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« How does matter behave at very high temperatures and densities?

=) Atoms dissolve into a new phase of matter:
the Quark Gluon Plasma (QGP).
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« How did the Universe begin?
=) The QGP was present microseconds after the “Big Bang’.

e Can we observe the OGP today?

=) The QGP can be created on Earth in particle accelerators like LHC or RHIC, and it is

predicted to exist inside compact stars.
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Theory of strong
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Discovery of Higgs Boson

QGP Is created

. | Largest machine ever built
(17 mi long, 600 ft underground,
) $9 billion, 10,000 people from

Highest man-made temperature

surprising property:
most ideal fluid known
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Issues

 Creation of new states of matter
=) Cutting edge instruments are needed to characterize
this extremely short-lived system (10-235). '

* Origin of particle masses

=) Synergy of experiment and theoretical calculations on the Lattice.
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« Data processing on the exa-scale:

=) Computer simulations run on three of the five
largest supercomputers in the world.

Lattice QCD calculations

Strange Quark Star

Put quarks and gluons on a lattice to calculate
their interactions and particle/mass production
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