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Beam parameters and collision rate

PM = dRT;

R =0.0821 atm/mol;

P  = 2.560254e-09 mbar =  2.560254e-09*0.000986923atm = 2.5267736e-12atm

T  = 293k;

M  = 1.00794g/mol (molar mass)

Density = 1.0587422e-13g/L = 6.326e7 molecules/cm3


Background collision rate = Lbg*σAuH2 ;

Luminosity of background =  (beam current) * (average gas density) * (length);

Current = (0.57C/s)*(Au/79.0*1.6e-19C) = 4.5094937e+16 Au/s;

Length = 10.5m;

σAuH2 = 1600mb *2 (Pythia8);


Background collision rate =  

4.5094937e+16(s-1)*6.326e7(cm-3)*1050(cm)*1600*(1.0e-27cm2) *2 =  9.58kHz;  //110X10GeV, 110X5GeV
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Cross section of Au+proton fixed target collision from Pythia8 model:

110GeV: 1600mb;


DPMJET3.0: 1720mb; 
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Particles from evaporation 
process in DPMJET3.0
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No cross angle (25mrad) here, the rotation would added 
to the events before we do the ddsim simulation;



ddsim --compactFile /opt/detector/epic-nightly/share/epic/epic_brycecanyon.xml --numberOfEvents 2000 --
inputFile /gpfs/mnt/gpfs02/eic/zhangzq/beamGas_Au/convert/ver2/110GeV_Au_beam.hepmc --outputFile 
110GeV_Au_beamGas.edm4hep.root

DPMJET3.0

Crashed after a few events!

/gpfs/mnt/gpfs02/eic/zhangzq/beamGas_Au/convert/ver2/convert_dpmjet_hepmc3_ver2.C

Convert to HepMC3 format
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Pythia8

ddsim --compactFile /opt/detector/epic-nightly/share/epic/epic_brycecanyon.xml --numberOfEvents 2000 --
inputFile /gpfs/mnt/gpfs02/eic/zhangzq/pythia8/beameffect/BeamGas_Au/Au_beamGas.hepmc --outputFile 
110GeV_Au_beamGas.edm4hep.root

The output from Pythia8 works well!

{participant
noninteracting projectile spectator 

• In Pythia8, the noninteracting projectile spectator which is a very heavy ion, it is marked as a 
stable particle (status = 1), this would make ddsim run very slow (maybe over 30mins for one 
event). In order to get it running, I had to modify the status to '2'.
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threshold applied
Au beam gas 110 GeV, Au beam current: 0.57 A 

Proton beam gas 275 GeV, beam current: 1.0 A 
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From Pythia8



Hits distribution 
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Hit rates for DIS events
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• Do we need to check 10x275GeV since this configuration has the highest collision 
rate? No data for 10x275GeV case in S3. 
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Thank you.


