MPGD – The Path Forward
Summary of the discussions during the meeting on September 28th. The discussion was guided by slides prepared by the eRD108 MPGD group in answer to earlier questions.
Related to the question what R&D needs to be finalized for the Standard μRWell (as discussed on slide 5 of Kondo’s TIC presentation, leftmost column) the answer after discussion was none. There is no worry that a Standard μRWell (no capacitance sharing) with 3 mm gap will not work for ePIC. The main challenge is that it requires an estimated 2-2.5 years of engineering & design to meet the ePIC geometry constraints. The main drawback is that it provides a poor nominal hit resolution (~300 μm) over the broad angular range. We do not know the exact spatial resolution needs yet from the detailed full simulations. 
Related to the question what additional R&D is needed to make a thin-gap μRWell (as discussed on slide 5 of Kondo’s TIC presentation, 2nd column from the left) with capacitive sharing an option for an MPGD tracker for ePIC, it will need the same years of E&D but would rely on the availability of heavy gas along this timeline to continue tests. This solution allows better resolution over the broad angular range. The main concern of this option is the efficiency and stability that can be reached with a single-stage amplification. The default solution for losing efficiency is to compensate gain with high voltage, but there is no real freedom for this with a single stage. This is what the hybrid design would mitigate.
There was discussion that in all cases we need a backup solution we can fall back on, which is what the standard μRWell with 3 mm gap would provide. The mechanical structure of the thin-gap and the standard μRWell could be made compatible with both a thin-gap and the fall back standard μRWell.
There was further discussion if we could do the same in case of the hybrid design ((as discussed on slide 5 of Kondo’s TIC presentation, 3rd column from the left). If one removes capacitive sharing, removes the extra GEM foil, and increases the gap, one can go back to standard μRWell. One would have to design the mechanical structure to allow this. It could potentially be a valid R&D component to show we can change the gaps sizes with the same structure.
There was discussion if the addition of the extra GEM layer added risk for stretching, but the cathode and PCB allow that, there is no need to change the structure. Thus, in all cases one ends up with a 2-2.5-year need for engineering and design of the structure. The answers on performance of the ongoing generic R&D that works for a hybrid are not known yet (but will be in a month). If confirmed, all one has to worry about is how to go to large scale, which is always a worry and why we want to get to full-size engineering test article.
The conclusions of this meeting were that we:
1) We can start work on a mechanical design of a full-size outer MPGD structure.
2) We should make this design compatible with both a standard μRWell and thin-gap hybrid. Priority should be given to the standard option, which is the reference also to mitigate risks. Then the thin gap option. A mechanics that is compatible also with the hybrid option can be more demanding. An analysis of the extra mechanical requirements should be performed.
3) A plan should be made to make prototypes for all three options, standard μRWell, thin gap and hybrid, with the SAME mechanical structure. We asked the MPGD group to come up with this.
4) In parallel, we need to continue the tracking simulations to confirm the hit resolution requirements for the MPGDs.
