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So what’s this all about….So what’s this all about….

Current BABAR web page

What makes this interesting?
Why do we care?



A Short Summary of the Quark ModelA Short Summary of the Quark Model

Quarks 
• (Quasi-) bound states of 
Quark and Antiquark
(quark-antiquark “atoms”) 

Mesons:



Mesons Mesons –– as known …as known …
In the following we will 
need:

•

•

•

•

•

•

Note: every meson 
(almost) has it’s own 
unique mass… 



The BABAR ExperimentThe BABAR Experiment

Uses the PEPII ring at SLAC: Uses the PEPII ring at SLAC: 
Reaction Reaction 



The BABAR ExperimentThe BABAR Experiment

The BABAR DetectorThe BABAR Detector

Measures:

• energy and momentum 
of photons

• momentum of charged 
particles (                        

)

• identification of particle 
types (                            )



Reaction Reaction 

measured 
particles



Reconstruction of intermediate Reconstruction of intermediate 
statesstates

Energy and momentum of intermediate states:Energy and momentum of intermediate states:

Energy and momentum conservation
Energy and momentum of the intermediate state is 
the sum of it’s daughter particles

How do we identify an intermediate state:How do we identify an intermediate state:

Invariant mass: energy of a particle in it’s own rest-frame
Can easily be calculated in any reference frame:

with                    energy, momentum of daughters



Example inv. mass spectraExample inv. mass spectra



Data SelectionData Selection

• select events with                                     +….     
• should all come from the same point
•
• or 
• or 

Then look at the inv. mass spectrum of the 

Data sample: 91 fb ~ 500 mill. interaction (events) 
-1



inv. mass:                                                    exp. resolution                     

Ok…. here we go: Ok…. here we go: 

background



InterpretationInterpretation

• state
• predicted spectrum

• low inv. mass  

• But:

What’s with the 
difference from 
predictions?



So, now again So, now again -- why do we care?why do we care?

meson are really simple objectsmeson are really simple objects
2 quarks (quark 2 quarks (quark –– antiquarkantiquark))
(quasi(quasi--) bound states) bound states

So why do we have such problems predicting:
• masses of mesons,
• decays of mesons,
• how mesons (hadrons) are ‘created’

we need better understanding of mechanisms 
in QCD             need more information!


