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Progress of the project Progress of the project 

PERFORMANCE

Projection of proton tracks to the first TRD(2D) layer for mid rapidity in the CM.
Left   : STS defined tracks
Right : Tracks accessible for TRD2D track reconstruction 
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L1 TRD2D tracking (protons and kaons)L1 TRD2D tracking (protons and kaons)
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LIT GLOBAL tracking (protons and kaons)LIT GLOBAL tracking (protons and kaons)
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TRD2D extra yield (protons and kaons)TRD2D extra yield (protons and kaons)
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L1 TRD2D tracking (electrons and pions)L1 TRD2D tracking (electrons and pions)
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LIT GLOBAL tracking (LIT GLOBAL tracking (electrons and pions)electrons and pions)
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TRD2D extra yield (TRD2D extra yield (electrons and pions)electrons and pions)
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BACKUP
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[m]CBM integration [m]CBM integration 
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SIMULATION

mCBM cave 
July’21 → Two TRD-2D modules were installed in front of two TRD-1D type 8

•  TRD-2D is a close to real size prototype of type 1 TRD module
•  TRD-2Dh is a hybrid read-out chamber with both SPADIC and 
FASP connectivity

→ Fully integrated with the TRD infrastructure and CBM DAQ.
→ Data analysis in progress @ tracking level (see next slides) 
→ Λ reconstructionΛ reconstruction performance for ‘22. mCBM   campaign in progress
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Integration with the TDR baseline solution andIntegration with the TDR baseline solution and
bback-up solutionsack-up solutions

FEEFEE

e.g. Martin Kohn, DPG, DA 16.03.2015e.g. Martin Kohn, DPG, DA 16.03.2015

F.Rother, A. Bercuci, mCBM 10.06.2021F.Rother, A. Bercuci, mCBM 10.06.2021
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mCBM integrationmCBM integration
ssome preliminary performances plotsome preliminary performances plots
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Progress towards Progress towards 
Physics performance of the TRD-2DPhysics performance of the TRD-2D

The performance of TRD-2D in stand-alone track seeding for low pT track and 
free running data taking is based on complex software developments tested on 
measured data and simulations for both mCBM and CBM setups.

Global tracking → TRD(2D)

→ Preliminary results, work in progress

→ Isolated TRD-2D part of the global CA tracker, not yet merged with STS

→ „Clean input“ from smeared MC points, bypassing digitisation and the local reconstruction

→ Only tracks with 4 hits are considered. 100 mbias events at 10 AGeV

TRD(2D) → Global tracking
→ realistic simulation of detector and material budget
→ unpacking of raw data 
→ algorithms developed on measured data ported for simulations
→ same reconstruction algorithms for both measured and 
     simulated data. 

Efficiency for Primaries, > 1 GeV 99.1%

Efficiency for Secondaries, > 1 GeV 91.4%

Efficiency for All Tracks > 1 GeV 97.1%

Efficiency for All Tracks > 0.1 GeV 92.4%

Clone rate 0%

Ghost rate 19.1%
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ConclusionsConclusions

The TRD-2D DAQ  was fully integrated and tested in the new 
CBM DAQ for the mCBM campaign of July 2021

TRD-2D performance is being confirmed in global CBM 
measurements wrt to stand-alone laboratory measurements

A backup solution for TRD-2D FEE based on SPADIC is being 
investigated in terms of performance, costs, integration, etc.

A CBM-wide group was formed to implement the physics 
program of the TRD-2D for [m]CBM.

→ Detailed test of radiator, entrance window and FEE impact on 
PID performance to be performed in a campaign @ CERN-PS 
late ‘22 by a joint TRD team is under discussion. 

→ EDR prototype is being constructed.
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Fast Analog Signal Processor 
(FASP)

TRD-2D specific FEE (FASP+GETS)TRD-2D specific FEE (FASP+GETS)

GETS board 

FASP 
ASIC 

Generic Event Time-stamping Streamer 
(GETS) 
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PID performancesPID performances

5% design requirement 
Tab. 2.1 TRD TDR

 Systematic effects in the energy reconstruction 
observed as a consequence of 

2D position reconstruction.

TRD-TDR entrance window
Kapton (25 μm) with Aluminum coating (50 nm) 
Carbon lattice support structure (0.8mm 
thickness, 10mm height) 

TRD-2D entrance window
Honeycomb 9mm with Aluminum coating (12 μm) 

0.2 mm C fiber support structure 
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The TRD TDR Addendum The TRD TDR Addendum 

TRD-2D TRD-2D for CBMfor CBM

Alex Bercuci for the CBM Collaboration

CBM break-out at Joint FAIR ECE 14 and 
ECSG 05 meeting

31 May 2021  
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Synoptic comparison between Synoptic comparison between 
TRD-TDR type 1 and TRD-2DTRD-TDR type 1 and TRD-2D

Material budgetMaterial budget

Active areaActive area
Read-out densityRead-out density

Read-out granularityRead-out granularity

Position reconstructionPosition reconstruction

Energy reconstructionEnergy reconstruction
Time reconstruction performanceTime reconstruction performance

ROC priceROC price

FEE priceFEE price

Data volumeData volume
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INTEGRATION + SERVICESINTEGRATION + SERVICES

Cost MatrixCost Matrix
FEE + ROCFEE + ROC

The lower limit for FEE was estimated to 
              5.18 Euro/channel (2020)

TRD-2D in TRD systemTRD-2D in TRD system
→ → 115200 FEE chs115200 FEE chs
→ → 40 ROCs40 ROCs
→ → 0.95 MEuro(2020)0.95 MEuro(2020)

The funding of the production of the TRD-2D chambers and 
associated read-out electronics for the TRD inner zone is currently 
split in two parts, according with the 8th CBM Collaboration 
Resources Review Board (RRB) from November 2018: 

→ an in-kind contract between FAIR, IFIN-HH and Romania 
funding agency/ministry of 752 kEuro (2005)/ 1,080 kEuro (2018), 
→ "other Romanian resources" of  482 kEuro (2005)/693 kEuro 
(2018).
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Project managementProject management
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ConclusionsConclusions

An improved tracking device is proposed for the inner zone of the TRD 
system to increase the CBM performance in the pT < 200 MeV/c range.

The new inner-zone of CBM-TRD based on TRD-2D presents an alternative 
to the inner zone  described in the TRD TDR. The TRD team identified 
infrastructure components (services, mechanics, gas) which will be 
developed in close collaboration, trying to share as many components as 
possible. Back-up solutions for FEE were also identified

A cost matrix was put forward out of which approx 61% is covered by in-
kind contract committed by Romanian Ministry as part of Romanian 
contribution to FAIR and 39% by other  resources within other projects 
financed by the Romanian Ministry for Research, Innovation and Digital 
policy. 

Thank You !
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Standalone/complementary TRD trackingStandalone/complementary TRD tracking

STSSTS
TRDTRD

TOFTOF

TRD track extrapolation : linear fit of ideally reconstructed TRD hit extrapolated to STS and ToF (z of MC point)
→ see next slide for ideal reconstructed TRD hit definition 

STSSTS

TRDTRD TOFTOF
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MC track info

All error bars 
are 100 times larger to emphasize 

the difference between 
the two solutions 
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Physical digi Analog digi

Realistic 
signal pile-up

Standard 10MHz CBM setup

CbmRoot integration : Digitization → Reconstruction → Tracking → Physics

From 2D position resolution to 
tracking efficiency in SIS100 

set-up EbyE simulations.  

Differential y resolution over the 
amplification cell with emphasis 

on the best resolution of 
σ

y
=160μm.  

σ
y
boundary = 160 μm

Motivations for an Optimized Position 
Resolution TRD in the Inner Zone of the 

TRD wall; 
34th  CBM Collaboration Meeting 29th 

September - 3rd October 2019 

CBM Tracking with inner TRD Local and 
Global features; 

35th CBM Collaboration Meeting
26th March 2020 

TRD - 2D
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