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Indirect dark matter searches
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Cosmic ray (CR) acceleration in AGN jets
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CR cooling due to DM or boosted DM

e.g., Bringmann & Pospelov 2019; Ema et al. 2019;
Cappiello & Beacom 2019; Guo et al. 2020; Wang et al. 2022
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Herrera & Murase, 2024
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Effect of 1nelast1c CR-DM on the y-ray spectrum

Ambrosone et al, 2024
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Elastic CR—DM collisions in AGN jets
Herrera&Murase 2024
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Elastic CR DM coll1s1ons in AGN ]ets

Herrera & Murase 2024
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Semi-analytical, multi-zone jet model

BHJet: a multi-zone model (Lucchini.., DK et al. 2022)

4 = IEA accel.eratl.on | particle acceleration
and collimation

. & Blandford & Konigl 1979;

’ Hjellming & Johnston 1988;
Falcke & Biermann 1995;
Markoff et al. 2001, 2005;
Maitra et al. 2009;

Crumley et al. 2017;

Lucchini et al. 2019, 2022;
Kantzas et al. 2021, 2022, 2023a

Image Credit: T. Revolta
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Jet composition and radiative processes
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The study case of Markarian 421
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Pencil jet: the multiwavelength spectrum of Mkn 421
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Brush jet: the multiwavelength spectrum of Mkn 421

Brush jet: thick and less powerful
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The MW spectrum of Mkn 421 with DM
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Pencil jet: the MW spectrum of Mkn 421 with DM

Pencil jet: slim and
jet power: 0.08 Edd
radius: 10 R

CR acceleration: 20 R
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Brush jet: the MW spectrum of Mkn 421 with DM
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The cooling timescales
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Conclusions

e CRs may cool due to CR-DM collisions
e CR-DM may produce secondary particles via inelastic collisions

e We cannot draw conclusions on the DM nature unless we better constrain jet
physics!

Find BH]Jet
here

® More physical-driven jet models are required !! —

e DMJetin prep
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What is the jet dynamics?

| Brotorc: The kinetic equation approach
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The multi-wavelength emission
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The MW spectrum of Mkn 421 with DM (2)
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Pencil jet: the MW spectrum of Mkn 421 with DM (2
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Brush jet: the MW spectrum of Mkn 421 with DM (2
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The cooling timescales (2)
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Constraints from CR-DM collisions

i Ambro.sone et al. 2023
Herrera & Murase, 2024
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Best-fit (?) of the Steady state with BHJet
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Best-fit (?) of the Steady state with BHJet
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The Steady state
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