




D
T P C AT U N I V E R S I T Y O F S I E G E N

d.1 small test chamber

Figure D.1.: TPC test chamber at the University of Siegen including marks to all
compenents. The 50 Hz filter is used to suppress noise from the power
supply.
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D. tpc at university of siegen

d.2 large tpc prototype

Figure D.2.: Large TPC prototype at the University of Siegen showing the setup for
Muon measurements. Above and under of the TPC are the Scintillators
of the hodoscope, while in front one can see the UV laser used for laser
ionisation.
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D.3. Printed Circuit Board as Base for Test Chamber

d.3 printed circuit board as base for test chamber

Figure D.3.: PCB with the pads for the test chamber. One can see the conductor path
between the pads and the connectors for the amplifier.
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D. tpc at university of siegen

d.4 virtex 6 fpga setup

Figure D.4.: Connection scheme of the Timepix chip and the Virtex 6 FPGA card. The
bonded Timepix chip is connected to the chip board, which communicates
with the intermediate board via an SCSI cable. The intermediate board
is directly placed on the FPGA card and supplied by two low voltage
supplies.
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E
D ATA W I T H T P C P R O T O T Y P E

e.1 data with virtex 6 using using cosmic muons

Figure E.1.: Sample tracks with cosmic muons using 3 carbon coated GEMs for ArCO2

with a mixing ratio of 80:20. The shutter window was set to 80.5µs. The
left z-axis shows the values for the ToA pixels and the right axis the values
for the ToT pixels
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F
C A R B O N C O AT I N G

f.1 correlation between gas gain and temperature resp. pres-
sure

Figure F.1.: Correlation between gas gain and temperature resp. pressure for carbon
coated SICAN GEMs with a GEM voltage of 450 V
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F. carbon coating

Figure F.2.: Correlation between Gas Gain and Temperature resp. Pressure for un-
coated GEMs
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F.2. Correlation between Gas Gain and GEM Voltage

f.2 correlation between gas gain and gem voltage

Figure F.3.: Comparison of GEMs with coated and uncoated surfaces. The gain of the
SICAN coated GEM is slightly lower than the one for the uncoated GEM
and much higher than the gain for the SICON coated GEM. At the end it
was decided to make further investigations with the SICAN coated GEM.
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F. carbon coating

f.3 sicon data sheet

Figure F.4.: Datasheet of SICON [Fra14]
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F.4. Carbon Coating inside GEM Holes

f.4 carbon coating inside gem holes

(a) Microscopic analysis of an un-
coated hole

(b) Microscopic analysis of a SICON
coated hole. Point 1 and 2 identify
the two measurement points.

(c) Analysis of a SICON coated hole at mea-
surement point 2

(d) Analysis of a SICON coated hole at mea-
surement point 1

(e) Analysis of an uncoated hole. The peak
of Aluminium cannot be explained by the
structure of Kapton or SICON. It is very likely,
that it comes from test chamber case, since
these GEMs have been used before.

Figure F.5.: Measurements to prove the carbon coating inside the GEM holes
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