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FURTHER READING

DM

Over recent decades, many experiments have searched 
for evidence of dark matter (DM): nevertheless no 
signal of a DM candidate has yet been reproduced by 
independent experiments.

A possible solution comes from dark sector (DS) 
theories: DM could live in a separate world from SM 
particles. In the simplest model, a portal could connect 
these two worlds, acting as the mediator of a new 
interaction. The mediator is called dark photon (DP) or 
A’. Assuming that A’ couples to leptons, it could be 
produced through Bremsstrahlung (e+ N → e+ N A’) or 
annihilation (e+ e- → γ A’).

Target

ECal

PADME is looking for the 
invisible decay of A’ using a e+

beam on a target: 

with known beam energy and 
target at rest.  The momentum
of the γ in the final state 
must be measured to 
reconstruct the kinematic of 
the reaction.
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~ 4.5 m

▪ POSITRON BEAM, ~25k-30k e+ per bunch

▪ ACTIVE DIAMOND TARGET, 100 μm thickness

▪ MIMOSA, pixel tracker

▪ DIPOLE MAGNET, 0.45 T

▪ VACUUM VESSEL, 10-5 mbar

▪ CHARGED PARTICLE VETO SYSTEM, plastic 
scintillators

▪ BGO ELECTROMAGNETIC CALORIMETER (ECal)

▪ PBF2 SMALL ANGLE CALORIMETER (SAC)

▪ POSITRON BEAM MONITOR (TimePix3)

The calorimeter of the experiment consists of two detectors, the Electromagnetic Calorimeter (ECal) and the Small Angle Calorimeter (SAC). A signal in PADME is a SM 
photon in the ECal, and no other particles in the other detectors. The ECal must detect this SM photon in the final state to reconstruct the kinematic of the experiment. 
The main backgrounds of the experiment is Bremsstrahlung radiation e+ N → e+ N γ, which is most intense (~ 102 MHz) at small angles to the beam. For this reason, the ECal

has a hole in the center, which allows Bremsstrahlung radiation to pass through. The SAC is designed to stand the high rate of Bremsstrahlung. The other principal
source of background is the annihilation into two or three SM photons: e+ e- → γ γ (γ). The correlation of photon events in the SAC and ECAL allows the tagging of 2- γ
and 3- γ events.

▪ Run1: secondary beam, 25k 
positrons/bunch, 545 MeV, 250 ns

▪ Run1: primary beam, 25k 
positrons/bunch, 490 MeV, 250 ns

▪ Run2: primary beam, 28k 
positrons/bunch, 490 MeV, 280 ns


