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Measuring black hole properties by mapping their surroundings via
X-ray light echoes
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Most black holes are too small on the sky for us to resolve their
immediate environment, but we can still explore these mysterious
objects by watching how matter behaves as it nears, and falls into,
them. As material spirals towards a black hole, it is heated up and
emits X-rays that, in turn, echo and reverberate as they interact
with nearby gas. These regions of space are highly distorted and
warped due to the extreme nature and crushingly strong gravity of
the black hole.

We have used XMM-Newton to track these light echoes and map 
the surroundings of the black hole at the core of the active Galaxy 
IRAS 13224–3809, one of the most variable X-ray sources in the 
sky.

As the emitting region size changes (see Figure on the left where
the X-ray emitting region is depicted as a changing extended
vertical region), so does the light echo. By tracking the light
echoes, we were able to track this changing region and – what’s
even more exciting – get much better values for the black hole’s
mass and rotation (spin) than we could have determined if the
X-ray source wasn’t dynamically variable.
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https://www.nature.com/articles/s41550-019-1002-x.epdf%3Fauthor_access_token=ygs6txzDeSLrYh6WUZ_mPNRgN0jAjWel9jnR3ZoTv0PE8demO4TsgMtIF414zxrPcJtaHIrKAbqjn2uqhe4dE_ipvkH_ls9XpAI5yPDkZPqjyCDVDxdnjrmj-3j-GGZlPSyYvgaDyLBU2WX9CjEnNA%253D%253D
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https://www.nationalgeographic.com/science/2020/01/astronomers-just-got-deep-peek-at-black-hole-xray-newton/

