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What else can neutrinos teach us?

e Cosmological observations set little constraints on the nature of dark matter

) lightest
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*  WIMP annihilations
Axions
Sterile
neutrinos

* Anomalous neutrino flux from regions with high dark matter density, as the Galactic centre!?



Modelling the source: simulation of a dark matter neutrino signal

Creation of neutrinos by WIMP dark matter annihilation in the galactic centre
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Modelling the source: simulation of a dark matter neutrino signal

Creation of neutrinos by WIMP dark matter annihilation in the galactic centre

Annihilation channel —_

+\\/— + = +p— 7]
wWw bb vr HH v Dark matter mass
Ve, VIJ' \)1— 10—7 ‘)e, ‘)u, VT . . .
6 mpm = 10 TeV mpm = 100 TeV most Interesting signature:
- 10 <ov> =10"2cm3s7?! 10- <ov> =10"2cm3s7?! the peak
v
I
£ 1071
Flux: %
G 1077 S
S 1o-15 Annihilation cross-section
g
2
% 10—17
10-19
2000 4000 6000 8000 10000 20000 40000 60000 80000 100000
E [GeV] E [GeV]

N

e, 1< av2> dN¢ / / 2(9. 1)dl d6) Neutrino flux oroportional to Cut-off at dark matter mass
dEdt  4r 2m} soios” annihilation cross-section

)

Spectra Dark matter distribution
around Galactic Centre



The KM3NeT telescope

Detectable neutrino
energies GeV - PeV

Water Cerenkov detector
in the Mediterranean sea

Two sites:

ARCA (neutrino astronomy)
ORCA (neutrino oscillations)

different type of neutrino
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How does the KM3NeT/ARCA data look like?

Total event rate of ARCA with 21 detection strings (ARCA21):
~ 10° events per day

(~ 40 neutrinos per day)




Data selection
How can we differentiate neutrinos created by dark matter from other type of events?

Detector: ARCA21 (~70 days)
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Data selection

How can we differentiate neutrinos created by dark matter from other type of events?

Selection:

* We cut all events coming from above
the horizon

*  We apply quality cuts + Boosted
Decision Tree

Rate [day ]

1071

1073

1077

Detector: ARCA21 (~70 days)

weton gl

> cosmic neutrinos

L~ dark matter neutrinos

COS. Vv
dmv

atm. v
atm. u

00

L___1 mc tot
§ data

10° 10° 10* 10° 10° 107 108

Reconstructed energy [GeV]

11



Detector response
KM3NeT/ARCA: a growing detector

Growing detector leads to:

e Higher effective area
— More neutrinos / day

Nevents = ¢p-A-t
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Detector response
KM3NeT/ARCA: a growing detector

Growing detector leads to:
e Higher effective area

e Better angular resolution
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Detector response
KM3NeT/ARCA: a growing detector
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MethOd 100 TeV DM mass,

vV annihilation channel,

How do we find the dark matter neutrinos? <ov>=10"23 cm3s-1
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Method

Signal
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Results
For dark matter searches from our galaxy

« Test different Mpy and annihilation channels

* Limit or sensitivity on the dark matter annihilation cross-section
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Results
For dark matter searches from our galaxy

* Limit or sensitivity on the dark matter annihilation cross-section
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Results

For dark matter searches from the Sun

e Limit on the dark matter spin dependent and spin independent cross-section

spin dependent

KM3NeT/ORCAG6 Preliminary, 543 days

spin independent

KM3NeT/ORCAG6 Preliminary, 543 days
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Conclusions
Looking at the neutrino sky with KM3NeT

Good data-MC agreement

Improving limits with growing detector to WIMP dark
matter properties

Monochromatic lines can be a smoking gun signature
of dark matter

More can be done...!

What are your favourite dark matter models
that we can test with KM3NeT data?
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