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Theoretical Frameworks of Physics at BESA

Charmonium Physics

dynamics both within and beyond the Standard Model [1]. These are multi-scale systems
that probe all of the energy regimes of QCD: from the hard region, where expansions
in the coupling constant are legitimate, to the low-energy region, where nonperturbative
effects dominate. Heavy quark-antiquark states are thus an ideal, and to some extent
unique, laboratory where our understanding of nonperturbative QCD and its interplay
with perturbative QCD can be tested in a controlled framework. In correspondence with
the hierarchy of energy scales in quarkonia, a hierarchy of nonrelativistic effective field
theories (NR EFT) may be constructed, each one with fewer degrees of freedom that
are left dynamical and thus simpler. Some of these physical scales are large and may be
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Run: 25338-27090
Time: 2011-12-31 to 2012-03-30

m: 600/pb

More " data set: total 448M (2009+2012)
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The charmonium observables can be taken from spec-
troscopy (e.g. masses and widths), transitions (e.g. trans-
ition rates), leptonic and electromagnetic decays, radiat-
ive decays, hadronic decays, rare and forbidden decays,
and some miscellaneous topics such as the Bell inequalit-
ies 1n high energy physics and special topics in BB final
states, where B refers to baryon. BESIII is well suited to
address the remaining experimental questions that are re-
lated to the low-mass charmonium spectrum, i.e. below
the open-charm threshold, such as a precise determina-
tion of the mass and width of 7., /., and 1.(25). The QCD
multipole expansion (QCDME) [15, 16] is a feasible ap-
proach for the charmonium hadronic transitions. Its res-
ults can be examined via observations at BESIIT such as
the nzr transitions of S-wave (P-wave or D-wave) char-
monium states, the p transition ¢ (3686) — nJ/¢, and the
iso-spin violating 7" transition ¥ (3686) — 7’h.. Many ra-
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