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This report describes simulations of the Micro-Vertex

Detector (MVD) for the proposed PANDA Detector [1].

The MVD is foreseen to provide position information for

primary and secondary vertices and emission angles of par-

ticles.

The proposed MVD consists of 5 barrel layers and 5

forward disks of silicon staves (see fig. 1). The diameters

of the barrel layers range from 20 to 120 mm (see fig. 1, the

lower right corner), the correspond lengths are 55 mm, 110

mm, 140 mm, 180 mm and 90 mm. The five forwards disks

have a diameter of 86.5 mm. They are placed at 75 mm,

95mm, 140 mm, 160 mm and 200 mm downstream of the

target. The barrel layers consist of rectangular staves, the

forward disks have staves with trapezoidal shape. To avoid

inefficiency at the edges all staves have a small overlap with

the adjacent ones. The stave design is based on the design

of the Silicon Pixel Detector for ALICE [3]. They consist of

three layers: sensor, readout electronics and data bus (see

fig. 1, the lower left corner). Each stave is equipped with

cooling pipe, made of stainless steel, running underneath.

Figure 1: A section of the MVD surrounding target- and

beam pipe. In the right lower corner a section of the barrel

part of the MVD is shown. The left lower corner shows a

schematic drawing of a single stave.

The main purpose of the MVD is the determination of

the position of the primary vertex and secondary vertices

from weak decays of strange and charm particles and emis-

sion angles of particles. Therefore a detector with high

spatial resolution and granularity is needed. To pursue

this goal the MVD staves should have a small pixel size.

Initially, pixels of a size 50x300 µm2 for the barrel part

and 100x150 µm2 for the forward part was planned. This

gives a spatial resolution 12x70 µm2 for barrel layers and

25x40 µm2 for the forward disks but the price to pay for

such a high resolution is a large increase in the number

of connections and electronic channels. In total there will

be 107 channels. The simulations, using GEANT4, show

that due to small angle scattering the pixels in the outer

layers can be larger. Thus, the number of channels can

be reduced by more than a factor of two without losing

the track resolution power. Taking into account that 99%

of all electronics channels of PANDA are concentrated in

the MVD that would be a big advantage in the price and

complexity of the readout system.

The transversal (D0) and longitudinal (Z0) vertex spa-

tial resolutions depend on the barrel pixel orientation as it

is shown in fig. 2. Because of the strong Lorentz boost of

decay products along the beam direction, the longitudinal

component is more important. An orientation of the pix-

els perpendicular to the beam axis, except for the second

layer, where the pixels are kept along, represents the best

compromise between the two components of the resolution.

Figure 2: The spatial resolution of the MVD depending on

the pixel orientation. D0 and Z0 stand for the transversal

and the longitudinal component of the single track ver-

tex resolution. The light upwards triangles represent the

spatial resolution for the chosen pixels orientation.

The average material budget introduced by the MVD is

tested as well. Using the simulation we have shown that

the total photon conversion probability in the MVD is

∼ 3%.

In summary, the performed simulations on the MVD

spatial resolution demonstrate good capabilities in the

identification of secondary vertices from shortlived parti-

cles (e.g. D-mesons), and fulfill the requirements for the

PANDA physics program.
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