Piotr ZylaLawrence Berkeley National LaboratorySearch for CP Violationin Hyperon Decays.BEACH 2002, Vancouver, Canada, June 25-29, 2002

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 MichiganC. M. Jenkins, K. ClarkUniversity of South AlabamaC. Dukes, C. Durandet, R. Godang, T. Holmstrom, M. Huang, L.C. Lu, K. NelsonUniversity of Virginia

Nonleptonic Decay of Hyperon¥In the L rest frame, the angular distribution of the daughter p is given by:dNp dcosq=N021+a

Nonleptonic Decay of Hyperon, cont.¥ L from the decay of unpolarized X fi L p is longitudinally polarized, PL = aX¥ In the helicity frame of L, the angular distribution of the proton from L fi p p is:dNp=N021+aLXcos

dcospL

CP Violation in Hyperon Decays¥If CP is conserved then aL = - aL and aX = - aXAX=aX

XAL=aL+aaL-a

XaL-aXaLaXaL+a

L¥Define asymmetry parameters for studying CP symmetry

CKMLeft-RightSUSYAL(10-4)(0.1, 0.5)(0.1, 6)(0.2, 10)(0.05, 1)(2,6)(10-4)

Experimental Results

ExperimentR608 at ISRDM2 at OrsayPS185 at LEARModepp

0.01 – 0.10-0.013 – 0.022ExperimentFNAL E756ModeAXL-0.057 – 0.064 – 0.0390.012 – 0.014XflfiLp,LfippXfiLp,LfippCLEO¥ HyperCP will measure AXL with unpolarized X- and X+ hyperonsproduced by 800 GeV protons to a precision of 10-4.

unpublished

The HyperCP Spectrometer

LPlan ViewHyperon magnetProtonBeamTarget

C6AnalyzingmagnetC7C10 m10 m20 m30 m40 m50 m60 m-10 m

0.5 m1.0 m1.5 m2.0 m2.5 m3.0 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¥ Number of reconstructed events: ¥ Statistical precision: dAXL ~ 2 · 10-4K+K-0.39 · 1090.16 · 1092· 109

Observed difference between X-andX+