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What is Hadron Physics about?
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Hadron Physics — What?

,2Hadrons" are the basic
building blocks of our world
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Fundamental constituents
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Hadron Physics — What?

Quarks cannot be isolated
(,confinement")

May 17, 2010 Institut fir Kernphysik (IKP)

RRRRRRRRRRRRRRRR

Folie 5



Hadron Physics — What? #) J0LICH

RRRRRRRRRRRRRRRR

Hadrons — irrevocably
bound quark systems
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How did/does
Nature make hadrons?
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Tools: accelerators =2 beams
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Clt'lster jet
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Tools: targets
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Tools: detectors
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Electron Accelerator Facilities

MAXLab Lund
Darmstadt Linac xg
Mainz Microtron 24 %3
Stretcher Bonn \ﬂ) PR
Da¢ne Frascati N
Compass CERN :

BEPC (China)
JLab (USA)
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Hadron Physics — Where?

Hadron Accelerator Facilities

COSY Julich
GSl Darmstadt | _/C) .
Compass CERN &*t

FAIR Darmstadt

CSRm,e (China)
J-PARC (Japan)
RHIC (USA)
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Hadron Physics — Achievements

There are things
we know that we know ...
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Quark-gluon structure
of nucleon (proton, neutron)
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Hadron Physics — We know ...
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Charge distribution
of neutron
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Nucleon polarizabilities
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Excited states of nucleon
(H-atom - QED-theory)
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Nucleon (multiple constituents)
is very complicated (so is QCD)
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Hadron Physics — We know ...

Hadronic (NN-) interaction:

Phenomenology
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Attractive Repulsive

Deuteron

Bound nucleon states:
multitude of nuclel
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Hadronic bound states
(e.g. n-mesic nuclei)
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Hadron Physics — We know ...

... much much more, but ...
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there are things
we know
that we don't know ...
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Hadron Physics — We don't know yet

/-/’\Proton

| New meson? | ?| New baryon? |

Quark bound states,
hybrids, glueballs
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Physics is study of symmetry
Weak Force: R, CP

- CP violated for quarks?
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Charge center separation
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Full spectrum
of excited N*-states
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Nucleon-nucleon interaction
(residual gqg-force)
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Hadron Physics — We don’t know yet

... the answer
to many more questions —
SO ...
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New facilities: FAIR
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selective flip

selective loss

COSY expt.: Works for
Does NOT work ! protons !

New tools: polarized p-beam
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Seeking Excellent Young Scientists

Opportunities for Brilliant Minds

New young researchers !!
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...and then
there are things
we don't know

that we don't know !
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D.H. Rumsfeld
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So: be prepared for surprises
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Thank you very much for your attention!
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