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In the annihilationof polarizedortho-positronium(o-Ps),
the quantitys- (I?l X Izz) (wherek; andk; arethetwo largest

photonmomenta,and3 is the 0-Psspin) is odd undertime
reversal,and underthe combinedsymmetryoperationCPT
(chage, parity, andtime). The crossprodut ki x k> defines
the decayplaneof the threeannihilationphotons. If CPTis
a consened symmetry polarizedo-Pswould shov no asym-
metry in the orientationof the decayplane with respectto
theinitial spindirection.We searchedor suchanasymmetry
using GammasphereAlthough the Standardviodel respects
CPT symmetry somepromising extensionsto the Standard
Model, suchas string theory with extra spatialdimensions,
predicttiny violationsof LorentzinvarianceandCPTsymme-
try, which couldbeaslargeas10~° in o-Ps.
Polarizedpositroniumwas producedin Gammaspheres-
ing 10 UCi sourcesof 88Geand??Na. Positronsrom B decay
arepolarizedalongtheir momentum.The sourcewasplaced
undera thin scintillator and a hemisphereof silicon dioxide
aerogel Only upwarddirectedandpolarizedpositrongtrigger
the dataacquisitionandform o-Ps. In a 36-dayrun in sum-
mer, 2002,we acquired2.65 x 10’ events(passingeuts)of o-
Psdecay For eachevent,we reconstructedhetriple product

3. (|21 X R’Z). The sourcecould be rotatedin Gammasphere,

andwe usedfour differentpositionsto searckor ary artificial
asymmetry The two sourceshave differentnet polariztions
for the o-Psthey produce:?’Na hasP = 0.43 and%®Ge has
P =0.61. A true asymmetrysignal would scaledifferently
for thetwo sources.

The experimentalsensitvity to an asymmetrywas deter
mined using Monte-Carloeventsfrom a GEANT simulation
of GammasphereEventswere generatedvith a falseCPT
oddsignalin theo-Psdecayphotons We generatedheasym-

metry in the datahistogramof §- (IZ'l X IZ'Z) (shawn in Fig-
ure 2) (by calculatingthe odd part of the histogramabout
s. (|Zl X R'g) = 0) andin theMonte-Carlodata. Theamplitude

of a CPTodd signalin the datais the ratio of the up-dovn
asymmetnyin thedatato the Monte-CarloasymmetryIn Fig-
ure 1, we plot the CPTFodd signalfor eachof sevendatasets.
No CPTFoddasymmetryor geometricasymmetryis obsened.
Averagingthe dataover both sourcesandall orientations,
we find the CPTFodddecayamplitudeC = +0.002226). This
givesa90%confidencdevel limit of C < 0.005. Thisis afac-
tor of ten improvementover previous searchegor the CPF
odd decayasymmetryin [1] and[2]. Thisis mainly dueto
higherdetectiorefficiency andfasterdataacquisitionin Gam-
masphere.Gammaspherés a 41t detectorwhich can detect
eventswith any decayplane orientationwith respectto the
0-Psspin. This experimentwasthereforelesssusceptiblgo

falsegeometricasymmetriessuchas a sourcedisplacement
whenthe o-Psspinwasreversed. Testsof large positionand
angleshifts of the sourcein the Monte-Carlosimulationgave
no asymmetrylargerthanC = 0.002, consistenwith our ob-
senationsfor differentsourceorientations.
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FIG. 1: Asymmetryaveragedor sevendatasets.
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FIG. 2: Data histogramof S- (121 x ko) for onerun comparedto
Monte-Carlogeneratediatawhich includesa CPT-odd correlation
of amplitudeC = 1. Peakfeaturesarecausedy the placemenbf the
Gammaspherdetectorsnto aregularring pattern.
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