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Physics GoalsPhysics Goals

Primary Goal:
A search for exotic sources of CP violation in hyperon decays.

Secondary Goals:
Search for rare and forbidden hyperon and charged kaon decays:

• Lepton number nonconservation in Ξ− −> p μ− μ−

• Flavor changing neutral currents in hyperon and charged kaon decays:
Κ+/− −> π+/− μ+ μ− and  Σ+ −> p+ μ+ μ− and  Ω decays

Measure various hyperon production and decay properties:
• Hyperon production cross sections
• Hyperon polarization
• Measurements of β decay parameter
• Measurements of α decay parameter



Why Search For Why Search For CPCP Violation in Violation in 
Hyperon Decay?Hyperon Decay?

After 40 years of intense experimental effort and many beautiful experiments we still 
know little about CP violation: the origin of CP violation remains unknown and there 
is little hard evidence that it is fully explained by the Standard Model.

CP violation is too important, and experimental evidence is too meager, not to examine 
every possible manifestation of the effect.

Hyperons are sensitive to sources of CP violation that are not probed in other systems.

These sources are thought to be experimentally accessible.

The price was modest:
• No new accelerator needed.
• Apparatus was modest in scope and cost.

Beyond-the-standard-model physics almost invariably predicts large new sources of CP     
violation.

“We are willing to stake our reputation on the prediction 
that dedicated and comprehensive studies of CP violation 
will reveal the presence of New Physics."

Bigi and Sanda, CP Violation
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HyperHyperCPCP ApparatusApparatus



Reconstructed MassesReconstructed Masses
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Λ pπ− Λ pπ+



HyperHyperCPCP MeasurementMeasurement
Λ/Λ’s of known polarization can be produced through the decay of unpolarized Ω−/Ω+’s.
If the Ω is produced unpolarized - which can simply be done by targeting at 0 degrees -
the Λ is found in a helicity state:

If CP is good, the slopes of the proton and antiproton cosθ distributions are identical…
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Helicity Helicity frame minimizes biasesframe minimizes biases



Parity Violation in Parity Violation in ΩΩ DecayDecay



MeasurementMeasurement



Ξ  Ξ  CPCP ResultResult



ConclusionsConclusions
First experimental evidence First experimental evidence 
for parity violation in for parity violation in ΩΩ decay!decay!

No No CPCP violation found (yet)violation found (yet)
in hyperon decay.in hyperon decay.



Positive vs. NegativePositive vs. Negative



Power of Power of helicity helicity frame analysisframe analysis
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