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Excited baryons
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Exotic particle from HI collisions
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 Jefferson Lab. CEBAF 12 GeV upgrade, E&%5E T. 20154

*Quark Confinement - With the upgrade, physicists plan to address one of the great
mysteries of modern physics - why quarks only exist together, and never alone.

*The Fundamental Structure of Protons and Neutrons - The upgrade will enable
scientists to map in detail the distributions of quarks in space and momentum,
culminating in tomography measurements that will constitute a three-dimensional
picture of the internal structures of protons and neutrons.

*The Physics of Nuclei — The upgrade will allow researchers to illuminate the role of
quarks in the structure and properties of atomic nuclei, and how these quarks
interact with a dense nuclear medium.

*Tests of the Standard Model - An upgraded facility will allow physicists to study the
limits of the "Standard Model," a theory that describes the fundamental particles and
their interactions.
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Research programmes at FAIR

Beams of antiprotons: hadron physics
quark-confinement potential
search for gluonic matter and hybrids
nuclon structure, double hypernuclei

Rare isotope beams: nuclear structure and nuclear astrophysics

nuclear structure far off stability
nucleosynthesis in stars and supernovae

Nucleus-nucleus collisions: compressed baryonic matter TADSIE A
baryonic matter at highest densities (neutron stars) 2s 6.
phase transitions and critical endpoint L
in-medium properties of hadrons

Atomic physics, FLAIR, and applied research
highly charged atoms
low energy antiprotons
radiobiology

Short-pulse heavy ion beams: plasma physics

matter at high Fressur‘e, densities, and temperature
fundamentals of nuclear fusion

Accelerator physics
high intensive heavy ion beams
dynamical vacuum
rapidly cycling superconducting magnets
high energy electron cooling
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/- NusTAR storage and cooler rings

» beams of rare isotopes

_ »e — A Collider
accelerator technical challenges » 10" stored and cooled antiprotons
+Rapidly cycling superconducting magnets 0.8 -14.5 GeV

*high energy electron cooling
«dynamical vacuum, beam losses



Micro Vertex Detector GEM Detectors

Central Tracker Shashlyk Calorimeter
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Flasma Physics

Atomic Physics « antiprotons 3(0) - 30 GeV
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-Rapidly cycling superconducting magnets 0.8 -14.5 GeV
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