reimer, 
ATHENA WG convener meeting
4 June 2021

eECAL

Fo
r u

p-
to

-d
at

e 
ap

pr
oa

ch
 

in
 th

e 
ba

rr
el

: n
ex

t s
lid

e

Production & cost issue

sPHENIX Wpowder/SciFi Cal
Sensor: Si PMs



ATHENA calorimetry
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The puzzle of calorimetry in the barrel: a proposal within ATHENA

Heavier barrel Ecal
 Engineering issue

Barrel ECal approach:
Hybrid imaging calorimeter

This option is not in YR

Timing layer 

AstroPix layer



ATHENA MOVING FORWARD
ATHENA 
structure

Next steps:
 Election procedure started (IB chair and deputy, SP and deputy);
 will be completed  at the beginning of September
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Bodies already 
formed and 
at work
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