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KTeV Fixed Target Run

Startup E832

1996 Re(z"/z)
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1999 Re(s/e)
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®* KTeV(Re(e'/e)) 96-97 Data Set: 3.3 M K, ® pUp?

¢ KTeV (Raredecays) 97 Data Set: 2.7E11 K Decays
® KTeV(Re(€'/e)) 9 DataSet: 3.7M K| ® p°
¢ KTeV (Raredecays) 99 Data Set: 3.6E11 K Decays
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The KTeV Detector
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*Pure Csl Caorimeter:
(Energy resolution < 1% at <E,> = 10GeV, p/ergjection of > 700)
Drift chambers with resolutions (~100mm)

-Transition radiation detectors (p/e rejection of > 200) [E799]
*Clean intense beams:5 x 102 protons on target per spill (1min)

P 5x 10°kaons per spill
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Re(€'/e) Measurement

CP —1 CP +1

K, =K, +<K,

e = b - r “Indirect” from
Direct™ in < asynimetric
decay process K°_K° mixing

TCTT
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® Regenerator beam b not a ssimple counting
experiment. Fit for Re(€ /e).
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Understanding the
Acceptance
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¢ K_ and K sdecays have different decay
distributions.

® Use Monte Carloto understand acceptance
correction: ~80 x 10

® ~70 x 104 from geometry
® ~-10x 104 from resolutions and inefficiencies
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Charged Mode Z-Slope
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® Charged Acceptance Test: Data/M C Decay
Vertex Z Distribution
°* Ki=2p'pandK, > pen
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Energy Scale Adjustment
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® Correct energy scale using shar p edge of
regenerator (DR(€'/e) = +2.1 x 104)
® Use P, dependent correction

XXXV Ilth RencontresdeMoriond: March 9-16, 2002



Dominant Systematic
Uncertainties

Source Contribution
to error on

Re(€' /e)
(x 10-4)

Neutral Energy 1.5
Reconstruction

Neutral background from 1.0
Regener ator-scatters

Charged Acceptance 0.9
(data/M C zdlope)

Charged Level 3 Online Filter 0.5
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Dm, t, f .
Measurements

= Data

— Prediction
— Prediction without interference

Events per 0.5m
=]
4

40 GeV < PK < 50 GeV

125 130 135 140 145 150 155
distance from target (m)

Regenerator Vertex Z distribution

Dm = (52.62 + 0.15) x 108 s’
te =(89.65 0.06) x 10125

F., =[(44.12+ 0.72 (stat) + 1.15 (syst)]°
Df = [+0.41 + 0.22 (stat) + 0.48 (syst)]°
Im(e'/e) = [-24 + 13 (stat) + 28 (syst)] x 104

Preliminary
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Current Status of
Kaon Parameters
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Status of Re(e’/e)

Combined 96-97 Resault:

Re(€ /e) = [20.7 + 1.5 (stat) + 2.4 (syst)
+ 0.5 (MC stat)] x 104

Preliminary

Re(e'/e)

E731 93 —o— 74+ 59
NA31 93 H—o—— 23.0+ 6.5
NA48 01 —o—H 163+ 26
KTEV 01 (prel) o 20.7 + 2.8
| | L |
o 10 I 20 30 (x10™
New World Ave. o 17.8+ 1.7

Probability = 13%
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Cross Check of
Re(€'/e) Measurement

Re-weighting Analysis: Z Vertex Distribution from K® p°p°
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KTeV Rare Decay Program

Decay Mode Publ. # Events BR
Direct CP Violation
K, ® plte v 2 <5.1x 1010
K. ® pomnt 4 2 <3.8x 100
K, ® pnn v 0 <59x 107
Indirect CP Violation
K. ® p'pg v 8,669 (2.08+ 0.03) x 102
XB(K_® p*p*)
K, ® p*p*ete 1,558 (3.63+0.11+0.14) x 10”
cPT and VMD
K, ® pyg v 884 (1.68+ 0.07 £ 0.08) x 10°
K, ® pleteqg v 48 (2.34+0.35+ 0.13) x 108
K. ® plete 1 <5.4x10°
Kgg Vertex
K.® e‘eg ” 127K
K.® mmg © v 9,327 (3.62+0.04+0.08) x 10”7
K._® e‘eqg v 1,543 (5.84+ 0.15+0.32) x 107
K. ® mmgg v 4 (1.04:27>+ 0.32) x 108
Kg'g Vertex
K. ® e‘e e'e v 441 (3.72+0.18 £ 0.23) x 108
K.® e'emnm” v 43 (2.62+ 0.40+0.17) x 10°
L epton Flavor Violation
K, ® p’me* 0 <4.4x10°

* Covered in thistalk
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K, ® ntm

Short Distance L ong Distance

1,0t o gy

d I

® Short distance: Weak interactions, QCD corrections
® Dominated by top quark
® SensitivetoV,,

® Long distance: Low energy EM interactions
® | argetheoretical uncertainties

® MeasureKg:gr vertex - extract short distance
contributions
® MeasureK ® /*/g. nftmgand e'eqg
® Kgrgform factor parametrized by aK*
* Extrapolateto Kg-gt
®* MeasureK, ® e‘entm
® Directly senditive toKgr g~ vertex

* DIP Model Kgrg*) : 1+a[A(d,2%,9,9]+b[B(d,%.9,7)]
® Low statistics (World sample: ~40 events)
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K, ® mmgand K, ® e‘eqg
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* BR(K, ® mtmg) = (3.62 + 0.04 + 0.08) x 107

* +0.026
a, =-0.160002
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® Comingsoon! BR(K, ® e'eg) and a,"
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K, ® e*e"ntm

Muon Steel

Z vertex

® Analysis(1997+1999 Data Sets)

® Signal Selection: 4 charged tracks; 2 trackswhich
MIPin Cd + D asmuons, 2 tracks matched to
electron-like clustersin Csl

® Major background: nmgwith gconversions
® NormalizetoK, ® p*p p°,(p°® e*eg)
® Form Factor: Fit smultaneously tom_ and m_
Invariant massdistributions
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BR(K, ® e*e ntm)

e’e ' p Invariant Mass After All Analysis Cuts
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® Combined 1997 and 1999 samples

BR(K, ® etemm) = (2.61+0.23+0.12) x 10°

Preliminary
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K, ® e*e"ntm
Form Factor

fdof=1.6/5
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* M_and m_,massdistributions
®* MC shown with constant form factors.
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CP Violation In
K, ® e*e"ntm

Angular Distribution of e’e w i~ Events
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ASYMMEIry in SN Zr angurar arstripution of
K, ® efentm would indicate CP violation

® Similar toK ® p*p e*e, but p*p- e'e hasalarge
effect (~14%).

® Small effect expected for K, ® e*entm

® Data/M C shows no effect
® MC generated without CP violation
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Summary and Outlook

® Weareenteringtherealm of precision
measur ements of Re(€' /e)
® Current World Average: 10% M easurement

® Currently analyzing the 1999 Re(e' /e) data set
® Doublethe statistics of the 1996-97 r esult

® Expected improvementsin the neutral energy
reconstruction should help to bring down the
systematic error
® KTeV hasalso made precison measurements of

the kaon parameters (Dm,t ;,Of ) and of d

® New resultsfrom KTeV raredecays (combined

1997+1999) expected soon —triplethe statistics
of previous 1997KTeV results

* K. ® e*emm form factor

* K, ® e'egbranchingratio and form factor

* K. ® p%m and p°® e'm lepton flavor violation

®* K. ® pop2plwithp’® e‘eee

°* K. ® p*pe'e
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