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Positron Annihilation into Dark Matter Experiment (PADME)
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Positron Annihilation into Dark Matter Experiment (PADME)
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The X17 anomaly
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Recent results from MEGII

7Li target for L1(P, y or y-→ee)8Be transition
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X17 anomaly after MEGII result
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X17 search with PADME Run-III
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X17 search with PADME Run-III
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Improving sensitivity: Nee/Nyy
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Plans for Run-IV

New tagger based on Micromegas detector
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PadMMe detector:
• 65 cm x 65 cm
• TPC operation with 2 RO planes (2 views per plane) front-to-front 
• Central drift cathode (stainless steel mesh)
• Single gas gap 10 cm long
• Gas mixture based on fast gas Ar:CF4:Iso=88:10:2; signals read 

using an APV-based frontend

The Micromegas detector
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PADME Micromegas: prototype test at BTF 

Proof of principle with old prototype chambers (from ATLAS) ay BTF on 05/24: 
TMM 5cm drift gap 10x10cm2 + ExMeMM 5cm drift gap (40x50 cm2)
• Ar:CF4:Iso (88:10:2) 
• Ex-Me chamber tilted by 22°
• Very narrow O(mm) positron beam
• Electronics: APV
• HV settings (nominal):
   TMM Amp: 460 V, Drift: 3 kV
   Ex-Me Amp: 490 V, Drift: 3 kV
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PADME Micromegas: prototype test at BTF 

Proof of principle with old prototype chambers (from ATLAS) ay BTF on 05/24: 
TMM 5cm drift gap 10x10cm2 + ExMeMM 5cm drift gap (40x50 cm2)
• Ar:CF4:Iso (88:10:2) 
• Ex-Me chamber tilted by 22°
• Very narrow O(mm) positron beam
• Electronics: APV
• HV settings (nominal):
   TMM Amp: 460 V, Drift: 3 kV
   Ex-Me Amp: 490 V, Drift: 3 kV
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PadMMe detector:
• 3 HV sections  following expected occupancy
• Resistive DLC (diamond-carbon-like) layer
• 2 detectors with different RO electrodes design under construction

● Diamond-like interconnected pads with pitch of 1.1 mm
● ‘Standard’ 2D strip readout with pitch of 1.1 mm (spare/back-up)

The Micromegas detector for PADME
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The CERN-INFN Sputtering machine
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PadMMe detector status:
• All material procured in 2024
• DLC produced in-house at CERN (CERN-INFN machine)
• PCB produced at ELTOS
• Micro-mesh 18/45 um pre-stretched on frame
• First detector (strip-type) assembled at LNF in November 

The Micromegas detector for PADME

New material used for pillar 
creation showed adhesion issues.
Boards back to CERN for repair
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PadMMe detector status:
• All material procured in 2024
• DLC produced in-house at CERN (CERN-INFN machine)
• PCB produced at ELTOS
• Micro-mesh 18/45 um pre-stretched on frame
• Second detector (diamond-type) assembled and under 

preliminaty tests at LNF 

The Micromegas detector for PADME
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● The search for X17 is still a relevant matter in DM searches

● PADME Run-III analysis close to unblinding

● Run-VI in preparation with Micromegas tracker

● Two detectors (1 main + 1 back-up) built and under evaluation; some issues during construction 
being addressed

● Relevant contribution of the (tiny) Napoli group in the Micromegas construction and operation

– Detector design

– Production follow-up and QC

– Development and optimisation of VMM-based DAQ 

Conclusions and outlook
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Thank you
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