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Introduction
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Active galactic nuclei (AGNs)
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Roles of AGNs in Astrophysical Sciences

Formation of supermassive black hole

Discovery of distant objects

Study of intervening intergalactic medium

Measurements of cosmological parameters

Investigation of star formation and accretion history

Principal probes of the Universe on large scales
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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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Classification of AGNs

Radio Loudness factor:

RL = log

[
S5GHz

SB

]
(1)

Minority of AGNs (10 - 15%) are radio-loud (RL ≥ 10),

Majorities (85 %) are radio-quiet (RL < 10)

Intensity of the Powerful relativistic jets:

Radio-Loud AGNs → Jetted AGN

Radio-Quiet AGNs → Non-jetted AGN
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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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AGNs Emissions

Broad Spectral Energy Distribution

AGNs emissions are

Thermal/Disk dominated (' 90
%)

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

Non-thermal emissions occur at all
wavelengths
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Unification of AGNs

Unification Models include:

Unification of AGNs based on Intrinsic Properties and Evolution

Unification of AGNs on the basis of Relativistic Beaming and
Orientation effect

Unification via Blazar Sequence

Evidence in favour or against any of the unification model does not
invalidate other models; each model is independent of the other
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Relativistic Beaming Concept and Basic Assumption

In relativistic beaming model, the emission from radio sources are
produced by two components:

Boosted core (beamed) emission

Isotropic lobe (unbeamed) emission

Radio Core-dominance

Rr =
Lr ,b
Lr ,unb

=
RT

2

[
(1− βcosθ)−2 (1 + βcosθ)−2

]
(2)
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Relativistic Beaming Concept and Basic Assumption

The radio beaming factor

gr (β, θ) =
1

2

[
(1− βcosθ)−2 (1 + βcosθ)−2

]
(3)

γ − ray Core-dominance:- ratio of the core to lobe γ − ray luminosity
components

beamed γ-ray emission

unbeamed γ-ray emission
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Relativistic Beaming Concept and Basic Assumption

γ − ray core-dominance parameter

Rγ =
Lγ,b
Lγ,unb

=
RT

2

[
(1− βcosθ)−2 + (1− βcosθ)−2

]
(4)

If the γ − ray beaming factor is

gγ (β, θ) =
1

2

[
(1− βcosθ)−2 + (1− βcosθ)−2

]
(5)
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Relativistic Beaming Concept

γ − ray Core-dominance

Rγ =
Lγ,b
Lγ,unb

= gγ(β, θ) (6)

The viewing angle (θm) can be estimated assuming β = 1

θm = cos−1

[
2Rm + RT − [RT (8Rm + RT )]1/2

2Rm

]1/2

(7)

Evaristus U. Iyida The unifying model of Jetted AGNs: the contributions of relativistic and orientation EffectsSynergies in Non-Thermal Astrophysics in Southern Africa, Centre for Astroparticle Physics (ECAP), Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany 16 / 27



Aim, Sample Description and Calculation

Aim:

Dervive the γ -ray coredominance to investogate the relativistic
beaming and orientation effects

Blazar Sample: Fermi Large Area Telescope (4FGL)

397 blazar selected from the Fermi-Large Area Telescope (Fermi
LAT, 4FGL)

153 Non Fermi-detected Radio galaxies (46 FR Is and 107 FR IIs) from
the VLA survey

The beamed and unbeamed γ-ray emissions computed using

Lγ = 4π2
LF (1 + z)αγ−1 (8)
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Analysis and Results
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Results cont’d
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Conclusion

Relativistic beaming parameters of blazars and radio galaxies were
used to quantitatively test for the consistency of Unified scheme of
jetted jetted AGNs

From the comparison of the distributions of Lγ,b and Lγ,unb, it is
observed that FSRQs could be the extreme version of radio galaxy
populations

This indicates that jetted AGN may start off as a radio galaxy and
grow through BL Lacs to FSRQs

Signifying that radio galaxies are the youngest subclasses of the jetted
AGNs with least beaming effect.
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Questions/Comments/Suggestions

Thanks for Listening
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