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Where we are

• Software packages for event merging and to filter random/FC trigger events from the 
production data are ready 

• Final steps in GEMC changes and CCDB constants are in progress 
Raffaella, Veronique, Maurizio

• Validation of the beam background merging in data is complete – low luminosity data 
merged with a high luminosity background reproduces dependences of the efficiency 
and the resolutions (MM and invM) of the high luminosity data 

• Validation of the background with the MC event is still ongoing, some discrepancies 
between different MC studies and a not-fully accounting for inefficiencies in MC+BG 
samples must be understood 

• Started drafting a report



Background merging
• Tools to filter and merge background from real 

events with real or simulated events included in 
coatjava

• Filter tool:
҆Selects events from a specific trigger bit  applying 

a threshold on the beam current
҆Runs on hipo files

• Merging tool:
҆Merges raw banks (adc and tdc) of the primary 

event and the background event
҆Accounts for readout electronics behavior 

(multiple hit suppression, tdc jitter, FC time delay)
• Status:
҆Chain fully exercised on both data (low luminosity) 

and MC
҆Validation completed on data, in final stage for MC
҆Will be included in next release
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Detector response tuning

• Tuning of detector detector response to 
reproduce actual performance from data:
҆TOF resolution from calibration results
҆DC intrinsic efficiency and resolution
҆ECAL attenuation length and 

photoelectron statistics
҆HTCC response in terms of number of 

photoelectrons
• TOF resolution already available in 4.3.2, 

others coming with 4.4.0
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BG merging validation with data using track multiplicity 
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• Runs: 5443 (5 nA), 5444 (20 nA), 5453 (40 nA), 5543 (50 
nA), 5595 (70 nA) – filled symbols

• Electron events (5% ≥ 2.5 90:/3) with charged hadrons 
of 5< ≥ 0.4 90:/3 and ?@ABC < 5 in different sector than 
the electron

• Nice linear behaver for charged track efficiency as a 
function of the beam current

• 5 nA data merged with 40 nA BG reproduces the 
efficiency (open symbols):
o v8 with correct DC TDC dead time (fix dead time 

for the whole R2),
o v9 with variable dead time in R2 per hardware 

setup
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Angular dependences
Outbending negatives, p > 0.4 GeV/c
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Angular dependences

Outbending negatives, p > 0.4 GeV/c
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Runs 5443(5)/5444(20)/5453(40)/5543(50)/5595(70)
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Outbending MC vs. MC_BG, SIDIS single pion (Harut) 

Overall loss of electrons ~13% for Ee>3GeV and theta>10 degrees
The efficiency tend to increase at mall angles

From multiplicity studies 
– 0.74 @ 40nA (data)

From multiplicity studies –
0.77 @ 40nA (data)



Reconstruction eff ~70%
No major kinematical dependence on energy of pions for 2pion events

From multiplicity studies –
0.66 @ 40nA (data)

Outbending MC vs. MC_BG, SIDIS two pion (Harut) 



Single and double pion electroproduction
• Comparison of 5 nA data with 40 nA merged BG  

(5418) with a 45 nA data (run 5038)
• Efficiency and the missing mass resolution of ep

and epp final state 
• Good agreement in the resolution the energy 

dependence of the efficiency has some issues 
at low pion momenta (< 1 GeV)

Harut A.
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Inclusive electrons (Nick)
Basic features of the efficiency dependence on the kinematic variables are reproducible with the BG merging 
but not the average inefficiency. The efficiency in MC+BG is higher by ~5% at 40 nA compared to data

Considering the difference in the FD reconstruction 
efficiency with and without CD tracks in the event, a 
single electron event generator may not be a good idea. 
Other particles in the event and their interactions in the 
detector will generate hits in the detector

v9 BG merging v10 BG merging

v10 includes DC bad wire status 



Other studies with inclusive e-: GEMC 4.4.0
45nA simulation with DC, FTOF, EC HTCC overlaid up 
to 1, 2…4 times on top of simulation

5nA simulation with DC, FTOF, EC HTCC overlaid 
up to 1, 2…9 times on top of simulation



What next
• Finalize MC+BG merging – GEMC 4.4.0, and CCDB for parametrization constants and the 

malfunctioning elements
• Do comparison of MC and data for few physics reactions (inclusive, SIDIS, J/psi…) –

efficiency is topology dependent, event generator will matter
• Provide users with the whole framework, BG merging software and BG events from the 

production data for physics simulations 
• Write a note
Time frame – a week or two



z-vertex, electron (cm)

θ 
el

ec
tr

on
 (d

eg
re

es
)

0

5

10

15

20

25

30

35

40

-20 -10 0 10 20 30 40 50 60 70

Sidetracked – not related to BG merging


