Piotr ZylaLawrence Berkeley National LaboratoryRepresenting HyperCP collaborationA Measurement of the Branching Ratioof K–fip

–m+ m- Decaysin the HyperCP experimentHEP 2001, Budapest, July 12-18, 2001

HyperCP (FNAL E871) CollaborationA. Chan, Y.C. Chen, C. Ho, P.K. TengAcademia Sinica, TaiwanW.S. Choong, Y. Fu, G. Gidal, P. Gu, T. Jones, K.B. Luk, B. Turko, P. ZylaUniversity of California at Berkeley and Lawrence Berkeley National LaboratoryC. James, J. VolkFermilabJ. Felix, G. Moreno-Lopez, M. J. Felix, G. Moreno-Lopez, M. SosaSosaUniversity of Guanajuato, MexicoR. Burnstein, A. Chakravorty, D. Kaplan, L. Lederman, W. Luebke, D. Rajaram,H. Rubin, N. Solomey, Y. Torun, C. White, S. WhiteIllinois Institute of TechnologyN. Leros, J. P. PerroudUniversite de LausanneR.H. Gustafson, M. Longo, F. Lopez, H.K. ParkUniversity of MichiganM. Jenkins, K. ClarkUniversity of South AlabamaC. Dukes, C. Durandet, R. Godang, T. Holmstrom, M. Huang, L.C. Lu, K. NelsonUniversity of Virginia

K– fip–m+m- Decay¥Recent Chiral Perturbation theory describes the form factor andbranching ratio of K+ fi p+l+l- in a model-independent calculation withtwo parameters, a+ and b+, which are extracted from the K+ fi p+p+p-decay.¥ Chiral Perturbation Theory predicts:0.23

¥ Experimental results on B(K+ fi p+m+m-): (5.0 – 0.4 – 0.7 – 0.6) · 10-8(BNL E787)(9.22 – 0.60 – 0.49) · 10-8 (BNL E865) � 3.3s discrepancy !¥ From the experimental inputs forB(K+ fi p+e+e-) = (2.88 – 0.13) · 10-8(PDG)and the measured B(K+ fi p+m+m-), the value of R:R = 0.17 – 0.03(BNL E787) R = 0.32 – 0.03(BNL E865)

The HyperCP Spectrometer

LPlan ViewHyperon magnetProtonBeamTargetVacuum Decay RegionC2C3C4C5C6Analyzingmagnet

40 m50 m60 m-10 mC8-1.5 m-1.0 m-0.5 m0 m0.5 m1.0 m1.5 m

CalorimeterOpposite-SignHodoscopeSame-SignHodoscope

-2.0 m-2.5 m

XpppMuonSystemC9Beam Hodo¥ Protons on target = (7-8) GHz¥ Sec. beam inten. = (10-15) MHz¥ Total triggers = (50-80) kHz

Statistics of The 1997 And 1999 Runs

1997 Run1999 RunNumber of TapesData Volume9,37638 TB18,83871 TB¥ Projected number of reconstructed events:K+K-0.39 · 1090.16 · 1092· 1090.5 · 109

Mass Plots of 1997 and 1999 Runs

Analyses in progress¥ Search for CP violation in X-L decays¥ Search for CP violation in charged Kp3 decay¥ Measurement of the parameter b in X- to Lp- decay¥ Measurement of the parameter a in W- to LK- decay¥ Measurement of production polarization of X and W¥ Production cross sections of strange particles¥ Search for rare/forbidden decays

Measuring B(K– fi p–m+m-) in HyperCP¥ Use K– fi p–p+p- for normalization.¥ Measure B(K– fi p–m+m-) according to the equation: where Nobs = number of observed events A = geometric acceptance e trig = trigger efficiency e cut = event selection efficiency e m+m- = efficiency of identifying m+m- B(K fi 3p) = (5.59 – 0.05)%, from PDG B(Kfipm+m-)

p�e3ptrig�e3pcut�B

3pobs�Apmm�epmmtrig�epmm

Basic Event SelectionRequirements for selecting K fi 3p and K fi pm+m- events:1. 2 tracks in Left side and 1 track in Right side2. Total momentum3. X and Y position at the target location4. Single-vertex selection5. Location of decay vertex