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The observation of GeV and sub-GeV anti-deuteron (d) in the cosmic ray flux could be a very
strong signature for dark matter annihilation in our Galaxy. Expected d background is negligible.
(Goal of the Anti Deuteron Helium Detector (ADHD) project is to study the signatures offered
by an He calorimeter for the identification of d in cosmic rays thanks to d-He metastable states.

Meta-stability of exotic atoms p-He and d-He ADHD detector scheme
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delayed Trigger: prompt & us delayed energy
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Phys.Lett.9(1964)65 - PRL23(1969)63 Annihilation Time [us] Acceptance: ~ 0.2m? sr 50-150MeV /n

Test of HeCal prototype
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Gonstant 6,912 248 300 keV => 3.9 ns (u crossing the diameter)

e 0 a7, 3 MeV => 1.36 ns (u crossing the whole detector)
Analysis of Proton Test Beam Data is ongoing

e Sensitivity similar to GAPS & AMS-02 expectations
e (Complementarity in the explorable energy region

e Low energy p flux measurement with 5-10% error

- o Lightweight & simple technology (<500 kg scintillators)
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ATime [s] contacts: http://www.tifpa.infn.it /projects/adhd/

January 2021: Test Beam @ Trento Protontherapy facility 70-240 MeV

Prototype:
Arktis B-470
“He scintillatr
(for fast n)
PMT replaced
8xSiPM array
allow test with

proton beam




