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The first steps towards to the J/ψ→e+e- triggering in the CBM experiment is presented. The Transition Radiation Detector is most suitable for solving this task. TRD should yield reliable electron identification, a
high pion suppression level, a reconstruction of trajectories of charged particles passing through the detector. The solution of these tasks is presented in the talk.
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A key item of the CBM physics program is the precise 
measurement of J/ψ→e+e- for investigating the QCD 
phase diagram at highest netbaryon densities.

RICH

To register J/ψ via the dielectron decay channel, one needs a reliable electron–positron identification in
the conditions of a dominant hadronic, primarily from pions, background. 

TRD should yield
 reliable electron identification, 
 high pion suppression level, 
 reconstruction of trajectories of charged

particles

The Transition Radiation Detector is most suitable for solving this task. TRD 
detects the charged high-energy particles using the transition radiation emitted 
by them when crossing the interface between media with different dielectric 
permeability.

In a wide range of energies from 1 GeV to 
150 GeV only electrons (positrons) generate 
TR which is used to identify them.

Tracks reconstruction algorithm

The cellular automaton based algorithm has
been developed for track reconstruction in TRD.
The following assumptions have been made to
simplify and accelerate the algorithm:

1. The particle trajectories can be approximated
by segments of straight lines, because the e+e-
from the J/ψ decay have high momenta and not
deflected much by the magnetic field.
2. Only those tracks are considered which have
hits in all TRD stations.

a) segment set formation
Segments are fragments of straight lines connecting
neighbour points of consecutive TRD stations. They
lie in a quite narrow angular corridors, determined by
Monte Carlo simulation, near the lines, connecting
one of the segment ends and the target center.

Track reconstruction algorithm includes two following stages: 
b) segments binding and track construction
Consecutive segments are bound if they have a
common point and the angle between them does not
exceed a limit found by simulation

A track candidate is formed from a segment sequence:
from right to left (upstream the beam direction) by
joining neighbour segments. If during the track
candidate building several alternatives appear, the one
with minimum χ2 is chosen.

Electron identification
Each track is associated with a set of measurements of the particle energy losses. With the help of various mathematical methods, one should determine to which
distribution (electrons or pions) these losses are related.

criterion

where k is the criterion degree, ϕ(λ) is Landau distribution function (which describes π
energy losses) with a new variable λ: 

ΔEi – the energy loss in the i-th TRD layer, 
ΔEi

mp – the value of most probable energy loss, 
ξi =1/4.02 FWHM of distribution of the energy

losses for pions, 
n – number of TRD layers.
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b) Artificial neuron network (ANN)
A three-layered perceptron from the ROOT package is currently used in the CBM
for particle identification by the TRD.

a)

c)  Likelihood Function Ratio test (LFR)
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pπ(ΔEi)  - value of the density function pπ in the case when the pion loses energy 
ΔEi in the i-th absorber

pe(ΔEi)  - a similar value for electron

c)b)

Results and Conclusion
1. The efficiency of the signal track reconstruction is calculated by the formula:

eff=
N rec
N ref

× 100

Nrec - is the number of reference tracks that have been matched to the
reconstructed track. The track is matched if at least three hits of the track were
generated by the reference track. 
The method efficiency for the track reconstruction is about 92%. 

Nref - the number of reference tracks. The reference track is a
Monte Carlo track corresponding to the e+/e- from the J/ψ decay
and which have hits in all layers of the TRD.

As the first step towards to the J/ψ→e+e-
triggering is considered the track reconstruction
in the TRD. Currently the track following
technique is applied to solve this task in the
CBM. It needs tracks, reconstructed in STS 
detector as seeds.

The runtime of the algorithm is about 5 ms/event. The mentioned track follow 
method has approximately the same efficiency, but the runtime is about 4 
s/event.

2. The comparison of the different electron identification methods has been performed.
The best pion suppression level is achieved using: a) Likelihood function ratio test, 
b) ANN with transformation of the initial energy losses in the TRD layers to a new

variable typical for the criterion, 
The bottleneck of these methods is the requirement to know the density functions of
energy losses for pions and electrons. To apply the       criterion one only needs the 

information about pions energy loss.

k
nω

k
nω

k
nω

Background suppression factor corresponding to 11% of electron losses
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