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Introduction
● Goal: to investigate currently available X-ray observations of known 

blazars, with a complete and unbiased approach
  

● Starting point: the Roma Multifrequency catalog of blazars, 
5th edition: https://www.ssdc.asi.it/bzcat/
3561 blazars, selected on the basis of their radio emissions

● Four classes, according to multiwavelength properties: 
5BZB, 5BZG, 5BZQ, 5BZU (colors as in sky distribution dots)
 

● Dividing the set of blazars in two groups, according to the presence 
or not of a counterpart in the Fermi-LAT 4FGL-DR4 catalog 
https://fermi.gsfc.nasa.gov/ssc/data/access/lat/14yr_catalog/

sky distribution in galactic 
coordinates of the blazars 
in the 5BZCAT catalogue,

from paper
Astrophys Space Sci 357, 75 

(2015) 
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List of X-ray catalogs for cross-match
● XMM-Newton Catalog (>1300 deg2; 4XMM-DR13)

http://xmm-catalog.irap.omp.eu/)
● Chandra (~560 deg2; CSC 2.0)

https://cxc.cfa.harvard.edu/csc/)
● Swift-XRT (~3800 deg2; 2SXPS)

https://heasarc.gsfc.nasa.gov/W3Browse/swift/swift2sxps.html
● eROSITA-DE (20627 deg2; eRASS1)

https://cdsarc.cds.unistra.fr/viz-bin/cat/J/A+A/682/A34

eRASS1 coverage,
From Vizier page,
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Summary of 5BZCAT sources detected in different 
catalogs of X-ray sources Marchesi et al. (in prep.)

http://tevcat.uchicago.edu/



Missione 4 • Istruzione e Ricerca Missione 4 • Istruzione e Ricerca Iuliano – VHE Blazars 5

Multiwavelength distributions
● First, studied the properties of the 464 sources matched by either the XMM-Newton 

or the Chandra catalog. Compared multi-wavelength properties

Marchesi et al. (in prep.)
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Blazar classes separation
● Adding the information from the 2SXPS catalog
● Breaking down the sample according to the blazar classes (FSQR, BLL, BLL + host, BCU)

Marchesi et al. (in prep.)
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X-ray to radio flux ratio
● Efficient predictor of TeV detectability
● Significant population of sources with high peak, high x-ray to radio flux ratio

Marchesi et al. (in prep.)
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SED Building with Firmamento
● Web browser tool with an updated version of the 

VOU-Blazars software (Chang+19) 
● Provides synchrotron peak fitting with BLAST 

(Glauch et al. 2022), wPEAK and additional 
catalogs at all bands

● Applying Firmamento to the sample of selected 
candidates, in order to obtain SED distribution

● Resulting file can be used as input for fitting and 
extrapolation to TeV emission

Tripathi et al. 2024, AJ 167 116
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Synchroton peaks with and without eROSITA
● Synchrotron peaks computed by 

BLAST. Error bars represent 1 σ 
uncertainty

● For most of the data, no significant 
change after eROSITA

● Cross-checking SEDs of 
remaining outliers

Iuliano et al. (in prep.)
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Outlier SEDs and Light Curves

In red: data from the eROSITA 
eRASS1 catalog

In blue: data from other catalogs
SED and light curves produced with 

SSDC(ASI) SED Builder: 
https://tools.ssdc.asi.it 

5BZBJ1357-0146

5BZBJ0624-3230

● Different values measured by 
eROSITA-eRASS1 with respect to 
other X-ray data

● Since eRASS1 data are more recent, 
difference may be explained with 
blazar variability
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Variability and change of synchrotron peak

SED and light curves produced with 
SSDC(ASI) SED Builder: 

https://tools.ssdc.asi.it 

5BZBJ1357-0146

● Clear stability in the optical band

● Possible explanation for synchrotron peak 
change after eROSITA data is variability in 
the X-ray band

● However, only a few points in the X-ray 
band, and far in time

5BZBJ0624-3230

Colors according 
to energy band:

● Red: x-ray
● Blue: Optical

● Green: Infrared
● Cyan: Radio

● Violet: UV

Iuliano et al. (in prep.)
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Conclusions
Next steps:

● Model spectral distributions of interesting sources
● Possible application of Machine Learning tools
● Provide a catalog of sources with detectable TeV emission

Special thanks:
● CTA+ Project, in particular my local responsible Carla Aramo
● The CTA EGAL Working Group for their kind suggestions
● Paolo Giommi, for his kind assistance with the VOU-Blazars code and Firmamento

NuBlazar (MNRAS 514, 2022)  (orange)
eRASS1 (A&A/682/A34, 2024) (red) 
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Thank you for your attention
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NuBlazar and eRASS1 catalogues
● NuBlazar (MNRAS 514, 2022): catalog of 124 sources from NuStar measurements

● Already included in VOU-Blazars catalog lists used in our analysis

● Making an independent check of building SEDs directly from NuBlazar list

● From NuBlazar (orange) list, returned 54 sources with eRASS1 data (red)
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SED of outliers

1.79 σ 1.72 σ 1.88 σ

In red: data from the eROSITA eRASS1 catalogue
In blue: data from other catalogues

2BIGB
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