Probing sterile neutrinos and axion-like particles
from the Galactic halo with eROSITA

Ariane Dekker — PhD candidate at GRAPPA/University of Amsterdam
ICRC 2021

A Dekker, E Peerbooms, F Zimmer, K Ng, S Ando
arxXiv: 2103.13241
Accepted by PRD

GRavitation AstroParticle Physics Amsterda



Indirect dark matter searches |

X-ray searches for dark matter

— = — e —— — —p——— —

\ Warm dark matter
Sterile neutrinos & axion-like particles

\ Where to look?

Highest flux from Galactic Halo

X-rays

\ eROSITA 4yr survey

!';‘MV : Y




Indirect dark matter searches |

Warm dark matter

Sterile neutrinos & axion-like particles

Where to look?
Highest flux from Galactic Halo

- - X-rays

\ eROSITA 4yr survey




Sterile neutrinos

sin“(260)

_ / .
1071 / 7| Alowed regior - Mix with standard neutrinos through

mMixing angle @
v, —=> U, +Y
- Monocnromatic X-ray line with

E, =m,/2

- 3.5 keV ling”

- Rate of decay T, o« m;) sin*(20)

10—13

m
1 keV 20 keV Vs



Sterile neutrinos

sin“(260)

10710 / //// Allowead region

- MX with standard neutrinos througn

mMixing angle @
v, —=> U, +Y
- Monocnromatic X-ray line with

E, =m,/2

- 3.5 keV ling”

- Rate of decay T, o« m;) sin*(20)

10—13

m
1 keV 20 keV Vs



Sterile neutrinos

sin“(260)

_ / .
1071 \/ 7| Allowed regjion - Mix with standard neutrinos through

mMixing angle @
v, —=> U, +Y
- Monocnromatic X-ray line with

E, =m,/2

- 3.5 keV ling”

- Rate of decay T, o« m;) sin*(20)

10—13

m
1 keV 20 keV Vs



Sterile neutrinos

sin“(260)

_ / .
10~10 / e /// Allowed region - Mix with standard neutrinos through

mMixing angle @
v, —=> U, +Y
- Monocnromatic X-ray line with

E, =m,/2

- 3.5 keV ling”

- Rate of decay T, o« m;) sin*(20)

10—13

m
1 keV 20 keV Vs



Axion-like particles

- Monochromatic X-ray line with

E, =m,/2

- Rate of decay I & g2
- XENONTT detector observed excess In

recoll events. ALP explanation at 30 with

hest-fit mass 2.3 keV
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Dark matter flux
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X-ray counts
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AE fixed to angular resolution ~0.35 ke Normal distribution for the
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X-ray count sky maps
7.0 ks eROSITA exposure

Remove Galactic plane with |b|<20

X-ray buobles

Decay signal from the rregeni et al. 2020) Isotropic components
Galactic halo o Cosmic X-ray background
m, =9%eV,I’, =107~ o cROGITAS detector

O =xiragalactic dark matter signa



X-ray count sky maps
7.0 ks eROSITA exposure

\V/elels! NVock data sets

(Generate mock data sets
Joint Ikelhood analysis — Obtain upper Imits at 99% CL




Sensitivity on mixing angle sterile neutrino

NVedian, 68% and 95%
containment regions

Bl Cxcluded regions

(Foster et al, 2027,
Cherry etal 2077,
Ng et al 20719)
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Axion-like particle dark matter
Photon coupling

Median, 68% and 95%

—XCcluded regions

Excluded by X-ray
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Axion-like particle dark matter
Viedian, 68% and 95% -lectron coupling
Sest-fit region XENONT T

B Stclar cooling anomalies

Excluded by X-ray
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XENONT T excess explained by ALP at 30
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Take-home message

“ Studied diffuse emission from Galactic halo from decaying sterile neutrino & ALP
“ Probe a large parameter space of sterile neutrino with eROSITA

“* Improve on current limits for ALP

* Possibly confirm parameter space of interest for the XENONT1T excess
% Poster by Fabian Zimmer discussing similar analysis based on analysing Milky-\Way
satellite galaxies.
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