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TRD2D @ mCBMTRD2D @ mCBM

TRD2D

Milestones of the TRD2D @ mCBM

→ May 2021 : Installed with 4% of read-out demonstrated a 
good S/N and reliable time correlation with ToF. Fully available 
during run 1588 !

→ May 2022 : FEE upgrade to approx 50%. Took data in the 
common read-out partition for all runs of the campaign.
Instrumental in alignment, HI runs, tracking, etc.

→ Feb 2024 : Full upgrade of the system including 2 new 
chambers (CBM type - PRR), New FEE (CBM type -higher 
integration)  
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TRD2D TRD2D 
          issues          issues

TRD2D

TRD2D @ mCBM

→ data analysis
→ simulation tuning
→ support for all reconstruction 
scenarios (EbyE, TS)
→ Tracking, PID
  

Code wise

→ MR 1179
https://git.cbm.gsi.de/computing/
cbmroot/-/merge_requests/1179
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Channel masksChannel masks

DATA

SIM

Masking of TRD2D channels
 
→ implemented at the level of setup parameters
→ does affect both simulation generation and reconstruction 
(incomplete cluster)
→ using one unique source to account for the running FEE at all 
data processing levels (FW, SW, RECO) – reduce copy/paste 
errors

Comparing DATA - SIMULATION
 
→ Modeling the TRD2D system seems flexible enough to 
accommodate a hectic distribution of working FEE.  
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Tuning TRD2D models toTuning TRD2D models to
      various reconstruction scenarios      various reconstruction scenarios

Data → TS → Digi Event → low digi/hit multiplicity (easiest and most complete case)
                                         → → may be biasedmay be biased
                   → Full-TS      → high multiplicity, no tracking
                                         → technical issues due to memory exhaustion solved 

        → EbyE → [Digi Event] →Special care to avoid collision with Full-TS scenario 
Sim  → TS → Digi Event → checked the event time resolution against data

           → GetOutFile deprecated with TrdDigitize and the output    
                                            file is not saved successfully.                                            
                                            https://redmine.cbm.gsi.de/issues/2598  
                  → Full-TS      → Tests are on-going (problems with CA)
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Hit reconstructionHit reconstruction
2391 TS0

Digi Event
24.5k events

Full-TS

PHQMD
NiNi 1.93 AGeV mbias
97k events

Position reconstruction - observable sensitive to the differential description of 
CHMB+FEE modeling.  
 
→ Very similar patterns of acceptance across all biasing scenarios 
→ For the TRD2D the patterns of hit distribution DO NOT CHANGE when event 
constrain is Imposed ! (low noisy hits yields !)
→ Event biased data (not necessarily related to vertex interactions) 6.5 hits/event
→ THIS Event biasing looses 72 % of the reconstructable TRD2D hits.
→ Ideal E-by-E reconstruction gives 2.7 hits/event (less than half as in data) !    
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EELOSSLOSS distribution distribution

Energy reconstruction – observable sensitive 
to the integral description of CHMB+FEE 
modeling. 
 
→ Energy reconstruction span 4 decades of 
energy loss. 
→ All spectra show the same profile
→ The digi-event reconstruction is mid-way 
between the ideal simulated EbyE and un-
biased full-TS reco.
→ Differences between data and simulations 
include :
● MC yield is shifted towards higher ELOSS     
● DATA yields arenot matched at low ELOSS 
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Gain adjusting (S8)
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Calibrating data and tuning simulationsCalibrating data and tuning simulations

Pulser calibration of TRD2D/FEE

DATA

SIM

Gas gain in simulation has to be matched 
with the one used in data acquisition. 

→ gas Xe, UA[kV] = 1.90, UD[kV] = 0.5
 
While in mCBM’22 the setting was
→ gas Ar, UA[kV] = 1.85, UD[kV] = 0.7

Channel to channel variations in 
real detector (due to production 
variation of CHIPs and FEBs) is 
calibrated out by registering 
single pitched signals 
simultaneously in all channels.

This variation softens the ELOSS 
spectrum from S7  
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TrackingTracking
Private display of eventsPrivate display of events

Disclaimer : I intended to use/test Pierre development MR 1119. 
Afraid the collision with my MR 1179 already in conflict with Dominick MR ...   
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