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Observational evidence for 
SMBHB: 

● X-ray variability 
modulated by the orbital 
period.

● Double-peaked Fe K⍺ 
line. 
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Known SMBHBs candidates

MCG+11-11-032: Mrk 915:

P. Severgnini et al. (2018) R. Serafinelli et al. (2020)
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0.2 - 2.3 keV 

SRG/eROSITA

Predehl et al. (2021)
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0.2 - 2.3 keV 

MPEIKI

SRG/eROSITA
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0.2 - 2.3 keV 

MPEIKI

● ~ 1 Million sources detected 
in first eRASS (DR1: 
Merloni et al. 2024). 

● ~ 3 Million sources detected 
in stacked data.

SRG/eROSITA
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Selecting candidates 

● Search for “up-down-up-down” 
or “down-up-down-up” light 
curves in extragalactic sources. 

Tubín-Arenas et al. (in prep.)

Legacy Survey DR10 image.
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Selecting candidates 

● Search for “up-down-up-down” 
or “down-up-down-up” light 
curves in extragalactic sources. 

Periods of ~ 4 and ~12 months → milli-pc separations!
Tubín-Arenas et al. (in prep.)

Legacy Survey DR10 image.
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Selecting candidates 

● Search for “up-down-up-down” 
or “down-up-down-up” light 
curves in extragalactic sources. 

● Request a significance > 3σ 
between eRASS scans. 

7.1σ 7.6σ 6.9σ

Tubín-Arenas et al. (in prep.)

Legacy Survey DR10 image.
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Selecting candidates 

● Search for “up-down-up-down” 
or “down-up-down-up” light 
curves in extragalactic sources. 

● Request a significance > 3σ 
between eRASS scans. 

● Sort by ratio between “bright” 
and “faint” flux states. 

FBright/Ffaint = 5.7

Tubín-Arenas et al. (in prep.)

Legacy Survey DR10 image.
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Selecting candidates 

● Search for “up-down-up-down” 
or “down-up-down-up” light 
curves in extragalactic sources. 

● Request a significance > 3σ 
between eRASS scans. 

● Sort by ratio between “bright” 
and “faint” flux states. 

● 34 SMBHB candidates have 
FBright/FFaint > 5.

FBright/Ffaint = 5.7

Tubín-Arenas et al. (in prep.)



16

Selecting candidates 

● Search for “up-down-up-down” 
or “down-up-down-up” light 
curves in extragalactic sources. 

● Request a significance > 3σ 
between eRASS scans. 

● Sort by ratio between “bright” 
and “faint” flux states. 

● 34 SMBHB candidates have 
FBright/FFaint > 5.

● Non detections in certain 
eROSITA scans are also 
considered. 

Tubín-Arenas et al. (in prep.)

Legacy Survey DR10 image.
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Advertisement: The eROSITA Upper Limits (Tubín-Arenas et al. 2024)
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Advertisement: The eROSITA Upper Limits (Tubín-Arenas et al. 2024)
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Advertisement: The eROSITA Upper Limits (Tubín-Arenas et al. 2024)

DR1 upper limits: https://erosita.mpe.mpg.de/dr1/AllSkySurveyData_dr1/UpperLimitServer_dr1/

https://erosita.mpe.mpg.de/dr1/AllSkySurveyData_dr1/UpperLimitServer_dr1/
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Follow up of the best SMBHB candidates

Tubín-Arenas et al. (in prep.)
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Follow up of the best SMBHB candidates

Tubín-Arenas et al. (in prep.)
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Spectral 
properties of 
the SMBHB 
candidate

Tubín-Arenas et al. (in prep.)
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Multi-wavelength 
view of the 
SMBHB 
candidate

WISE

ATLAS

Swift/UVOT

SRG/eROSITA
NICER

Swift/XRT

Tubín-Arenas et al. (in prep.)
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Multi-wavelength 
view of the 
SMBHB 
candidate

Tubín-Arenas et al. (in prep.)



28

So far…

● 34 eROSITA-selected SMBHB 
candidates with FBright/FFaint > 5. 

Legacy Survey DR10 image.
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So far…

● 34 eROSITA-selected SMBHB 
candidates with FBright/FFaint > 5. 

● 16 of which we can follow up 
with NICER and Swift.

Legacy Survey DR10 image.
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So far…

● 34 eROSITA-selected SMBHB 
candidates with FBright/FFaint > 5.  

● 16 of which we can follow up 
with NICER and Swift.

● Another “promising” candidate.

● 6 NICER monitoring campaigns 
ongoing.   



31

Conclusions 

● 34 eROSITA-selected SMBHB 
candidates with FBright/FFaint > 5.

● 16 of which we can follow up 
with NICER and Swift.

● Another “promising” candidate.

● 6 NICER monitoring campaigns 
ongoing. 

● If successful, we could discover 
the SMBHB with the smallest 
separation!

7.1σ 7.6σ 6.9σ FBright/Ffaint = 5.7

WISE

ATLAS

Swift/UVOT

SRG/eROSITA
NICER

Swift/XRT

Tubín-Arenas et al. (2024)

Tubín-Arenas et al. (in prep.)
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