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Dark Matter Halo Radial Profile

Kantzas et al. 2026
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with slope 75, = (9 — 27)/(4 — ) and extension
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see e.g., Quinlan et al. 1995; Gondolo & Silk 1999;
Gorchtein et al. 2010, Lacroix et al. 2015
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Dark Matter Halo Radial Profile

Kantzas et al. 2026
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see e.g., Quinlan et al. 1995; Gondolo & Silk 1999;
Gorchtein et al. 2010, Lacroix et al. 2015 for M,,=1.9x 108 M,
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DM Halo Radial Profile for Markarian 421
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Miscalculation of M,
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can lead to overestimation of the DM density !
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DM-CR Interactions
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in Milky-Way or extragalactic sources

Bringmann & Pospelov 2019, Ema et al. 2019,
Alvey et al. 2019, Bondarenko et al. 2020,

Wang et al. 2022, Granelli et al. 2022, Cui et al. 2022,

Previous constraints imposing

tDM—CR SJ 0.1 ttotal
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Semi-analytical, Multi-zone Jet Model

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

jet acceleration |
and collimation

particle acceleration

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, 20233, 2026 9
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Semi-analytical, Multi-zone Jet Model

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

jet acceleration |
and collimation

particle acceleration

Blandford & Konigl 1979;
Hjellming & Johnston 1988;

z,. particle Falcke & Biermann 1995;
acceleration region Markoff et al. 2001, 2005;
R : jet base radius /\ Maitra et al. 2009;
0 5 ) Crumley et al. 2017;
o=B*/4mpc*: [ bulk Lorentz Lucchini et al. 2019, 2022

magnetization factor
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Semi-analytical, Multi-zone Jet Model

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

jet acceleration |
and collimation

particle acceleration

Blandford & Konigl 1979;
Hjellming & Johnston 1988;

z,. . particle Falcke & Biermann 1995;
acceleration region Markoff et al. 2001, 2005;
R :)jet base radius /\ Maitra et al. 2009;
0 5 ) Crumley et al. 2017;
o=B*/4mpc*: [ bulk Lorentz Lucchini et al. 2019, 2022

magnetization factor
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Nonthermal Particle Acceleration
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Nonthermal Particle Acceleration
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Nonthermal Particle Acceleration
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[ particle energy ]
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Application to Markarian 421
with and without DM

Kantzas et al. 2026 & Kantzas et al. in prep
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Markarian 421
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Markarian 421 Spectrum WITHOUT DM

Kantzas et al. 2026

(99:*:1) X 10— LEdd,
Ry = (20.1+0.1)R,,
(37i1)

6=0.02, I' =25 f =10, and p=2
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Markarian 421 Spectrum WITH DM

Kantzas et al. 2026
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Fixing the jet parameters leads to too optimistic results !
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Constraints on DM-e scattering
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Towards joint fits ...
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Improving the Best Fits of Markarian 421 - S1

Kantzas et al. in prep
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Spectrum WITHOUT DM - §1

Kantzas et al. in prep
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Spectrum WITHOUT DM - S2

Kantzas et al. in prep
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Interpretation of New Results
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Kantzas et al. in prep
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Take home message

a

Self-consistent DM halo profile

Combination of DM with more physical

jet model (BHJet)

Assessing the impact of uncertainties of

the dynamical properties

More robust results compared to

“timescale approach” and fixed jet

Further analysis of multiple states in prep

[ (—— (

1(~33 E— — tpMe S 0.1 total E

37

BBN

{(ov)/(ecm®s™1) =0
ov)/(em?s™1) = 1072 (mpy/GeV)

T

10~!

Kantzas et al. 2026

—— Syn

| — IC

(3
7

TN ('G(‘\')

with DM (joint fit)
-==-- without DM

""""" with DM (fixeGet) 1
L]

1011 10'14 1017 1'020 1023 1026

v (Hz)



https://arxiv.org/pdf/2509.18850

Extra Material
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More about DM Halo
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Elastic CR-DM Collisions in Other Sources
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