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Yellow Report Timeframe and Status

This is NOT the (official) Interactive Detector Matrix 



The Interactive Detector Matrix

https://physdiv.jlab.org/DetectorMatrix/

➢ Collects physics requirements “real time”, lists all 

technologies for a given region, and links to studies 

that established the numbers

➢ Supersedes the EIC Detector Handbook

➢ Is the official EIC set of physics requirements and technology parameters

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



Suggested Scheme of the activity 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

• for discussion
• purpose: general agreement before defining procedure details
• the arrows indicate INFORMATION FLOW

From Pavia Workshop (2nd YR Workshop)
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PWG Detector Requirements
More in the next sessions

η

Resolution Allowed minimum-pT Si-Vertex Resolution σE/E PID min E p-Range Separati Resolution σE/E Energy

-6.9 to -5.8 low-Q2 tagger
σθ/θ < 1.5%; 10-6 

< Q2 < 10-2 GeV2

-5.0 to -4.5 300 MeV pions

-4.5 to -4.0 300 MeV pions 2%/√E(+1-3%) 50 MeV

-4.0 to -3.5 <100MeV pions, 135MeV kaons 50 MeV ~50%/√E + 6% 

-3.5 to -3.0 <100MeV pions, 135MeV kaons 50 MeV

-3.0 to -2.5 <100MeV pions, 135MeV kaons
σ_xy ~ 30/pT μm 

+ 40 μm
50 MeV

-2.5 to -2.0 σp/p 0.1%⊕0.5% <100MeV pions, 135MeV kaons 2%/√E(+1-3%) 50 MeV

-2.0 to -1.5 <100MeV pions, 135MeV kaons 7%/√E(+1-3%) 50 MeV

-1.5 to -1.0 <100MeV pions, 135MeV kaons 7%/√E(+1-3%) 50 MeV

-1.0 to -0.5 <100MeV pions, 135MeV kaons 50 MeV
~85%/√E+7%

-0.5 to 0.0 <100MeV pions, 135MeV kaons 50 MeV ~85%/√E+7%

0.0 to 0.5 <100MeV pions, 135MeV kaons 50 MeV ~85%/√E+7%

0.5 to 1.0 <100MeV pions, 135MeV kaons 50 MeV ≤ 15 GeV/c ~85%/√E+7%

1.0 to 1.5 <100MeV pions, 135MeV kaons 50 MeV ≤ 30 GeV/c

1.5 to 2.0 <100MeV pions, 135MeV kaons 50 MeV

2.0 to 2.5 <100MeV pions, 135MeV kaons 50 MeV

2.5 to 3.0 <100MeV pions, 135MeV kaons
σ_xy ~ 30/pT μm 

+ 40 μm
50 MeV ≤ 30 GeV/c

3.0 to 3.5 <100MeV pions, 135MeV kaons
σ_xy ~ 30/pT μm 

+ 60 μm
50 MeV ≤ 45 GeV/c

3.5 to 4.0 <100MeV pions, 135MeV kaons 50 MeV

4.0 to 4.5 300 MeV pions 50 MeV

4.5 to 5.0
Neutron 

Detection
300 MeV pions

4.5%/√E  for 

photon energy 

> 20 GeV

<= 3 cm 

granulari

ty

50 MeV

> 6.2
Proton 

Spectrometer

σintrinsic(|t|)/|t| < 

1%; Acceptance: 

0.2 < pt < 1.2 

GeV/c

↑ e
Auxiliary 

Detectors

Instrumentation 

to separate 

charged 

particles from 

photons

Muons

muons 

useful for 

bkg, 

improve 

resolutionσxyz ~ 20 μm, 

d0(z) ~d0(rΦ) ~ 

20/pTGeV μm + 

5 μm

Barrel
σp/p 

~0.05%×p+0.5%

≤ 10 GeV/c

π 

suppres

sion up 

to 1:1E-

4 

≤ 7 GeV/c

≥ 3 σ
~500 

MeV

(10-

12)%/√E(+1-

3%)

3σ e/π 35%/√E

35%/√E (goal), 

<50%/√E 

(acceptable)*, 

3mrad/√E 

(goal)

~5% or less 

X 

σp/p 0.05%⊕0.5%

~45%/√E+6%

σ_xy ~ 30/pT μm 

+ 20 μm

Nomenclature
Tracking Electrons and Photons π/K/p HCAL

Forward 

Detectors

σp/p 

~0.05%×p+1.0%

σ_xy ~ 30/pT μm 

+ 20 μm

σp/p ~ 

0.1%×p+2.0%

≤ 50 GeV/c

↓ p/A

σp/p ~ 

0.1%⊕0.5%

Auxiliary 

Detectors
Instrumentation 

to separate 

charged 

particles from 

photons

Central 

Detector

Backward 

Detector



DWG initial analysis of PWG detector requirements
This is NOT the (official) Interactive Detector Matrix 

η

Resolution Allowed minimum-pT Si-Vertex Resolution σE/E PID min E p-Range Separati Resolution σE/E Energy

-6.9 to -5.8 low-Q2 tagger
σθ/θ < 1.5%; 10-6 

< Q2 < 10-2 GeV2

-5.0 to -4.5

-4.5 to -4.0

-4.0 to -3.5

-3.5 to -3.0

-3.0 to -2.5

-2.5 to -2.0 σp/p 0.1%⊕0.5%

-2.0 to -1.5

-1.5 to -1.0

-1.0 to -0.5

-0.5 to 0.0

0.0 to 0.5

0.5 to 1.0 ≤ 6 GeV/c

1.0 to 1.5 ≤ 50 GeV/c

1.5 to 2.0

2.0 to 2.5

2.5 to 3.0

3.0 to 3.5

3.5 to 4.0

4.0 to 4.5

4.5 to 5.0
Neutron 

Detection

4.5%/√E  for 

photon energy 

> 20 GeV

<= 3 cm 

granulari

ty

> 6.2
Proton 

Spectrometer

σintrinsic(|t|)/|t| < 

1%; Acceptance: 

0.2 < pt < 1.2 

GeV/c

≤ 50 GeV/c

Auxiliary 

Detectors
Instrumentation 

to separate 

charged 

particles from 

photons

Central 

Detector

Backward 

Detector

to be determined

σ_xy ~ 30/pT μm 

+ 20 μm  

reasonable at 

high p (useful 

here ?), too 

optimistic at low 

p

Muons

muons 

useful for 

bkg, 

improve 

resolutionσxyz ~ 20 μm, 

d0(z) ~d0(rΦ) ~ 

20/pTGeV μm + 

5 μm

Barrel
σp/p 

~0.05%×p+0.5%

≤ 6 GeV/c

π 

suppres

sion up 

to 1:1E-

4 

≤ 10 GeV/c

≥ 3 σ
~500 

MeV

Nomenclature
Tracking Electrons and Photons π/K/p HCAL

↓ p/A

35%/√E (goal), 

<50%/√E 

(acceptable)*, 

3mrad/√E 

(goal)

~5% or less 

X 

σp/p 0.05%⊕0.5%

50%/√E+10%

σp/p ~ 

0.1%⊕0.5%

100%/√E+10%

50%/√E +10%

2%/√E+1%

7%/√E+1.5%

(10-

12)%/√E+2%

7%/√E+1.5%

20 MeV

50 MeV

100 MeV
150-200 MeV, depending on B 

field, similar for pi and K

50 MeV

↑ e
Auxiliary 

Detectors

Instrumentation 

to separate 

charged 

particles from 

photons

3σ e/π 

up to 15 

GeV/c
Forward 

Detectors

σp/p 

~0.05%×p+1.0%

σp/p ~ 

0.1%×p+2.0%

σ_xy ~ 30/pT μm 

+ 20 μm  

reasonable at 

high p, too 

optimistic at low 

p
to be determined

not accessible



Questions to the PWG

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

❑ 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?

❑ 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?

❑ 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.

❑ 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?

❑ 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.github.io 



Towards updating the detector matrix

❑ Thursday morning: discussion of the questions to the PWG

❑ Thursday afternoon: detector reference model etc.

❑ Friday morning: timeline towards 4th workshop


