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Why?

- Why baryon with heavy quark, i.e. heavy baryon?
- Why charmed quark?

+ Why = - baryon?



Perturbation
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QCD Lagrangian

Quantum process= loop expansion (Feynman
diagram)gt = Zf loopW|A] A[LhEl 4= TotA| =0

I' = a~! x 0-loop + AY X 1-loop + A! X 2-loop + -

Each term in the [' expansion has an additional
power of coupling constant, Q.



Coupling Constant

- QED

-a~1/137 ~0.007

- QCD

- a—0.1as E~100GeV
- perturbative, asymptotic freedom, ultraviolet regime
- a>1when E ~ Aqcp (217MeV)

- non-perturbative, confinement, infrared regime
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QCD

- Perturbative
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- Non-perturbative

- 1st principled M £33517| L} phenomenological.

- Effective theory0j| 2| o= HHo]| Qi=.



- Harmonic Oscillator

Example
- Three Body Problem -
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- More complicated potential
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Why charmed quark?

- Lightest heavy quark!!

- Heavy Quark Symmetry

- qqQZ= 0|2 Z! heavy baryon?| spectrumO| Q2
flavordl| independent



Why =-baryon?

+ Charmed Baryon: s — ¢

» S=-1: 2+(uus), 2%uds), 2-(dds), A(uds)

» S=-2: =0(uss), =-(dss)

» S5=-3: () (ssS)

. ex) Q(sss) — ssc, scs, css/t AEs| symmetrized=l
= 37l2| Q.0 state=0| =K.



