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eROSITA. View of XRBs

Table 1. Estimated XLF parameters for high- and low- mass X-ray
binaries from INTEGRAL 9-year survey, and expected number and
fraction of sources to be detected by INTEGRAL and eRosita.
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NeROSita,new 22-162 23—138

Doroshenko et al (2014)



https://ui.adsabs.harvard.edu/abs/2014A%26A...567A...7D/abstract
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A needle in haystack problem for XRBs
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Problem:
AGNs outnumber other X-ray
emitting class sources

Solution:

Usage of Multiwavelength (MWL) Kwown HMXBs (blue) and LMXBs (red)
data for classification eRASS DR1 map view 2
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Identification of the optical/IR counterpart

Bayesian framework (NWAY):

X-ray emitter

P(D|H) = P(Dgy|H)xP(Dnyl|H)

P(Dy|H) -Likelihood based on
geometrical positions

P(D,,|H) - Likelihood based
on photometric data

Salvato et. al. (2018)
Budavari&Szalay (2008)



https://ui.adsabs.harvard.edu/abs/2018MNRAS.473.4937S/abstract
https://ui.adsabs.harvard.edu/abs/2008ApJ...679..301B/abstract

Identification of the optical counterpart f
Machine learning approach
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Identification of the optical counterpart
Machine learning approach

not XRB
s HMXBs
I [LMXBs
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Xray features

(repeat classification) = P_XRAY_SOURCE
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Identification of the optical/IR counterpart
Discrimination from AGNs

Huge imbalance!

AGN-like source XRB-like source
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Identification of the optical/IR counterpart e
Discrimination from AGNSs
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An optical/IR view of view HMXB SRGA J124404.1-632232

Optical counterparts are incorrectly identified for ~30% of XRBs



Identification of the optical counterpart
Machine learning approach

not XRB
s HMXBs
I [LMXBs
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Xray features

P_HMXB_CTPT (repeat classification) - P_HMXGB, ...
P_LMXB_CTPT (repeat classification) = P_LMXB, ...




Classification X-ray sources

Gaia DR3
@atures: \
1. G band magnitude / ﬁlasses/ labels: \

2. BP band magnitude
3. RP band magnitude 1. HMXBs

4. Variability 2. LMXBs
5. Excess noise 3. X-ray emitting INSs (magnetars, pulsars, CCOs)

6. Significance of excess noise 4. CVs
5. WR

-
|

7. Early type stars (O-B, Be, Gamma Cas),

8. Evolved stars (Chromo-active mostly)
Q YSOs J

A\

Doroshenko et al
(2024)

10. Nh column
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True label

HMXB

LMXB

CCO

CV

WR

AGN

OB

MK

YSO

0.0011 () 0 0.064

0.0026  0.086 0.0045 0.12 0.015 0.0088  0.077

0.045 0 . ) 0.019 0.028

0.00012  0.013  0.0058 () 0.23 0.0046  0.013

0.0035

0.00015 0.00012 0.0014 0 IR O.1c-05 0.00067 0.0064

0.0053 0.0014 0.0062 0.00076 0.0032 0.89 0.024

0.0007 0 0 () () 0.0049 0.97 0.026

0.00024 0.00082 0.00015 0.017  0.0026  0.017

HMXBLMXB CCO CV WR AGN OB MK YSO
Predicted label
Completness = 0.7
Purity = 0.83
Prob _cut=0.472
HMXB Candidates: 185
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Thank you for your
attention!
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Classification of X-ray sources. MWL data e
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Imbalanced sample problem
Data augmentation

Original dataset
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Synthetic Minority Oversampling
Technique (SMOTE) generate
new samples in by interpolation
between known class label
sources.
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