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Overview

● There were 5 meetings since the last FCAL 
workshop;

● 8 talks;
● Discussion overview:

– LumiCal software update;
– LHCal study;
– Update on BeamCal study;
– Beam test data analysis and simulations

● Future plans
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LumiCalClusterer
Required DD4Hep 
geometry import interface 
implementation
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LHCal Study in Simulations
● LHCal has been intensively studied by Maryna and Vlad – students from Kiev group;
● They have successfully graduated with master degree this year;
● The work continues by new students Sasha and Dima under the supervision of Yuriy 

Onishchuk.  

We probably have to start thinking about integration of LHCal with ILD and CLIC
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BeamCal Studies at UCSC
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Beam Parameters Reconstruction in BeamCal
Energy depositions in BeamCal from e+ e- pairs, produced by beamstrahlung 
photons, can be used for fast beam parameter reconstruction and instant 
luminosity measurements.

● Use GuneaPig to simulate the beam with modified parameters:
– Increase beam envelope at origin;
– Move waist of electron and positron beam;
– Change targeting angle of electron and positron beam.

● Study parameters (observables) of 3D energy deposition distribution 
in BeamCal:
– Deposited energy, 
– mean depth of shower, 
– L/R and up/down asymmetries, 
– thrust (relative to barycenter) value.

● find the dependence between BeamCal observables and beam 
parameters.

Previous study assumed linear dependence between BeamCal 
observables and beam parameters and used Moore-Penrose inverse of 
the Taylor matrix to calculate the parameters of the beam.
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e+ and e- beam envelope scan 

BeamCal Studies at UCSC

Up-Down Asymmetry
Beam Parameters Reconstruction in BeamCal

Study in progress, it could affect IP and BeamCal design 
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TB 2014 Data 
● The data collected during the beamtest of 2014 have been analyzed 

and most of the results were presented in the paper draft:
– raw signal processing;
– calibration and signal to noise ratio;
– longitudinal shower development;

● The paper draft was discussed both at S&A and Hardware WG 
meetings. 

● Ongoing study of the shower development in transverse plane:
– position reconstruction;
– the procedure has been developed for Moliere radius calculation;
– both are included in the paper draft, but some tests of the final 

results were needed.
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TB 2014 Shower Position Reconstruction

Shower position in LumiCal sensor radial 
direction, corresponds to  in LC experimentθ

Gaussian fit to the transverse shower profile

● Both supposed to be the beam 
profile in transverse plane

● Study is in progress

X

Y



 12

TB 2014 Projected Average Transverse Shower Profile.
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Resolving the differences in the simulations of TB 
2014 - geometry

Final conclusion was not made and no recent progress reports... 



Beam-test 2016 Simulation
This was presented 
by Yan 
and discussed 
at the last FCAL workshop. 
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Copper Absorber of 1.5 and 3.0 mm Thickness
The run was 100000 e- of 5 GeV through 1.5 mm  of Copper (density: 8.96 g/cm3 )
Number of secondaries per event : 
● Gammas = 1.28;   
● electrons = 0.5193;   
● positrons = 0.02402

The run was 100000 e- of 5 GeV through 3 mm  of Copper (density: 8.96 g/cm3 )
Number of secondaries per event : 
● Gammas = 2.758;   
● electrons = 1.274;   
● positrons = 0.09292

Beam-test 2016 Simulation
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B=10 kGauss

Setup Test

Beam-test 2016 Simulation
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Electron and Photon Beam Position

115.2 mm

B = 1.5 kGauss

● e-γ angle ~ 4/400 = 10 mrad;
● For both beams to be in telescope it 

must be within 6 mrad.
● Need to play with distance and B. 

Beam-test 2016 Simulation
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ILD Plans
Materials presented in ILD Analysis/Software Meeting (September 14)
Report from Software coordinator - Frank Gaede.

Detailed Baseline Design:
ILD_o1_v05, ILD_o3_v05 (SciEcal in DD4hep)
ILD_s1_v01 (small)
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ILD Plans
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CLIC Simulation
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Forward Region in CLIC
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Summary
● LumiCal:

– Cluster reconstruction class (LumiCalClusterer) and stand alone simulation program 
LuCaS have been updated;

– Ongoing work to test it with DD4Hep;
– Finalizing TB 2014 data analysis, namely an estimation of the transverse shower size; 
– Arrive to conclusion in understand the discrepancy between TB 2014 simulation 

results obtained using DD4Hep framework and Geant4 application directly;
– Redo the study of luminosity measurements in simulation with recent models of ILD, 

CLIC detectors and consider the improvement its accuracy for CLIC.
● LHCal:

– Ongoing work on LHCal simulation study using DD4Hep framework.
● BeamCal:

– Recent studies made only by UCSC aimed on the design optimization of BeamCal for 
fast beam parameters measurements and enhancing its contribution in physics 
analysis. 
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Thank you for your attention
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