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/ The Origin of Positrons \ / Antiprotons show a similar trend to positrons. \
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The positron flux is the sum of low-energy part from cosmic ray collisions
plus a high-energy part from pulsars or dark matter.

to measure cosmic ray

Silicon Tracker
measure Z, P

fluxes from 1 GeV to 3 TeV  ESssc 753

2
@+ (E) = 25 [ Ca(B /B4 + C,(B/E,)"exp(~ B/E)

cutoff
energy

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

" New Astrophysical

/_/\  Sources: Pulsars,
// Positrons \

from

Ring Imaging Cerenkov (RICH)
measure Z, E 7
| 4 or

Cosmic Ray/f""" Dark Matter
Collisions
- Energy [GeV]

Energy [GeV]

A candidate event of heavy antimatter

bending plane

(2 7
& £
‘ e = / OBSERVED:
—_— 55-_:?3!- En i Charge = =2.05+0.05
AMS-02 on the JSS N 4_‘-'@ SR S E ‘ “\\\ Mass = 3.81%0.29 GEV/C2
Iron probes the closest part of the =_= i 4He: Charge = 42
| J/ SEEE——
say N e // Mass = 3.73 GeV/c?
- : A
—ﬁ 2 e . ; Y
\ITI’IHIIIHIHIHIIHIHIIII !Z—EiE |- EEES ~ A\il ;v’.“
i y ’,// e = —E:: \%‘— Z: 7;;‘

X Ch’ gnko 1€ | ' o
June 22™ 2017, 06:11:40 UTC

INFN Si

LIMADOU #B#E

Apparatus for Meson and Baryon 1MeV 10MeV 100MeV 1GeV 10GeV  1GeV

Experimental Research Target LS o o o o o o
B EICE ] [} ] [ ] L] [} HEPD-01
A 50 meters long Magnetic The Limadou HEPD-01 is the main italian contribution to the T
Spectrometer for fixed target Physics | o= CSES-01 mission. It is particle detector designed to measure — I
The protons from the CERN SPS accelerator %, /\ | Muon Filer 1 fluxes of charged particle: manly electrons, protons and light —
are used to create hadron beams that are sent h&lesco oe . - nuclei =5
to Cryogenic targetS: Trigger Plane ¢ 1MeV 10MeV 100MeV 1GeV 10 GeV 100 GeV
AMBER Apparatus from the front Lateral Veto ® — © @ @ ®

NV =

« Liquid Helium (2023)

1

I HEPD-01

« Liquid Hydrogen (2024) o Tracker —_ PAVELA >

1 wsomas  PFOtONS
We want to measure cross sections of . L’ - %
anti-protons production to INCREASE 0 M s

SENSITIVITY of indirect Dark Matter searches
in
Cosmic Rays AMBER expected pbar

cross section measurement
190 GeV/c on LH2

Modulation in proton flux

a0t 3 — 73250 MeV
N _— ..
Sk 25.0-40.9 MeV
s — 40.9-53.0 MeV
¥ 107 r
&
o 4

L

Mev)y!

4x10°

10—13 III|III|III|III|III|III|III|III|III|III
0 02040608 1 1214 16 1.8 2
pT [GeV/c]

— 10 3x10° - 0.24
I’G _ Calorimeter Plane
> 1 z 0.22
g 1 0—1 :;’b — 10.2
i >
Q . n-2
62,10 2 oo 0182
B g0 | N % B 10162
2 ES. ' Ky v A i | i i >,
10 W02 WOA WI0N w02 A2 340D OWNAL @Al 03 GRB21 121 1A ‘\;/1 10.14 %0
-5 day/month/year 3 é _ c
10 10° - > 10.12™
s = —— HEPD-01 — SPI-ACS — PIGsIT =
10 - | = 10.1
07 5x10° - | | I0.08
S 4x10% 10°
10°° N
. T 0| i - 0.06
10° l
S 2x10% | 8x10° -
10710 . (a2 %
GRB detectlon | 7x10? c e by ey ey e ey
1 0—11 2018/12 2019/07 2020/01 2020/07 2020/12 2021/07 2021/12
1012 10? Time (Year/Month)
80
12/11 12/11 12/11 12/11 12/11 12/11 12/11 12/11
13:09:40 13:09:45 13:09:50 13:09:55 13:10:00 13:10:05 13:10:10 13:10:15

EFD-01

bottom: kilonova emission from Breschi et al, 2401.03750
Supernova explosions & compact binary mergers ! :
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Right: Neutrino luminosities from a BNS
merger, from Zappa et al, MNRAS 520 (2023)
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