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Overview TESLA

Measurement of charge width caused by a triple-GEM structure

B Dependency of charge width on magnetic field

B Parametrisation of charge transfer in a GEM structure

B Minimisation of ion backdrift

B |ntense ionisation from an °°Fe source in our large TPC

B Track distortions caused by ion backdrift
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Charge Width: Measurement TESLA
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Charge Width: Dependency on B-Field TESLA,
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Charge Width: Energy Resolution TESLA

= [ [ [
o N SN (@)]
e T T

Energy resolution [%0]
(0]

B Determined from photo
peak in >>Fe spectrum

® Without B-field:

B No deterioration Iin
high magnetic fields

T 2 3 4 s B Constrained by low
Magnetic field [T] - —
primary electron statistics
Measured with
5 T magnet at DESY

Adrian Vogel  Charge Broadening and lon Backdrift in a GEM Readout for a TPC 5



lon Backdrift: Setup and Parameters TESLA,

Charge transfer determined
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Optimisation for
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lon Backdrift: Optimisation

Minimal ion backdrift can be
achieved with:
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lon Backdrift: Latest Results ii:%%te’i&
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lon Backdrift: Charge Width TESLA
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Effective Gain: Cross-Check ii:%%te’i&
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Track Distortions: Setup TESLA

Cathode Shielding

-a Backdrifting ions
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Anode/
Readout

Large TPC (1 m3) with B >>Fe source fixed on cathode

triple-GEM readout ® Continuous intense ionisation

B Formation of ion tube
between readout and source
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Track Distortions: High lon Backdrift TESLA,
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Track Distortions: Reduced lon Backdrift TESL A
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Charge broadening is dominated by diffusion between GEMSs.

B Charge width decreases in high B-fields (200 xm and less)
without loss of energy resolution.

B Influences of voltages and fields in a triple-GEM structure
are well understood and can be optimised.

® Moderate effective gains allow Q3 = O(Qprimary )-

B Measurements with intense ionisation in a TPC

B Distortions of observed tracks depend on ion backdrift.
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