LHC Science with AGN
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Have you seen this!?
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an absorption-like feature:
not a line
not an edge

If so then...
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The strong-CP problem




The QCD Lagrangian
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building blocks: . symmetries:




The Peccei-Quinn solution
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Axions as DM particles




The EM+axion Lagrangian
Cem = £1°° + gBEa
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Current limits
m, > 10"%eV
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main limitation:
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One could do better w/AGN




photon-axmn conversion

B IR
</l = 79°B"1"" |l Resonance energy: (R

strong mixing

regime B dependence on plasma density and
B temperature, and magnetic field value.
(NO DEPENDENCE ON ATOMIC DATA)

~

“Feature” depth:

. 2 non-linear dependence on the

e magnetic field and the system’s size
(VERY DIFFERENT CURVE OF GROWTH)

prowrparseconeion B8 “Feature” width:
B depends primarily on the stratification
of the magnetic field and density, and,
to a lesser extent, on the system size.

(NO DEPENDENCE ON TEMPERATURE)

W0 (arbitrary units)

atomic lines

107 107
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Astrophysical Objects
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We can do much better!!!




Summary

* Axions provide a solution to the strong-CP
problem and dark matter problems. Their
detection may also help to establish string
theory and could shed light on quintessence
fields (cosmological constant).

*Detailed spectral predictions of photon-axion
oscillations were calculated

*Features are expected to show up in the soft to
hard X-ray band and require high-res grating
spectra to be securely detected

*Observations of AGN (and also magnetars and
pulsars in the IR band) are several orders of
magnitude more sensitive to axions compared to
current terrestrial experiments.



