
LUXE GEANT4 Simulation Output

LUXE Meeting
September 23, 2020 

Oleksandr Borysov 



GEANT4 simulation output
● File(s) with trees (Ttree):

● each thread writes it own tree to the file marked with a suffix *_tN.root, where N = 0, 1… is a 
thread number;

● File with histograms:
● Same name without suffix. Histograms from different threads are merged in the end 

of run and saved to a separate root file. 

GEANT4 simulation output:

There are 4 trees:

Reconstruction:
Energy deposited in sensitive elements of the detectors (hit): 
Hit identified by sensitive element (cell_x, cell_y, layer, detector_id)
Cluster collection of hits of the same detector_id and layer presumably related to the same 
particle 



Reconstruction in experiment

Reconstruction approach:

● Energy deposited in sensitive elements of the detectors (hit): 
● Hit identified by sensitive element (cell_x, cell_y, layer, detector_id) and deposited 

energy (e_dep);

● Cluster collection of hits of the same detector_id and layer presumably 
related to the same particle (but necessarily);

● Combining clusters and to assign them particle tracks or shower in 
calorimeter:
● Clusters needs to be translated to global reference frame.
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Output of hits and tracks

MC weight with 
scaling possibility
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Detector Settings Tree
Settings for the sensitive detectors
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Output of hits and tracks

SELECT * 
FROM Hits INNER JOIN HitTracks 
                   ON (Hits.eventid == HitTracks.eventid) AND (Hits.track_list == HitTracks.trackid)

SQL query would be:

MC weight with 
scaling possibility
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Output 
configuration



  

Spectra

/afs/desy.de/group/flc/luxe/IPstrong_V1.1.00/JETI40/e_laser/16.5GeV/w0_3031nm
/afs/desy.de/group/flc/luxe/IPstrong_V1.1.00/JETI40/e_laser/16.5GeV/w0_8000nm

W0=3.0µm W0=8.0µm



  

HICS spectra for different laser beam spot size
W0=20.0µm



  

Backup



GEANT4 Simulation code
https://stash.desy.de/projects/LXSIM/repos/lxsim/browse

Environment on naf:

Repository:

git clone https://user_name@stash.desy.de/scm/lxsim/lxsim.git

cmake ./
make

./lxbeamsim   luxe_e_gamma.mac    1

./lxbeamsim

Number of parallel threads

Usually starts qt GUI and then command 
/control/execute  vis_ev_e_v1.mac
opens geometry viewer/browser

Runs simulation as configured in 
luxe_e_gamma.mac

. /cvmfs/sft.cern.ch/lcg/releases/LCG_97/Geant4/10.06.p01/x86_64-centos7-gcc8-opt/Geant4-env.sh

. /cvmfs/sft.cern.ch/lcg/releases/LCG_97/Geant4/10.06.p01/x86_64-centos7-gcc8-opt/bin/geant4.sh
# use cmake /cvmfs/sft.cern.ch/lcg/releases/LCG_97/CMake/3.14.3/x86_64-centos7-gcc8-opt/bin/cmake
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Primary beam settings

Fixed momentum beam

XFEL beam with fixed emittance and 
given σx,y and focusing distance.

MC, typically Anthony’s out file 

Arbitrary spectra which will be 
interpolated and used for 
generating particles  

Ignored for MC



  13

Primaries with a given spectra

HICS spectra as tabulated 
function calculated by Anthony

GEANT4, primary and 
 positrons after the 
target

Photon detector performance study w/o MC
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Gaussian beam
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Physics list settings
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Visualization attributes

vis_ev_e_v1.mac

vis_lx_color.mac

…….

Nothing is in the code, 
All settings for visualization are in mac files (essentially in one file vis_lx_color.mac) 
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Simulation example
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Add detector
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