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PART 1. History

1974, infancy of QCD, doubts in everything, everything is
NEW N N N\ Epic, legendary times ©

First Application was deep inelastic scattering;
Neither theory nor data were good enough!

Second QCD application: AI = 1/2 Rule:
F(KS — 7T+7T_)
'K+ — nt70)

= 450 Expected ~ 9/4

Guido Altarelli, L. Maiani, Octet Enhancement of Nonleptonic Weak Interactions in Asymptotically
Free Gauge Theories, Phys.Lett. B52 (1974) 351-354;

M.K. Gaillard, Benjamin W. Lee , A I = 1/2 Rule for Nonleptonic Decays in Asymptotically Free Field
Theories, Phys.Rev.Lett. 33 (1974) 108.
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@ Coleman-Witten, 1980: Proof’ of XSB in large-N QCD
% Leutwyler and many others: Development of XPT ==

@ Matrix elements in lattice QCD (Martinelli and others)

Qualitatively and semi-quantitatively we are on the safe
ground and in chartered waters, together with penguins.
High precision theoretical predictions are sftill elusive
because of the large-distance dynamics.

Penguins are much better off in heavier quark decays, bs—Yy




PART II. Present

Chiral symmetry restoration versus non
highly excited state







Chiral Symmetry — Goldstone vs. Linear:




Glozman et al conjectured: At high energies the chiral con
becomes less important. Pions decouple — Asymp’rohc y
realization,

gr—1, AM = M\-M_ =0
inside the given representc
while ga—=0 for “outsic




We will argue (from linearity of Regge trajectories, quasic
picture, etc.): |

For highly excited states




Regge Phenomenology

Linear equidistant quark-meson trajectories (ex

No parity degeneracy on the leading t

If the trajectories
linear realiza’r'
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Quasiclassical (long) string

i
The mass M,

Quantization
by




r’ro’r = (I/N) M 7 (1 \

The # of channels ~ n p




A part of the spectral degeneracy comes from spin
(Chromo)magntic charges are screened in the v

An upper bound on spin-§‘ |




AdS/CFT & AdS/QCD

(a) Sakai & Sugimoto (top-down) 4
(b) Karch, Ka’rz Son & S’rephanov (bo’r’rom- i

SS placed N¢ T
pairs in th d
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QM eigenvalues of the hologhaph
give M? in 4D. Characteristic

“p-a;” splittings in KKS

field (con’raini




picture of long sfrln
Nambu-Goldstone n
realization foi




Happy Birthday, Luchano! Many
happy returns of the day!
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