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Design details for simulations study

z = -6419 cm

*The dimensions change based on the specific calorimeter design. 2

e- gun with radii 1 cm 
shooting directly at 
CAL center.



Method 1 
(no W0)

Method 2
(W0 )

Centroid Position Resolution



Centroid Position Resolution



Centroid Position Resolution

● 2 GeV  resolution > 1 mm & doesn’t have a dip in 
its value for any value of W0 .

● resolution < 1 mm for E >= 4 GeV , and
● Presence of dip in resolution for W0 = 3.5 - 4.5, shift 

with increasing energy, looks like W0(E) or,
● Does this method work in lower energies ?



Centroid Position Resolution

ZEUS resolution extracted for lower energies
𝜎 = 0.0045 + 0.23xE(GeV)-½

1. 2 GeV = 0.1671 cm
2. 4 GeV = 0.1191 cm
● ePIC has better resolution than ZEUS only in 

higher energies.
● Method 2 provides better resolution for all 

energies.



Centroid Position Resolution

Same conclusion from x measurement.



Centroid Position Resolution

Same conclusion from x measurement.



Summary
1. Using w0 (value close to 4) will reduce the position resolution significantly.
2. ePIC resolution using method 2 shows promising result in high energies but more study is 

needed for lower energies.



Last Presentation



http://www-library.desy.de/cgi-bin/showprep.pl?desy-thesis98-004BPC was used for PSCAL

Impact angle of e- = 88o - 90o



BPC Specification



Shower profile estimation along transverse side



Position Measurement - Method 1 



Position Measurement - Method 2 - Solution to the Bias problem from Method 1



Position Measurement - Method 2- Choice of W0



Position Resolution from MC and TestBeams of ZEUS PS CAL



Current Design of PSCAL ( DD4hep implementation ref : https://github.com/eic/epic/tree/aranya)

2 CALs (up & dw) with 20 layers
Alternating layers with Fiber parallel to X or Y.

Length

Layer
● 3 modules, 
● Layer Coating with plastic = 0.25 cm

(For SiPM holders )
● Width = 1.4 cm
● Height = 3*(6.06) + 0.25*2 = 18.68 cm
● Length = 3*(6.06) = 18.18 cm

Design : Nick, Alex, Stephen, Aranya 



Module
● 14x2 SiPM blocks (0.4 cm)
● Each SiPM center to center is separated by 0.03 cm
● Module coating with tungsten = 0.02cm (construction)
● Width =  2*(0.4 + 0.03) + 0.02*2 = 0.9 cm
● Height = 3*(0.4 + 0.03) + 0.02*2 = 6.06 cm
● Length = length of layer

Current Design of PSCAL

SiPM Block
● 4x4 ScFi
● ScFi Radii = 0.025cm
● ScFi CtoCenter Sepearation = 0.05 cm
● Length of fiber  = length of layer



Impact Angle for PS luminosity detector

6.7688 cm

25.4468 cm

-6000 cm

3.7o

0.97o



Energy Resolution with Current Design of PSCAL

9.8% / √E compared to 17/ √E ZEUS PSCAL 



1. ePIC PSCAL is more segmented in transverse area (nearly twice).
2. ePIC PSCAL has more energy resolving power (nearly twice).

ZEUS PSCAL photon position reconstruction



1. ePIC PSCAL is more segmented in transverse area (nearly twice).
2. ePIC PSCAL has more energy resolving power (nearly twice).

ZEUS PSCAL photon position reconstruction



Next Week Update -
 

Currently Some technical faults in y-pos measurement in new design.
1. Position resolution of latest design (by Linear Fit method and energy weighted 

method)



Old Design Results (3x3 SiPM) - Linear Fit Method



Old Design Results



Old Design Results


