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MPGD-HCAL for future collider experiments: status
and perspectives

The next generation of calorimeters for experimental facilities at future colliders, as FCC-ee or Muon Col-
lider, should offer excellent spatial, time and energy resolution. This is essential to fulfil the 5D calorimetry
paradigm, ensuring detectors suitable for particle-flow (PF) techniques which guarantee unprecedented preci-
sion in jet energy resolution. Such advancements will enable the measurement of Higgs couplings to quarks
with sub-percent accuracy. In pursuit of this objective, we propose a novel hadron calorimeter (HCAL) uti-
lizing resistive Micro Pattern Gaseous Detectors (MPGD). MPGD HCAL is particularly ideal for PF due to its
high-granularity readout capabilities (on the order of cm²), and is well-suited to the Muon Collider’s challeng-
ing background conditions, being a radiation-hard technology with high-rate tolerance (up to 10 MHz/cm²).
Additionally, resistive MPGDs, including resistive Micromegas and µ-RWELL, provide excellent spatial res-
olution, operational stability (with discharge quenching), and uniformity, making them highly suitable for
calorimetry. In this contribution, we will present the latest developments in the project, including simulation
studies using GEANT4 and Pandora Particle Flow reconstruction within the Muon Collider framework. We
will also share recent results from test beam campaigns, which focus on evaluating the performance of the
MPGD active layers, such as efficiency, uniformity, time resolution, and the initial studies on the hadronic-
shower response of a 8 layers MPGD-HCAL prototype using pion beams with energies up to 10 GeV.
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