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ALPs: Motivations

® Axion: pseudo-scalar boson expected in the PQ
mechanism for solving the “strong CP problem”

® Axion-like particles (ALPs): light (pseudo)scalar
particles expected in several extensions of SM

® Possible DM candidate.
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ALPs: phenomenology
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ALPs: phenomenology
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ALPs: phenomenology

Photon-ALY cownversion 035

in a B-field
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ALPs: phenomenology

Vacuum po Larizalkion

QED effect
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Not relevant for small (<10-® G) B in clusters/

intergalactic space but not negligible in jets
(B~1 G)



Relevance for VHE

p ™
VHE gamma rays absorbed by Fope(E) = F(E)e ™ (E)

intervening extragal. UV-IR background
(EBL) or within the source
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Photon-axion-photon conversion can modify the effective optical depth
More important for taurl (wg%iﬁauv thick regime)
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[e.g., De Angelis et al., 2007,2011; Mirizzi et al., 2007; Simet et al., 2008;
Sanchez-Condé et al., 2009; Horns et al. 2012; Tavecchio et al. 2012]

Horns et al. 2013



Model of the source

Conversion/reconversion in the AGN environment,
intergalactic space and Milky Way rather well studied

(e.g., Hooper & Serpico 2007, De Angelis et al. 2008, 201 1,
Horns et al. 201 3).

Detailed frealistic calculakion of
cohversion i the source still Lacking,

Often simpus&w o\ssumy%mms (e.9., maximal conversion).



VHE sky: the blazar realm Sourcs Types
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Blazars: phenomenology

IR—soft X-rays MeV—GeV

VF,

E

SED dominated by the relativistically boosted non-
thermal continuum emission of the jet.

Svnﬁhraﬁrom and IC n Lep&mmt models.



Blazars: phenomenology

— - R
~ Blazars occur in two flavors:
FSRQ: high power, thermal
optical components
BL Lacs: low power, lack of
important thermal comp.
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BL Lacs: “naked” jets

*but see Raiteri et al. 2009
Capetti et al. 2010 for BL Lac itself




FSRQ: “dressed” jets

1/2
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Set-up I jet




Set-up I jet

BL Lacs: short jeks
no hot spo&/tabes
A~1 epe
(e.q. Griroletti et al. RO04)

Magnetic field ordered,
predcmmamﬂj Eranverse
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Set-up I jet

FSRQ: Llong jeks
ho&spo&s/mbas
d~0,1-1 Mpc

Magnetic field?
No preferred orientation

Br(d) = Br(d,) (d—)

BT(dO) ~1-5G

Jet Lorentz factor 10



Set-up lI: host galaxy

Criant QLLE,F.'EL&QL gatax:j
Turbulent magnetic field
Coherence length~1lso pc

..... RYE microls

l-.-'

Moss & Shukurov 1996
See also Tavecchio et al. 2012



Set-up lll: radio lobe (FSRQ)

Turbulent magnetic field
Coherence length ™~ 10 kpe
Inﬁensi,&j ~ 10 microt
d~l00 pc




Set-up 1V: cluster

BL Lacs reside in
poor cluster (Ao)

Few of them i reacher
environmemnts

N

neqglected

See Horns et al. 2013



Set-up V: absorption in FSRQ

Details U
Cr, Cralanki’s kalle

tomorrow
Threshold:  Fe > m?2c*  (head-on collision)
g FT et al. 2012
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Results
BL Lacs: jek
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Results
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BL Lacs: jebrhost
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Results

Can we detect “wiggles” in
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Conclusions

BL Lacs:

conversion probability vs energy rather complex
Strongly dependent on position/magn. field

FSRQ:
more regular behaviour of P(E)
huge absorption dumps conversions above 20-30 GeV



Thank You!



