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Limadou HEPD-01

The Limadou HEPD-01 is the main italian contribution to the 
CSES-01 mission. It is particle detector designed to measure 
fluxes of charged particle: manly electrons, protons and light 
nuclei.

Space weather - SEP 2021

GRB detection

Modulation in proton flux

Source: ApJL 945 L39
Source: ApJ 960 21

TEONGRAV

Supernova explosions & compact binary mergers 
produce bright multimessenger signals: 
● gravitational waves;
● neutrinos;
● electromagnetic radiation;
● nucleosynthesis yields.
They provide multifaceted pictures in the 
framework of multimessenger astrophysics.

At TIFPA, we develop sophisticated models of these 
events predicting their emissions to:
● …interpret multimessenger observations;
● …design effective observational strategies;
● ..extract the most from multimessenger signals,
in close collaboration with observational facilities.

Top: abundance ratio from a BNS merger, from 
Chiesa et al. ApJL 962:L24
Right: Neutrino luminosities from a BNS 
merger, from Zappa et al, MNRAS 520 (2023)

bottom: kilonova emission from Breschi et al, 2401.03750
EFD-01

EFD-01 is an electric field detector and measures the variation of the ionosphere electric 
field due to perturbations from solar, seismic and anthropic phenomena. It is one of the 
payloads on board the CSES-01 satellite . Detection of the auroral oval

The electric field is calculated 
from the difference in 
measured electric potential 
between the probes.
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Schumann resonance detection
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Observation of NWC transmitter
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AMS is a space version of a precision detector used in 
accelerators

Launch May 16th, 2011, from Kennedy Space Center
on Space Shuttle mission STS-134

AMS-02 is a particle physics 
detector installed on the 

International Space Station 
to measure cosmic ray 

fluxes from 1 GeV to 3 TeV 

The positron flux is the sum of  low-energy part from cosmic ray collisions 
plus a high-energy part from pulsars or dark matter.

 

The Origin of Positrons
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Helium probes the furthest parts of the Galaxy

Iron probes the closest part of the 
Galaxy

Cosmic ray nuclei  from hydrogen to Iron as measured by AMS-02

Antiprotons show a similar trend to positrons.

Antiprotons cannot come from pulsars
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June 22nd, 2017, 06:11:40  UTC

A candidate event  of heavy antimatter
bending plane

Cherenkov cone in RICH

4He:  Charge  =  +2
          Mass     =    3.73 GeV/c2

                     

Charge   =  −2.05 ± 0.05
Mass      =    3.81 ± 0.29 GeV/c2AMS-02 on the ISS

OBSERVED: 

The protons from the CERN SPS accelerator 
are used to create hadron beams that are sent 
to  Cryogenic targets:

• Liquid Helium (2023)
• Liquid Hydrogen (2024)
• Liquid Deuterium (2024)

We want to measure cross sections of 
anti-protons production to INCREASE 
SENSITIVITY of indirect Dark Matter searches 
in 
Cosmic Rays AMBER  expected pbar 

cross section measurement 
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AMBER Cryogenic target 

AMBER Apparatus from the front

A 50 meters long Magnetic 
Spectrometer for fixed target Physics 

Inside the large volume Ring Image Cherenkov Detector (RICH)


