Yellow Report — Detector/Physics Working Groups i )

DWG

DWG Conveners: Ken Barish (UC Riverside), Tanja Horn (CUA),

Peter Jones (U. Birmingham), Silvia Dalla Torre (Trieste/INFN)

PWG Conveners: Adrian Dumitru (Baruch), Olga Evdokimov (UIC),

Andreas Metz (Temple), Carlos Munoz-Camacho (Orsay)

Tracking (+vertexing), Conveners: Kondo Gnanvo (UVA), Leo Greiner (LBNL), Annalisa Mastroserio (INFN), Domenico Elia (INFN)
Particle ID, Conveners: Tom Hemmick (SBU), Patrizia Rossi (JLab)

Calorimetry (EM and Hadronic), Conveners: Viadimir Berdnikov (CUA), Eugene Chudakov (JLab)
Far-Forward Detectors, Conveners: Alexander Jentsch (BNL), Michael Murray (Kansas)
DAQ/Electronics, Conveners: Andrea Celentano (INFN), Damien Neyret (CEA Saclay)
Polarimetry/Ancillary Detectors

= Conveners: Elke Aschenauer, Dave Gaskell

Central Detector/Integration & Magnet, Conveners: Willliam Brooks, Alexander Kiselev (BNL)
Forward Detector/IR Integration, Convener: Yulia Furletova (JLab)

Infrastructure and Installation, Convener: TBA

Detector Complementarity, Conveners: Elke Aschenauer (BNL), Paul Newman (Birmingham)

Inclusive Reactions: to join this group and its mailing list, contact R. Fatemi

» Conveners: Renee Fatemi (Kentucky), Nobuo Sato (JLab), Barak Schmookler (Stony Brook)

Semi-inclusive Reactions: to join this group and its mailing list, contact R. Seid|

» Conveners: Ralf Seidl (RIKEN), Justin Stevens (W&M), Alexey Vladimirov (Regensburg), Anselm Vossen (Duke), Bowen Xiao (CCNU, China)
Jets, Heavy Quarks: to join this group and its mailing list, contact L. Mendez

» Conveners: Leticia Mendez (ORNL), Brian Page (BNL), Frank Petriello (ANL & Northwestern U.), Ernst Sichtermann (LBL), Ivan Vitev (LANL)
Exclusive Reactions: to join this group and its mailing list, contact S. Fazio

= Conveners: Raphaél Dupré (Orsay), Salvatore Fazio (BNL), Tuomas Lappi (Jyvaskyla), Barbara Pasquini (Pavia), Daria Sokhan (Glasgow)
Diffractive Reactions & Tagging: to join this group and its mailing list, contact W. Cosyn

= Conveners: Wim Cosyn (Florida), Or Hen (MIT), Doug Higinbotham (JLab), Spencer Klein (LBNL), Anna Stasto (PSU) 1



Yellow Report Timeframe and Status

January 2020 Software tutorials are given, all activities are underway

March 19-21 First workshop at Temple University — Philadelphia
Goal: present progress for various groups and sub-groups, with much discussion and work
time, initiate detector complementarity study based on detector technologies

May 22-24 Second workshop at U of Pavia — Pavia, ltaly
Goal: present initial physics measurements and detector requirements following five chosen
processes/tools (inclusive measurements, semi-inclusive measurements, jets and heavy
quarks, exclusive measurements, diffractive measurements & tagging)., present detector
concepts and implications for physics measurements. Complete detector requirements table
including segmentation needs.

August 3-7 Status reports at EICUGM @ FIU — Miami, FL

September 17-19

\.

Goal: Conveners/sub-conveners inform community about status and progress. Conveners
identify possible issues (if any) in meeting with EICUG Steering Committee.

Third workshop at CUA — Washington, DC

Goal: present mature studies of detector requirements from physics processes, balance
detector concepts versus impact on physics measurements. Discuss possible systematics
reduction among complementary detector choices. Complete final “to-do” list for YR(s).

g

,

November 19-21

Fourth workshop at UCB/LBL — Berkeley, CA or Final Meeting (assembly of Yellow Repori(s))
Goal: distribute draft YR sections before meeting

January 2021

(optional) Final Meeting



The Interactive Detector Matrix
https://physdiv.jlab.org/DetectorMatrix/

>

that established the numbers

Supersedes the EIC Detector Handbook

Collects physics requirements “real time”, lists all
technologies for a given region, and links to studies = =
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Is the official EIC set of physics requirements and technology parameters

View Matrix View Model View Help Login to Edit
Tracking Electrons /Kip HCAL
n Nemenclature - - Muons
Resolution Allowed X/Xg Si-Vertex Resolution og/E PID p-Range (GeVic) Separation Resolution op/E
-69to-5.8 low-Q2 tagger 06/8 =1.5%;10-6 < Q2 < 10-2 GeV2
- iy Amulljry
-45t0-40 ctors Instrumentation to separate charged particles
-40t0-35 from photons
2% HE
35030 op/p~01%a05%
oplp ~ 01%a@
-30to-25
-25t0-2.0 Backward Detector Oplp 01%®0.5% TBD 2%/NE =7 GeVfc ~50%/E
-20to-15 I%NE
Tplp 0.05%®0.5% - T suppression up to
-15t0-10 I%ME 4
110
-10to-05
-05t000 - - -
o Central Detector Barrel gp;‘p ~0.05%xp+0.5% ~5% or less X Txeyz =20 um. doi(z) ~d0(rD) ~ 20/pTGEV =5 GeVic z3ag TBD
00t 05 um+5pm
05t010
10tol5
< 8 GeVic
15t020 plp ~0.05%xp+1.0% (10-12)%/E
20t025 TBD 50%/4E
=20 GeVic
25t03.0
Op/p - 0.1%p+2 0%
3035 245 GeVic
351040 Instrumentation to separate charged particles
40ta 45 from photons
Te Neutron Detection
>62 Proton Spectrometer gintrinsicllt])/t] < 1% :Izﬂézgéplance 02<pts

Thanks to: Walt Akers, Elke Aschenauer, Rolf Ent, Thomas Ullrich 3




Suggested Scheme of the activity flow aébm

e for discussion

From Pavia Workshop (2" YR Workshop)

e purpose: general agreement before defining procedure details
* the arrows indicate INFORMATION FLOW

DWG
Analyze technologies and
their performance

PWG
Detector requirements
from physics

DWG
Compare technologies
respect to requirements

PWG
Verify physics reach

> assuming detector
performance from DWG
via MC with data smearing



PWG Detector Requirements

More in the next sessions

Tracking Electrons and Photons n/K/p HCAL
Nomenclature - — - - - - - Muons
Resolution Allowed minimum-pT Si-Vertex Resolution o;/E| PID min E p-Range Separati | Resolution o;/E | Energy
06/6 < 1.5%; 10-6
-6.9t0-5.8 - ’
° low-Q2aqger | . o5 < 102 Gev2
-5.0t0-4.5 [ ]
Auxili .
{1 p/A uxttiary Instrumentation
Detectors [ — ————
to separate
-4.5t0-4.0
charged
particles from_
photons
-4.0t0-3.5 ]
-3.5t0-3.0
op/p ~
-3.0to-2.5 0.1%60.5%
muons
-2.5t0-2.0 op/p 0.1%P0.5% useful for
-2.0to-1.5 bkg,
-1.5t0-1.0 improve
-1.0t0-0.5 resolution
-0.5t0 0.0 Central Barrel ~5% or less
0.0to 0.5 Detector X
0.5t01.0
1.0to 1.5
1.5t02.0
2.0to 2.5
2.5t03.0
3.0to3.5
Instrumentation
35t04.0 0 separate
' ' charged
particles from
photons
4.0t04.5 Te ]
>6.2




DWG initial analysis of PWG detector requirements

This is NOT the (official) Interactive Detector Matrix

Tracking Electrons and Photons n/K/p HCAL
Nomenclature - — - - - - - Muons
Resolution Allowed minimum-pT Si-Vertex Resolution o;/E| PID min E p-Range Separati | Resolution o;/E | Energy
06/6 < 1.5%; 10-6
-6.9t0-5.8 - ’
(o} low-Q2 tagger <Q2<10-2 GeV2
-5.0to-4.5
Auxiliary .
{ p/A Instrumentation
Detectors [~ ————
to separate
-4.5t0-4.0
charged
particles from
photons
-4.0to0-3.5 o_xy ~30/pT um
-3.5t0-3.0 +20 pm
oplp ~ reasonable at
-3.0t0-2.5 0.1%0.5% . .
to be determined high p (useful
here ?), too muons
-2.5t0-2.0 i t 4 " useful for
-2.0t0-1.5 optimistic at low bkg,
-1.5t0-1.0 p improve
-1.0t0-0.5 resolution
0.5t00.0 Central  |Barrel ~5% or less 100%/NE+10%
0.0to 0.5 Detector X
0.5t0 1.0
1.0to 1.5
1.5t02.0 oy 2‘:’)0/ pTum
2.0t0 2.5 : l‘:)nlq t
reasonable a
50%/E +109
2.5t03.0 high p, too & K
optimistic at low
3.0t03.5 P
to be determined
Instrumentation
35t04.0 to separate
charged
particles from_
photons
4.0t04.5 35%/VE (goal),
Ne
<50%NE
(acceptable)*,
4.5t05.0
° 3mradhE
not accessible (goal)

Spectrometer




Questions to the PWG

U Please add references to all studies
o Many fields have not backup info linked, so it is not clear were things come from.

U Have MC been validated, e.g. can they reproduce world data?
o How has the MC been tuned?
o To jets/heavy flavors: what is multiplicity of jets? What is group's definition of a jet?

O What is the impact on physics if requirements are not fully met, e.g. PID not at

10 GeV/c in barrel or the minimum pT cut-off values? What is the tradeoff?
o how much of the physics program is affected?

U Can phase space be compensated?
o do we lose an entire physics program or a part of it? Is the loss acceptable?
o Please, consider the phase space portion which is easier to access or the
possibility to modulate the accessible phase space by varying the MC energy.

O Detection strategy - have boundary conditions and cross-correlations

between detectors been taken into account?
o some requirements may be mutually exclusive - but are they needed when
considering an overall strategy?

L Next steps - how to achieve the optimization of physics and system integration
o Can your analyses be shared with the DWG so that we can use them to evaluate the
output of detector simulations? If so, you can you share them via the GitHub
repository of the EICUG: https://eic.qgithub.io



Towards updating the detector matrix

O Thursday morning: discussion of the questions to the PWG

O Thursday afternoon: detector reference model etc.

A Friday morning: timeline towards 4™ workshop



