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 GeV, thermalmDM ≈ 80Antinuclei can provide a 
background free signal for 

DM below 1 GeV/n

AMS-02 sensitivity to  will 
be improved by 2030  

GAPS made its first flight!

D

Everything calls for an 
improvement of the 

theoretical uncertainties in 
antinuclei predictions 

(both DM and secondary)
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NA49/NA61: SPS fixed-target exp.

ALICE: LHC collider exp.
900 GeV to 13 TeVs =

7 to 17 GeVs =

Di Mauro, JK, Stefanuto, Bellini, Donato, Fornengo, arXiv:2603.19352, accepted in Phys.Rev.D
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Secondary production

Di Mauro, JK, Stefanuto, Bellini, Donato, Fornengo, arXiv:2603.19352, accepted in Phys.Rev.D
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DM annihilation

Tuning to  collider data @ -polee+e− Z

ALEPH, DELPHI, L3, OPAL: 
LEP collider exp

CosmiXs: Arina, Di Mauro, Fornengo, Heisig, Jueid, Ruiz de Austri, JCAP 03 (2024) 035


 GeVs = mZ ∼ 91

47 measurements containing 856 bins
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DM annihilation
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BR(Λ0
b → 3HeX) < 6.3 × 10−8

Recent (2024) LHCb limit

Moise (LHCb coll.), PoS ICHEP2024 (2025) 676
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CR propagation w/ USINE, using BIG/QUAINT models
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Thermal relic An ALADInO-like exp. could help us 
probe the remaining open window 

for WIMPs…
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• Cosmic-ray antinuclei detection are among the most promising avenues to 
probe dark matter particles 


• The astrophysical background for  is well predicted, and orders of 
magnitude below a potential signal from DM annihilation


• The theoretical uncertainties coming from the choice of the coalescence 
model are negligible compared to the ones related to the DM density 
distribution and propagation models


• AMS-02 and GAPS could in principle detect a couple of  from DM. But a 
new detector like ALADInO could probe the remaining open window for 
WIMPs

D

D
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Antinucleon production

CR antinuclei in DM searches: Insights from collider data
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Di Mauro, Jueid, JK, Ruiz de Austri, Phys.Rev.D 112 (2025) 083017

Good enough for prompt antinucleons 
Refinement needed for -hadron productionB

Fit over 4185 bins! 
(χ2/Ndof ≈ 1.18)
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Refinement of f(b → B-hadrons)

Refinement of BR(Λ0
b → 3HeX)
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Careful when using the  model…Δp
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Di Mauro, JK, Stefanuto, Bellini, Donato, Fornengo, arXiv:2603.19352, accepted in Phys.Rev.D
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AMS-02 antiproton upper limits

CR antinuclei in DM searches: Insights from collider data 22

100 101

R [GV]

10°3

10°2

F
p̄

[m
°

2
s°

1
sr

°
1

(G
V

)°
1 ]

G
A

PS
en

er
gy

ra
ng

e

BIG (1s uncertainty band)
QUAINT (1s uncertainty band)
AMS-02 p 2011-2015
AMS-02 p 2011-2018
AMS-02 p 2011-2022

101 102 103 104

DM mass [GeV]

10°27

10°26

10°25

10°24

hæ
vi

[c
m

3 /
s]

BIG

QUAINT

Stefanuto, Di Mauro, Donato, Fornengo, JK, Maurin, arXiv:2605.08338, submitted to Phys.Rev.D

100 101 102 103

Rigidity [GV]

10°8

10°7

10°6

10°5

10°4

10°3

10°2

F
p̄

[G
V

°
1

m
°

2
s°

1
sr

°
1 ]

ann. channel: bb̄
model: QUAINT

mc = 8 GeV

mc = 100 GeV

mc = 300 GeV

mc = 5000 GeV

Secondary
Primary
Total
AMS-02

CR propagation w/ USINE, using BIG/QUAINT models
Maurin, Comput.Phys.Commun. 247 (2020) 106942 Génolini et al., Phys.Rev.D 99 (2019) 12, 123028



J. Koechler (INFN Turin)

Antideuteron flux at Earth
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Antideuteron upper limits on DM
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