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SUMMARY

Standard COBRAs were introduced in [1]; they are GEM-based MPGDs with two multiplication regions, capable of delivering high charge gains. THCOBRAs were
developed by [2], as thicker COBRAs with the aim of achieving a more robust configuration, less prone to sparking damages. While COBRAs are made from kapton,
THCOBRAS are made from G10, which is not compatible with vacuum applications, such as sealed gas detectors.
The COBRA 125 has an intermediate thickness (125µm), aiming at joining the vacuum compatibility of the standard COBRA and the sparking robustness of
the THCOBRA. This philosophy was already followed in [3], for 100µm thick GEM foils.

THE COBRA 125

The COBRA 125 has a similar design to the standard COBRA, but with an in-
creased thickness of the kapton foil. This structure was manufactured at CERN
workshops with 10× 10 cm2 active area.

Figure 1: COBRA 125.

Table 1: COBRA 125 geometry.

Component Size [um]

Kapton thickness 125
Hole spacing 400
Hole diameter 60 – 120

Electrode width 60
Electrode spacing 60

EXPERIMENTAL SETUP

The COBRA 125 was
operated in current
mode, for charge gain
calibration, and in pulse
mode, for charge gain
and energy resolution
determination. The drift
region is 7mm deep and
the induction region is
4mm deep. A mixture of
Ar-10%CH4 was flowing
through the detector at
4 L h−1. Figure 2: Pulse-mode setup.

RESULTS

The following data was measured with 0.1 kV cm−1 drift field. A 55Fe source was used in pulse mode (charge gain and energy resolution measurements), while a pulsed
UV lamp was used in current mode measurements (for charge gain calibration).

Figure 3: Charge gain versus hole voltage. Figure 4: Charge gain versus strip voltage. Figure 5: Spatial uniformity of charge gain.

Figure 6: Energy resolution versus hole voltage. Figure 7: Energy resolution versus strip voltage. Figure 8: Spatial uniformity of energy resolution.

CONCLUSIONS

The COBRA 125 achieved gains of 6 × 104 (same as the THCOBRA) due to its
improved robustness to discharges. Its energy resolution is around 20%, which
is comparable with other MPGDs. The spatial uniformity of the COBRA 125 over
its 10× 10 cm2 is more uniform than other multi-stage MPGDs; 8% maximum de-
viation in charge gain and 15% maximum deviation in energy resolution. Future
work will count on implementing a modified COBRA 125 for position resolution
determination.
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