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Development of the PANDA GEM-based TPC

A GEM-based Time Projection Chamber (TPC) is one of the two options for the central tracker of the PANDA
experiment at the new Facility for Antiproton and Ion Research (FAIR) at Darmstadt, Germany. It provides
the required momentum resolution of about 1% and minimizes the amount of material in front of the electro-
magnetic calorimeter. In addition, particle identification at lowmomenta is achieved by measuring the energy
loss. The challenge is the continuous operation of this detector in the antiproton storage ring HESR with 2
x 10ˆ7 anti p-p annihilations per second. The usage of GEM foils suppresses the backflow of ions, resulting
in a controllable space charge accumulation.We are currently building a prototype TPC, with a design very
similar to the one planned for PANDA. It will be tested and employed in two experimental campaigns with
the FOPI spectrometer at GSI and the CB-ELSA detector in Bonn. As a first step, a small GEM-TPC detector
was built and characterized with cosmic mouns and has delivered an average special resolution of 200 μm.
In order to test the GEM-TPC with a particle beam, a new multi-purpose tracking system has been set up at
the electron stretcher and accelerator ELSA, Bonn. 4 GEM planes and 4 Silicon detectors have been installed
on the telescope bench to be used as a reference for tracking. During this talk we will report about the first
results extracted from this test and about the design and construction of the GEM-TPC prototype.
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