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Introduction

PANDA(AntiProton ANnihilations at
DArmstadt) will be one of the major ex-
periments of FAIR(Facility for Antiproton
and Ion Research) in Darmstadt, Germany.
PANDA is a fixed target experiment and will
be installed at the High Energy Storage Ring
(HESR) at FAIR. Experiments with PANDA
will be performed using an intense, phase space
cooled antiproton beam in the momentum range
of 1.5 to 15 GeV/c and incident on a hydrogen
or nuclear target[1]. The physics motivation of
PANDA is to explore transfer region between
perturbative and non-perturbative QCD. From
this point of view, here is a possibility to include
hyperon studies in the PANDA physics program.
Hyperons decay weakly and due to this a long life
time and a flight distence of several centimeters.
This leads to a decay of hyperons in an inner
part or even outside the Micro Vertex Detector
(MVD). In order to increase the acceptance
of hyperons, there is a concept to include an
additional Lambda disk detector. Λ hyperons
decay weakly and parity is not conserved. This
opens the possibility to determine the spin
observables and CP violation in the strangeness
sector. The Lambda disk detector is specially to
detect the hyperons, but I have also investigated
D∗+D∗− channel to determine the effects of
Lambda disks on the reconstruction rate of this
channel. Simulations have been started for the
Lambda disk detector with pp̄ → ΛΛ̄ → pp̄π+π−

and pp̄ → D∗+D∗− → D0π+D̄0π− reactions.
Charged particle final states of these decays
channels have been selected for the simulation to
test the tracking and reconstruction efficiency of
the Lambda disk detector.
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FIG. 1: Reconstruction of invariant mass from p̄ and
π+ at pbeam= 1.8 GeV/c.

Simulation Setup

The PANDA detector is divided into two parts,
the Traget Spectrometer (TS) with a supercon-
ducting solenoid magnet and the Forward Spec-
trometer (FS) based on a dipole magnet. The
Target Spectrometer will surround the interaction
point and consist of several subdetectors. One of
them is the Micro Vertex Detector (MVD), the in-
nermost tracking detector. It consists of four bar-
rel layers and six forward disks. The barrel and
disk layers are made of both silicon hybrid pixel
sensors and double sided microstrip sensors. The
next tracking detector in downstream direction is
the Gas Electron Multiplier (GEM) at distence of
1.1 m. The distance between them would allow to
place two additional Lambda disks in this region
which could enhance the reconstruction probabil-
ity for hyperons[2]. As a starting geometry, it has
been proposed that the Lambda disks are made
of an outer and inner ring of double-sided silicon
strip sensors. In this conceptual design, the outer
ring has been kept similar to the outermost layers
of the MVD forward disks and inner layer have
been designed using silicon strip sensors of differ-
ent size to fit with the diameter of beam pipe.



FIG. 2: Reconstruction efficiency of Λ̄ as a function
of θ for the Lambda disks placed at 37 cm and 43 cm.

FIG. 3: Reconstruction of invariant mass from D̄0

and π− at pbeam= 8.0 GeV/c.

Analysis
Simulations of both physics channels have been

performed using the software PandaRoot[3]. The
particle generator “EvtGen” has been used to
generate events[4]. Simulation has been started
with pp̄→ ΛΛ̄ → pp̄π+π− to do the feasibility
study of the Lambda disk detector. The present
studies with ΛΛ̄ reaction were performed by tak-
ing a decay model having physics at beam mo-
mentum of 1.8 GeV/c. The invariant mass of Λ

and Λ̄ calculated by combining their child parti-
cles p and π−, p̄ and π+, respectively. The re-
constructed invariant mass of Λ̄ has been fitted
with a Gauss function. It gives a mean value of
1.115 GeV/c2 and sigma of 0.003 GeV/c2 shown
in FIG.1. The reconstruction efficiency is esti-
mated for Λ and Λ̄ particles as the ratio of re-
constructed to generated Λ and Λ̄ particles. The
average reconstruction efficiency of Λ̄ seems to be
increased by 1% by putting Lambda Disks at the
positions of 37 cm and 43 cm from the interaction
point in comparision to MVD. The reconstruc-
tion efficiency suffers due to unavailabilty of the
secondary track finder algorithm. Λ̄ reconstruc-
tion efficiency is determined 14% with MVD as
shown in FIG.2. Simulation of pp̄ → D∗+D∗−

→ D0π+D̄0π− physics channel have been done
to see how the efficiency and resolution changes
by including the Lambda disks. Invariant mass
of D∗+ and D∗− particles has been reconstructed
from their child particles and reconstructed in-
variant mass of D∗− (2.012 GeV/c2) have been
shown in FIG.3 with a width of sigma 0.025
GeV/c2 at beam momentum 8.0 GeV/c.

Conclusion

Physics Simulations with these important
channels are reported with and without the
Lambda disk detector.
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