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HyperCP at Fermilab–A Status Report

    The primary purpose of the HyperCP experiment at Fermilab is to
test CP in hyperon decays by comparing the alpha parameters for Ξ–

and Ξ +  decays in the decay sequence:   Ξ–  → π + Λ0,   Λ0 → π− + p.

     In addition we can test CP in charged kaon decays by comparing
the slopes of the Dalitz plot for K+  and  K–  decays.  We are also
looking at rare decay modes of charged kaons and hyperons,
particularly those involving muons.

     In two runs in 1997 and 1999, we collected approx. 500 million
charged kaon decays, 2.5 billion Ξ–  and Ξ +  decays, and 19 million
Ω– and Ω +  decays.

     The status of these analyses will be summarized.
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Data Sample from the 1997 and 1999 Runs

1997 Run 1999 Run
Number of Tapes 9,376 18,838
Data Volume 38 TB 71 TB

* These include 250 x 106 polarized Ξ– and 50 x 106 polarized anti-
Ξ+ taken at non-zero production angles.

Projected number of reconstructed events:

Ξ−    2 x 109 K-   0.16 x 109 Ω–   14 x 106

Ξ +  0.5 x 109 K+   0.39 x 109 Ω+   4.9 x 106

Statistical precision expected in  Ξ  decay CP
test:  δAΞΛ =  1.4  ×  10−4
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CP Violation in K± → π± π+ π–  

The differential decay rate is proportional to the invariant
matrix element that can be parametrized as:

M2 ∝1+ gY + . . . .

If   gK- ≠ gK+,  then CP symmetry is broken.
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K → 3π  CP Test
 Preliminary Study Based on  ≈54 x 106 K± Events

(10% of total sample)
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SYSTEMATICS
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Differences in Background after "Matching"

•  Measured differences in the slope of cos θp  in the
sidebands after the matching process–

Left sideband:      ∆α = ( 0.5  ± 1.0) x 10-2

Right sideband:    ∆α = (–0.9 ± 1.1) x 10-2

•  (Background/Signal)  is about  3 x 10-3

    Contribution to uncertainty in α  is  ≤ 1.2 x 10-4
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The data taken with polarized Ξ's provide important
checks for systematic biases.

(Polarization is along the y-direction.)
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Geometric biases for the CP test are greatly reduced because
the events are analyzed in the  Λ  helicity frame which

changes for each event.
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Results of  Ξ   CP Test Study
(≈1.7%  of total sample)

  AΞΛ  =  (–1.6 ± 1.3 ± 1.6) x 10-3                   
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DiMuon Decays
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Preliminary Results
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Decays into like-sign dimuons –
rough estimates of eventual upper limits

  


