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2dFGRS Survey

The large scale structure of the universe



Abell 1689



Light emits at optical “colors”...

...but also in infrared,
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X-rays
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Hot gas!

The intracluster medium

Ra§magsX

® hot (~10 to 100 millions °C!) C)r)fi(‘lup
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® tenuous (~1 particle per dm3) |

® heavily ionised (lots of free electrons) Abe” | 689






Intracluster medium
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medium Dark matter
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The intracluster medium contains diverse
chemical elements...
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The elemental bricks of life are also found

at the largest scales of our Universe!

...but how and when did exploding stars eject their products

outside of their galaxies?
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2.3 @ 44 systems (XMM-Newton, Mernier et al. 2018)
% Perseus cluster (XMM + Hitomi, Simionescu et al. 2019)
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Why is the chemical composition of the intracluster medium
so similar to that of our own Sun?
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The link between supernovae, supermassive black holes,

and the large-scale Universe




Metals!




