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On the polarized 
light from 

active galactic nuclei
 observed by IXPE
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The “first” X-ray polarized light
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Active Galactic Nuclei

Broadband Emission

Radio loud

Ghisellini+16, 
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Active Galactic Nuclei

Broadband Emission

Radio quiet
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Blazars
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Blazars classification
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Blazars classification
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Blazars classification

IXPE 

operating


Band
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IXPE observations revolutionize our knowledge

IXPE-Blazar Goal 1

How are particles accelerated?
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Solid picture of what we may expect
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IXPE-Blazar Goal 2
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Mrk 501: the first X-ray polarized light for a blazar V
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Liodakis+2022

But see Zhang+2024 for a different perspective
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IXPE-Blazar Goal 2

IXPE-Blazar Goal 1

How particles are accelerated?

Mrk 501: the first X-ray polarized light for a blazar VI

Particles are likely accelerated in shocks,


 Jet’s emission is energy stratified

Marscher & Gear 1985,
Angelakis+2016
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How particles are accelerated?

Do other Blazars behave the same?
Pouya+2024

YES!

<latexit sha1_base64="L6k7Uu2Z16HuVR4sN4zvHTx0Ztg=">AAACBXicbVC7TsNAEDyHVwivBEqaExESVWQjBBQUETSUQSIPKbGs82UTTjmfrbs1KLJS8xW0UNEhWr6Dgn/BNi4gYYrVaGZXuzt+JIVB2/60SkvLK6tr5fXKxubW9k61ttsxYaw5tHkoQ93zmQEpFLRRoIRepIEFvoSuP7nK/O49aCNCdYvTCNyAjZUYCc4wlbxqbdASnr7IapjXnlet2w07B10kTkHqpEDLq34NhiGPA1DIJTOm79gRugnTKLiEWWUQG4gYn7Ax9FOqWADGTfLTZ/QwNgxDGoGmQtJchN8TCQuMmQZ+2hkwvDPzXib+5/VjHJ27iVBRjKB4tgiFhHyR4VqkmQAdCg2ILLscqFCUM80QQQvKOE/FOA2pkubhzH+/SDrHDee0Yd+c1JuXRTJlsk8OyBFxyBlpkmvSIm3CyQN5Is/kxXq0Xq036/2ntWQVM3vkD6yPbzXTl+w=</latexit>
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<latexit sha1_base64="bAkKnzrsmE/97dqX6BxAqaXL95w=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrERAsoIGsogkYeUWNH5sglHzmdzt0ZEVgq+ghYqOkTLp1DwL9jGBSRMNZrZ1c6OF0ph0LY/rcLC4tLySnG1tLa+sblV3t5pmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C2xtfpH77HrQRgbrGSQiuz0ZKDAVnmEhuLzSi/0BrNXoL2C9X7Kqdgc4TJycVkqPRL3/1BgGPfFDIJTOm69ghujHTKLiEaakXGQgZH7MRdBOqmA/GjbPQU3oQGYYBDUFTIWkmwu+NmPnGTHwvmfQZ3phZLxX/87oRDs/cWKgwQlA8PYRCQnbIcC2SNoAOhAZEliYHKhTlTDNE0IIyzhMxSuopJX04s9/Pk9ZR1Tmp2lfHlfp53kyR7JF9ckgcckrq5JI0SJNwckeeyDN5sR6tV+vNev8ZLVj5zi75A+vjG3aGleY=</latexit>

 x//jet

Emission is energy is

 stratified in the jet

almost YES!

Mrk421(Di Gesu+2022,Kim+2024,Maksym+in prep)

Mrk510 (Liodakis+2022,Chen+2024,Lisalda+ sub)


Pg1553+113 (Middei+2023)

PKS 2155–304 (Pouya+2024)

1ES 0229+200 (Ehlert+2024)


1ES 1959+650 (Errano+2024,Pacciani+2024)
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IXPE-Blazar Goal 1IXPE

Radio, IR, Optical

Mrk 421 X-ray & PG 1553+113

 the first EVPA rotation observed at X-ray and optical WLs

De Gesu+22
RM+2023

X-ray 

polarization


 PA swing

optical

polarization


 PA swing

Constant 

X-ray PA

Constant optical PA
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IXPE-Blazar Goal 1IXPE

Radio, IR, Optical

Mrk 421 X-ray & PG 1553+113

 the first EVPA rotation observed at X-ray and optical WLs

De Gesu+22
RM+2023

Regions responsible for the

 MWL emission 


are at most co-spatial
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IXPE observations revolutionize our knowledge

IXPE-Blazar Goal 2

What’s the origin of the second hump in the SED?

(what’s the jet content)



22

Liodakis+2019
e p

What’s the origin of the second hump in the SED?

(what’s the jet content)

basic ideas
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BL Lac observation back to 2022
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BL Lac in Flare

Peirson+2023

2-4 keV

e- Synch

4-8 keV

no p Synch
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BL Lac in Flare and more…

Peirson+2023

2-4 keV

e- Synch

4-8 keV

no p Synch

….soon more thanks to a 4rd IXPE obs
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IXPE opened a new eye on the Universe

Polarization gives us a unique view on the energetic processes in AGN

The Synchrotron emission from blazars is likely due to particles accelerated in 
shocks and it is stratified in energy

Take home 1/2

The high energy component in relativistic jets is likely dominated by 

a Compton (SSC) process involving electrons





Radio quiet AGN 1/2



Radio quiet AGN 2/2
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AGN radio quiet open questions
What’s the geometry 


of the hot plasma Obscuring Torus shape?

Different

predictions

In terms of 

PD and PA
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Basic ideas

High degree of anisotropy

high polarization expected

(highly inclined systems)

High degree of symmetry

low polarization expected


(~face-on systems)

The radiation is polarized 

perpendicularly to the 


scattering plane



Radio quiet AGN

1st hint



Radio quiet AGN

2nd hint



Radio quiet AGN (Compton-thick)

Marin+24

Circinus

NGC 1068
Significant detection of the PD

PA Perpendicular to the Jet



Radio quiet AGN (Compton-thick)

Marin+24

Circinus

NGC 1068
Significant detection of the PD

PA Perpendicular to the Jet
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Torus consistent with Unification Model 


Take home 2/2

Radially extended X-ray corona

(emphasize the disc-corona relation instead of the jet/corona)

IXPE opened a new eye on the Universe

Polarization gives us a unique view on the energetic processes in AGN



Radio quiet AGN

Thank you for

 your attention


