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KTeV Rare Kaon Physics Program
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e Red — most precise or largest sample.

e Concentrate today on Kvyvy* and Kvy*y* vertex.




The Decay K, — ' p~
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e Short Distance contributions

e Long Distance contributions

e Measurements

* Extrapolate to Kv*v* (model dependent).

* Best method for measuring K~v*~"*.

x Low statistics.
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The KTeV Detector
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The KTeV Data Set

Startup E8352
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e Rare decay data (E799)

e Three running periods

x Most results published from this data.

x Many improvements to detector.




1997 and 1999 Data
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e All published KTeV results from 1997 data.

K — 7°n°n°

L__H,e+e_e+e_

e New combined results soon.




BR(K — p™pu~y) Measurement

9105 Signal Events
0.490 Gev/c’<m,, <0506 GeV/c®

Signal:Background = 41:1

0.4 05 ‘
W'WyMass

e Normalized to K; — w7~ 7°.

e Backgrounds

e Systematics

BR(KL — ptp~v) = (3.62 £ 0.04 £0.08) x 107
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X(MIIII/MK)Z

e Model for long distance yy* form factor
depends upon single parameter.

x VMD 4 strangeness changing vector-vector.

*x ChPT expansion of K — v*~v™ form factor.

— are sensitive

e Both Branching Ratio and m,+

7
to v and .




Dimuon Mass Distribution

- Data
— MC, f(x)=1

Data/MC

0.4 2
X (M, /M)

e 1~ mass distribution.

e Data/MC ratio is determination of form factor.




KTeV Measurement of ax, and o

e Dimuon shape.

e Branching Ratio.

e I'irst measurement of «

Method QK o

Branching Ratio —0.177+0.040 —1.38+0.13
Dimuon Shape —0.19370°035 —1.73+0-14

. .026
Combined —0.16070 050  —1.54+0.10




Measurements of o,

E799-1 (upy) y

KTeV (upy) +

PDG (eey)

e Most precise measurement of ak,

e Approximately 3o discrepancy between u* =y
and e*e”y measurements.

x Possible problem with form factor models.
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e Current best measurement: NA48

o KTeV 1997 sample.

e Form Factor measurement.




K — ete u™u~ Analysis

Measurement of K~y*y* Vertex.

Previous Measurement

New Measurement

Form Factor Measurement

2 2 2 2
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1 3—mj (67 —m3) (a3 —m3

x o measured in Kp — ptp™ 7.
x Kr — ete uTpu~ sensitive to 3.




Backgrounds to K, — eTe u™ ™

Cut for w'uy Conversion Background
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e Largest source from K; — putu=~y

e Other sources of background.




K; — ete”u"u~ Normalization

e o
Data/MC Overlays for 1999 n'7ni 7", Normalization Events
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e Normalization: K; — mtn 7°.




BR(Kp, — eTe u™u™)

e'e u'u Invariant Mass After All Analysis Cuts
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e Combined 1997 and 1999 samples.

BR(Ky; —ete putp™) = (2.61 +£0.23+0.18) x 107

Preliminary




K; — ete utu~ Form Factors
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® M.+~ and m,+,~ mass distributions.




CP Violation in K — ete utu~

Angular Distribution of e"e"u'u” Events
X?/dof =10.3/9
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In K; — eTe " umpu~ asymmetry about
sin 2¢p = 0 indicates CP violation.

e MC shown has no CP violation.




Conclusions

e K'TeV has made many contributions to rare
decay physics.

e Addition of 1999 data will triple statistics.

e New result on K, — ete utpu~

e Perhaps resolution to ag, discrepancy soon.




