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ELECTRON AND PION RESPONSE BENCHMARKS 
FOR THE EPIC BARREL IMAGING CALORIMETER

 The Electron-Ion Collider (EIC) will collide 
electrons with protons and heavy ions at 
Brookhaven National Laboratory.

 The Electron-Proton/Ion Collider Experiment 
(ePIC) will detect particles created in those 
collisions.

 The Barrel Imaging EM Calorimeter (BIC), being 
designed at Argonne National Laboratory, is a 
sampling calorimeter utilizing two technologies: 
scintillating fibers embedded in lead (Pb/ScFi), 
interleaved with AstroPix silicon sensors.
Required Resolution: σE/E = (10-12)%/√E ⊕ (1-3)%
Required Electron PID: π suppression up to 1:104

 The BabyBCal is a small Pb/ScFi calorimeter: 
prototype, based upon a version of the GlueX Barrel 
Calorimeter with incorporated AstroPix sensors. 

INTRODUCTION
 Benchmark the simulated responses to electrons 

and pions to characterize Energy Resolution and 
Electron PID.

 BIC optimization studies

MOTIVATION

SETUP RESULTS

BIC

 Energy response of e- fulfills the BIC requirements.

 Energy response of π- matches well with FTBF data at 6 and 8 GeV

 Benchmarking with real data enhances our confidence in simulating for BIC

CONCLUSIONS
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BEAM

MTest Beam Line
 Main Injector Beam: 120 GeV Protons
 Secondary Beam: Main Beam on 

Aluminum target
 e/π Beam at 4, 6, 8, and 10 GeV
 μ/π Beam at 10 GeV, inserted lead 

sheet absorbs electrons
 e/π PID: Two FTBF Cherenkov 

detectors
 Trigger: FTBF Beamline Scintillators

BabyBCal Readout Scheme
16 Channels with North/South sides

4x10 SiPM Array → 4x4 Readout Array

Realistic Simulation in
Official ePIC Framework
 FTBF Beamline Scintillators 

included in geometry
 Energy dependent e/π Beam spread 

in p, θ, and φ
 π Quenching in Pb/ScFi material,

Birk’s Constant = 0.126 mm/MeV

Calibration
 Plot MIP peaks by channel in ADC units
 Convert ADC units to Energy by adjusting MIP peaks to simulated 

Energy deposits

Analysis, e/π
 # of Photoelectrons was

converted to Energy
 Energy was attenuated

in the Scintillating Fibers
 Threshold of 1.0 MeV

was applied at each SiPM
 Attenuated Energy was

corrected back
 Containment Cuts applied

to minimize leakage

BabyBCal

AstroPix

Beam Resolution is Subtracted
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