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The X-ray spectra of active galactic nuclei (AGN) – actively accreting supermassive black holes –
often show characteristic structures at energies associated with the emission and absorption of iron.
Two competing interpretations for these features have been proposed. In the first, the spectral
complexity is understood as being a strong emission line of iron arising from the surface layers of
the inner black hole accretion disk. The observed line is extremely broad and asymmetric due to
the trans-relativistic orbital velocity of the inner accretion disk as well as the strong gravitational
redshift close to the black hole. Within this interpretation, the X-ray spectrum allows us to
probe strong gravitational physics and measure the spin rate of the black hole. The competing
interpretation is one in which the X-ray spectrum is shaped by the absorption and scattering of
X-rays as they pass through multiple layers of material on their journey from the inner regions of
the accretion disk out to the observer. If this is the correct viewpoint, the X-ray spectrum has
little to say about relativistic physics but is a probe of the complex outflows/inflows around the
black hole.

In this essay, you will review and contrast these two interpretations of the X-ray spectrum of AGN.
Your essay should cover the following key points:

(1) Outline of the observed X-ray emission from AGN, focusing on the nature of the X-ray spectrum
and its temporal variability.

(2) Description of the basic assumptions behind each of these two interpretations for the X-ray
spectrum, including the key predictions made by each of the interpretations.

(3) Evaluation of the strengths and weaknesses of these two interpretations.

(4) Your view of the controversy, putting forward well justified arguments for why one, both, or
none of these interpretations is the correct viewpoint.
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