
Tracking hyperons with PANDA

Michael Papenbrock

Uppsala University
for the PANDA collaboration

PANDA collaboration meeting
Pattern Recognition session
December 10th, 2014
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What makes hyperons so special?
(in this particular case)

Weak decay Λ→ p + π− (≈ 64%)
⇒ Decay vertex displaced from p̄p interaction point
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PANDA
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PANDA Target Spectrometer

(charged) track
reconstruction

STT (Straw Tube
Tracker)
MVD (Micro Vertex
Detector)
GEMs (Gas Electron
Multiplier)
SciTil / Barrel TOF
(Scintillator Tile
Hodoscope)
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Let’s focus on the STT for now
FAIR/Pbar/Technical Design Report - TRK 29

the projection on the xy-axis and by the helix slope
in the perpendicular projection in the z-direction.
For the spatial reconstruction of the trajectory the
STT consists of a number of straws precisely aligned
parallel to the beam and magnetic field, which mea-
sure the helix circle. Additional straws which are
skewed by a few degrees to the axial direction pro-
vide a stereo view of the track and measure the z-
information of the track for reconstructing the helix
slope.

The PANDA-STT uses the technique of pressurized
straw tubes, closely packed and glued together to
planar multi-layer modules. As discussed in the
previous section such self-supporting straw mod-
ules show a high rigidity and mechanical precision
and allow to reduce the weight and size of the
mechanical frame structure to an absolute mini-
mum. In addition, the close-packaging yields the
highest straw density with a maximum number of
straws per cross-sectional area. Therefore, the pla-
nar layer modules are arranged in a hexagonal lay-
out which preserves the 60� position symmetry of
close-packed, parallel straws.

Each of the two semi-cylindrical PANDA-STT vol-
umes is filled by three sectors of straw tubes aligned
in the z-direction and arranged in stacks of planar
multi-layer modules. The hexagonal layout of both
volumes together has an almost cylindrical shape
with a 42mm gap for the target pipe (Fig. 2.7).

The arrangement of the straw layers in each of the
six hexagonal sectors is as follows. In radial direc-
tion and starting from the inner radius in a sector
there are 8 straw layers parallel to the beam axis,
followed by a block of 4 stereo double-layers, al-
ternately skewed by ±2.9� relative to the axially
aligned straw layers, and again a block of 4 layers
parallel to the beam axis. Then, there are another
7 layers aligned parallel to the beam with a decreas-
ing number of straws per layer to achieve the outer
cylindrical shape of the STT. The inner cylindrical
shape is reached by placing a few axially aligned
straws in the inner corner region of each hexagon
sector (see Fig. 2.7).

In total, there are 4636 straws in the layout. All
straws have the same inner diameter of 10 mm and
length of 1500 mm, except a few outer straws in the
border region of each skewed layer, which have dif-
ferent, reduced lengths (see Fig. 2.9). The film wall
thickness of all straws is 27 µm Mylar, aluminized
on the inner side and outer side of the tube.

The close-packaging of the straws with less than
20 µm gaps between adjacent tubes yields the high-
est straw density with up to 27 layers in radial direc-
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Figure 2.7: Layout of the straw tubes in the STT in
xy-view. The straws marked in green are parallel to the
beam axis. The blue and red marked straw layers are
skewed relative to the axially aligned straws in the same
sector by a small angle of +2.9� and �2.9�, respectively.

tion for the 3-dimensional track reconstruction. Up
to 19 layers with axial straws parallel to the beam
measure the helix circle in the xy-projection with
a single (mean) isochrone resolution of better than
150 µm (�r). The association of the isochrone hits
in the 8 stereo layers to the helix circle provides the
z-coordinates of the track with a single hit resolu-
tion of slightly better than 3 mm (�z), which is de-
termined by the isochrone resolution and the skew
angle (↵) of ±2.9� (�z = �r/sin(↵)). The track-
ing e�ciency for a single layer is 98.5 % and only
slightly reduced compared to the single tube radial
e�ciency (99.5 %) by the thin tube wall (27 µm)
and minimal spacing (20 µm gaps) between adja-
cent tubes.

Since the momentum resolution is dominated by the
transverse momentum reconstruction and the stereo
layers distort the close-packed cylindrical geometry
their skew angle should be kept as small as possible
to a few degrees. As can be seen in Fig. 2.7 the cho-
sen value of 2.9� creates only minor gaps between
two hexagon sectors.

Due to the technique of the self-supporting straw
modules no support or reinforcement structures in
the tracking volume are needed. Fig. 2.8 shows a
three-dimensional view of the STT including the
light-weight mechanical frame which consists of end
flange profiles with precision holes to attach and
support the straw modules. The inner and outer

STT Layout
Green: parallel to
beam axis
Blue: skewed by
+2.9◦

Red: skewed by
−2.9◦
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1. TrackletGenerator 
Cellular Automaton - Apply to STT 
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Cell: Straw with hit 
and one or two 
neighbours 
 
Rule: Compare your 
status with the 
status of your 
neighbours and take 
the smallest one 
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Fitting

Tracks in the x-y plane are basically circles (neglecting energy
loss and small angle scattering for now!)
Use existing PandaRoot classes for Riemann circle fits
Use Riemann fits for combining tracklets
Riemann fit needs at least 3 points

→ No assumption made about vertex position
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So, how does it look like?
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So, how does it look like?
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Current status

Only (parallel) STT hits are considered
Still some “unphysical” tracks

⇒ Investigate tracklet combination

What’s next?
Add skewed hits
Add MVD hits

→ Use Riemann trajectory and maybe also SciTil time
information for this?
Make use of physical / kinematical constraints?
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Further down the road

Many tracks go to the forwards spectrometer
→ This has to be considered for hyperon reconstruction!

Do same methods apply for the forwards part?
Combine efforts with FTS group?
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The End

Thank you for your attention!
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