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Introduction
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Introduction cont’d

Evaristus U. Iyida Modelling the radio - γ-ray emission components of Jetted AGNsDSU2023, EAIFR-ICTP, Kigali, Rwanda 10 - 14 July, 2023 3 / 22



Active galactic nuclei (AGNs)
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Elements of AGNs

SMBH in the centre
∼ 106 − 109M�

Accretion disk, large
temperature range

Obscuring torus (dust) may
block view on disk

Broad-line Region (BLR),
linewidths ∼ 103 − 104 km/s

Narrow-line Region (NLR),
linewidths ∼ 500 km/s

Jets (magnetsied plasma)
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Jetted active galactic nuclei

Observational Properties

Blazars

powered by relativistic jets

rapid and large variation

high and variable polarization

superluminal motions

high energetic GeV/ TeV
emissions

Radio galaxies

powered by relativistic jets

strong variable polarization

superluminal motion in their
radio jets

emit radio waves by synchrotron
process
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Radio Galaxy Classification
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Blazar classification based on synchrotron peak frequency

Blazars are divided into two:

BL Lacertae Objects (BL Lacs)

Flat Spectrum Radio Quasars(FSRQs)

BL Lacs:

Low synchrotron peaked (LSPs)
log νsynpeak < 14(Hz)

Intermediate synchrotron peaked (ISPs)
14 <log νsynpeak < 15(Hz)

High synchrotron peaked (HSPs)
log νsynpeak > 15(Hz)

FSRQs

log νsynpeak < 12(Hz)
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AGN ’tags’ and properties
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AGN ’tags’ and properties cont’d
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AGN ’tags’ and properties cont’d
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AGN ”tags” and classifications cont’d

Tag 5: Broad Spectral Energy Distribution

AGNs emissions are

Thermal/Disk dominated (' 90
%)

Non-thermal/Jet dominated
(less > 10 %)

Non-thermal emissions occur at all
wavebands
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AGNs Radiative Processes
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Modelling of Emission spectrum

Jetted AGNs emission processes

Low energy (radio to X-ray) component - Synchrotron process by
electrons in the relativistic jet.

High energy (X-ray to γ-ray component)

Leptonic model

Hadronic model

High energy radiation is produced via inverse Compton scattering that can
be either SSC or EC
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Methodology and Basic Asssumption

Proxy parameters known as synchrotron spectrum (SS),
Inverse − Compton spectrum (IC) and Compton spectrum (CS)

Synchrotron spectrum

= −
log( Lr

Lx
.K )

log vr
vx

(1)

Compton spectrum

= −
log( Lx

Lγ
.K )

log vx
vγ

(2)

Inverse compton spectrum

= −
log( Lr

Lγ
.K )

log vr
vγ

(3)

L is the luminosities of the objects in radio, X-ray and γ-ray while ν and K
are the observed frequency and the total k-correction factor respectively
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Results
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Results cont’d
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Results cont’d
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Conclusion

Modeled parameters of blazars and radio galaxies used to
quantitatively test the emission components of the sources

From the comparison of the distributions of SS , CS and IC , it is
observed that FSRQs could be the extreme version of radio galaxy
populations

This indicates that an AGN may start off as a radio galaxy and grow
in different emission spectra through BL Lacs to FSRQs

Signifying that radio galaxies are the youngest subclasses of the jetted
AGNs
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Questions/Comments/Suggestions

Thanks for Listening
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