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The following report describes the results obtained

by the PANDA simulation group [1] on the physics

performance of the proposed PANDA detector [2, 3]

focussing on three physics channels reconstructing the

decay of charmonium states into γγ, DD and μ+μ−.

These benchmark reactions represent some main topics of

the PANDA physics program.
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Figure 1: Invariant mass from γγ. The upper histogram

corresponds to ηc → γγ, the filled histogram corresponds

to background events π0π0, π0γ.

The reaction pp → ηc → γγ is investigated to test the

ability of the electromagnetic calorimeter to extract weak

signals in an environment of pure photon final states. The

relevant background channels are annihilations into π0π0

and π0γ where one or two low energetic photons may get

lost. The reconstruction of the γγ invariant mass as shown

in Fig. 1 requires exactly two clusters from neutral par-

ticles in the EMC, the absolute value of the final state

missing mass squared < 0.16GeV2/c4 and furthermore the

CM opening angle cosθγγ < -0.9999. The remaining back-

ground, mainly from π0γ, is shown as the filled histogram

in Fig. 1. From that, the efficiency for reconstructing the

ηc is determined to be 10.3%, the signal-to-background

ratio is significantly better as e.g. measured in E835 [3].
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Figure 2: Mass difference between DD and both D candi-

dates plus the nominal D masses.

The open charm final states are studied using the reac-

tion pp → Ψ(3770) →D+D− where D± →K∓π±π±. This

channel represents only 10−7 of the total annihilation cross

section and thus requires very high selectivity, testing the

capability of the microvertex dector [4] to measure dis-

placed vertices of D-decays. A constrained fit of the two

possible charges of the three decay particles to a common

vertex is performed, the invariant mass must be consistent

with a D, furthermore the fit quality (χ2/d.o.f.) has to be

better than 10, as well as a vertex z coordinate > 0.15 mm.

For events with exactly one D+ and one D− candidate the

missing mass squared is calculated, and the absolute value

is requested to be < 0.001 GeV2/c4. Background events

are observed to have an asymmetry in the distribution of

the CM angle θ between the D+ candidate and the beam

direction. Thus, the signal-to-background ratio could be

improved by requiring cosθ > −0.7 . Furthermore, the

background can be shifted away from the signal location by

plotting the difference between the D+D− invariant mass

minus the individual D meson candidate masses, as shown

in Fig. 2. Within the given statistics, there’s no back-

ground (filled histogram) left under the DD peak. From

that, the total efficiency is about 20%.
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Figure 3: Invariant mass of μ+μ− from J/Ψ decay and

background due to muons from the decay of hadrons and

hadrons misidentified as muons.

The production of J/Ψ in nuclear matter is studied us-

ing the reaction 4.05 GeV/c p+63Cu [3]. Fig. 3 shows the

invariant mass of two muons detected within the muon

detectors of the target spectrometer, which allows the de-

tection of about 45% of the originally produced J/Ψ. The

background, well separated from the signal, is calculated

with an UrQMD [3] calculation. The background comes

mainly from light resonances and misidentified pions. By

applying a lower cut in p⊥ at 1 GeV/c, the background is

suppressed completely while the J/Ψ signal is unaffected.

Hence, a J/Ψ reconstruction from muon pairs with a factor

103-104 higher background than the signal is feasible.
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