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Motivations

 The recently launched Spectrum-Roentgen-Gamma space observatory 
(SRG), carrying two X-ray telescopes on board, ART-XC and eROSITA, is 
expected to contribute considerably to cosmology by investigating cosmic 
large scale structure properties associated with galaxy clusters, providing 
a major improvement in cosmological constraints as compared to the 
results from earlier X-ray, Sunyaev-Zeldovich and optical galaxy cluster 
surveys. 

 These studies can further refine the parameters of Standard Cosmological 
Model (ΛCDM), the SRG has also high potential in testing specific particle 
physics models of dark energy and dark matter.



Decaying Sterile Neutrinos
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We concentrate on a particular candidate of dark matter—sterile neutrinos—unstable because of mixing 

with active neutrinos and consequently exhibiting a two-body radiative decay into active neutrino and 

photon

Decay Rate:

The outgoing photon energy is 



Modern Constraints

Constraints on the parameters of sterile neutrinos. 

The green color indicates the allowed region of 
sterile neutrino parameter space consistent with X-
ray searches (solid lines indicate the upper limits), 
cosmological limits from Big Bang 
Nucleosynthesis (dashed line refers to the lower 
bounds) and cosmological constraints from MW 
satellite galaxy counts (dashed line). 
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Credit: http://srg.iki.rssi.ru/



SRG Scheme

The eROSITA X-Ray Mirrors  



Credit: arXiv:2104.13267v2
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SRG Technical performance



SRG Background

Sketch of ART-XC (dashed lines) and eROSITA (solid lines) 
astrophysical and internal detector backgrounds. The yellow 
lines show the estimated sky background using the models 
of Lumb et al. (2002) and Gruber et al. (1999), convolved 
with the telescopes’ responses averaged over the FoV. The 
blue lines show the level of the detector internal 
background (fluorescent lines are not shown). For eROSITA, 
the astrophysical background dominates below ∼ 2 keV, 
while at higher energies, the detector background exceeds 
the sky background by an order of magnitude. 
(arXiv:2104.13267v2)



SRG Background

Stacked eROSITA all-sky survey background spectrum (per 
individual telescope). The blue points are the total 
measured background. The red points show the background 
measured during filter wheel closed observations (see Fig. 
12). The indicated spectral lines are of instrumental origin 
(see text). The black points mark the reconstructed (i.e., 
corrected for vignetting) on-axis photon background 
spectrum. The horizontal magenta line is the approximate 
expected particle background level estimated pre-launch 
(Tenzer et al. 2010). (arXiv:2010.03477)



Expected Signal
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Dark Matter Profile
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Uncertainties of Profiles



Expected SRG Constraints 

The expected limits on the sterile neutrino model 

parameter space to be obtained (assuming no 

signal) with already collected data towards the 

GC (solid line) and with data to be collected after 

1-year (dashed line) and 4-year (dotted line) 

operation in the all-sky survey mode and used to 

analyze the signal from 60◦ -region around the 

GC. Red (blue) lines refer to eROSITA (ART-XC) 

instruments; black solid and dashed lines indicate 

existing constraints.

𝐹𝐷𝑀
𝐺 𝐸
Ω 𝑇𝑜𝑏𝑠

𝐹𝐷𝑀
𝐺 𝐸
Ω 𝑇𝑜𝑏𝑠 + 𝐶𝐵𝐺𝑇𝑜𝑏𝑠

= 𝜎, 𝑑. 𝑜. 𝑓. = 1



Summary and Outlooks

 The SRG telescope has a high potential for testing the 
hypothesis of the presence of decaying dark matter. During 
this mission, it becomes possible to further limit the allowed 
range of parameters.

 The distribution of dark matter in a galaxies has significant 
uncertainties, which requires refinement of the parameters of 
the distribution of dark matter.

 As part of the SRG mission, it becomes possible to conduct a 
joint correlation analysis of galaxies, galaxy clusters, and 
traces of the decay of dark matter in the analysis of the large-
scale structure of the Universe. 

 The cosmic X-ray background detected by the SRG 
observatory is very stable. Covering the entire sky will allow 
us to study not only the dependence of the background on 
energy, but also on direction.

 We are currently developing our analysis for new 
observations and data.



Pale Blue Dot: Earth is a bright pixel when photographed 
from Voyager 1, 6 billion kilometers (3.7 billion miles) away.

“The Cosmos is all that is or was or ever will be. Our feeblest 
contemplations of the Cosmos stir us - there is a tingling in the 
spine, a catch in the voice, a faint sensation, as if a distant 
memory, of falling from a height. We know we are approaching 
the greatest of mysteries.”
― Carl Sagan, Cosmos



Thank you for your attention!


