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Abstract

The GEM-TPC[1] described herein will be part of the standard beam-diagnostics equipment of the Super-FRS[2]. This chamber
will provide tracking information for particle identification at rates up to 1 MHz on an event-by-event basis. The key
requirements of operation for these chambers are: close to 100% tracking efficiency under conditions of high counting rate,
spatial resolution below 1 mm and a superb large dynamic range covering projectiles from Z=1 up to Z=92. The current
prototype consists of two GEM-TPCs inside a single vessel, which are operating independently and have electrical drift fields
in opposite directions. The twin configuration is done by flipping one of the GEM-TPCs on the middle plane with respect to the
second one. In order to put this development in context, the evolution of previous prototypes will be described and its
performances discussed. Finally, this chamber was tested at the University of Jyväskylä accelerator with proton projectiles and
at GSI with Uranium, Xenon, fragments and Carbon beams. The results obtained have shown a position resolution between 120
to 300 µm at moderate counting rate under conditions of full tracking efficiency. © 2017 Elsevier Science. All rights reserved
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1. Introduction

THE facility for antiproton and ion research (FAIR)[3,4],
will provide an extensive range of beams; from
protons, antiprotons to uranium at intensities up to 1011

particles/spill and with excellent beam quality in the
longitudinal and transverse phase space.

The Superconducting Fragment Separator (Super-
FRS)[5] is a powerful in-flight device which will
provide spatially separated isotopic beams up to
uranium projectiles. Its superiority to the present
FRS[6] is  the  incorporation  of  more  separation  stages
and larger aperture superconducting magnets. Due to
the high-resolution achromatic mode of the Super-
FRS, the tracking detectors are crucial to obtain
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