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CPT Probes in the Kaon System.

e Due to the very small mass K — Ks mass
difference, the K° — K° mass difference can be

limited to: (PDG-2000)
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e The coherent superpostion of K” and K° in the
neutral kaon system can be further exploited to
limit CPT violation in K° — nr & K° — rev.
(Ke3) decay amplitudes by testing the following
relations:

— 7=~ phase equality, ¢4 - = ¢oo
(KTeV prelim):
d.)ﬂ{] - ¢+_ — 0410 =+ 0'22gtai == 0.48:!.,3

— (4 = Psw, Where @s = tan™"' (2Am/I's).
(KTeV prelim):
b — ow = 0.61° £ 0.62%,0 £ 112,

— d1 = 2Reler) where §;, is the Ke3 charge
asymmetry.

— Independence of ¢, - and 4, from spatial
(siderial) orientiation.
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Raw Charge Asymmetry .vs. Decay Position.
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Raw Asymmetry (10'})
I
Millions of Events / 0.5 meter
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Sidereal Time Dependence of the n,_ Phase.

46 [ S

—  Fit
Fit sinc(n/N)*(A cos(ut)+B sin(wt))+C

45.5 - A 0.180 + 0.138

B -0.084 +- 0.137
C 43.739 + 0.096
idof = B.462/ 9

Amp < 0.37° at 90% conf.
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Sidereal Hour




Summary

e The KTeV measurements of ¢, oo, and o1
have significantly tightened limits on CPT
violation in K° — 27 and K° — mev. decays.

e We have searched for (and not found!) evidence
of sidereal time dependence in ¢, as proposed
in a model of V. A. Kostelecky (PRL 80, 1818
(1998)). We are currently studying the time
dependence of 4, within this model as well.

e We are now analyzing a second equivalent data
set from the 1999 run, which will further improve
the reach of our CPT studies by reducing both
the statistical and systematic errors of these
measurements.



