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Test beam simulation
We are building a publicly available code to do simulations of test beams and in general explore dual readout calorimetry 
in a stand-alone environment.  The code is based in dd4hep (https://dd4hep.web.cern.ch/dd4hep), a wrapper for GEANT4.  
This is the official code for future colliders.  Code developed here should be easy to port back and forth to the full detector 
simulation discussed later today by Wonyong Chung.

● First code simulated single crystals.  Was developed by Mekhala Paranjpe and Sarah Eno.  Used in the PbF2 
paper https://www.sciencedirect.com/science/article/abs/pii/S0168900224010350

● Very useful for understanding odd angular dependence of light collection and realize the challenges of prompt light 
collection for Cherenkov light due to its characteristic angle

● Available at : https://github.com/Mekhpar/SingleCrystal_cosmic_ray/tree/main/compact

https://dd4hep.web.cern.ch/dd4hep/
https://www.sciencedirect.com/science/article/abs/pii/S0168900224010350
https://github.com/Mekhpar/SingleCrystal_cosmic_ray/tree/main/compact


Array with HCAL
We have updated this to a flexible code allowing different 
configurations of HCAL + HCAL.

● ECAL currently has 2 crystal segments
● HCAL allows two options: a CMS-HCAL-like sampling 

calorimeter with scintillating and non-scintillating tile 
layers for active media and a IDEA-like fiber HCAL with 
scintillating and non-scintillating fibers in individual 
absorbers (either tube or square with circular hole).  

● General user code at: gitlab
● Beta test version at: 

https://github.com/saraheno/DualTestBeam



Larger team

● U. Maryland - general code development
● Baylor - ECAL optimization studies
● Rutgers - Dual readout correction for joint ECAL/HCAL test beam



Welcome to join
Working on this code can be a good first project for graduate students.  We work in the “standalone simulations of 
ECAL plus HCAL” thread on the CalVision mattermost.  We have weekly meetings, currently Fridays at 3:30 PM 
Eastern.  We have a google sheets where we have a list of projects 
https://docs.google.com/spreadsheets/d/159vRkuQ4VSZwLp4ARx5AZhcYsIpUfLfnX82SNIcR_Bw/edit?usp=sharing



Getting started
Instructions on getting started can be found at: 
https://foswiki.web.cern.ch/Calvision/DualCrystalDD4hep



Code structure
The xml files that contain much of 
the geometry information, code 
for analyzing the data, and scripts 
for running the jobs are in 
“compact”.

The C++ code that actually builds 
the detectors is in “src”



Most geometry in 2 xml files, rest in code



Code structure



Resolution.C
Makes a wide variety of relevant plots (some examples)



Most pressing needs

● Proper interface between crystal and photodetectors (port from single crystal 
code)

● Proper simulation of electronics (port from stand alone code by Ledoskoy et 
al)

● Proper Dual correction implementation for joint calorimeter



Conclusions

● We have a nice sandbox for playing with dual readout calorimetry
● However it still needs development to be ready to be an accurate simulation 

to help us understand and optimize our array test beam, both with and without 
a backin HCAL

● dd4hep does have a pretty high entry barrier, but coming to our meetings and 
working with our team can help overcome this.


