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� CP violation in � � � ���	��
	�
����
 from full 1997 and 1999 data sets.� Measurement of branching fraction and form factor in the decay � � �� � � 
��� Measurement of � � � � � � 
�������
 from full 1997 and 1999 data sets� Measurements of ����� � � � 
 � � � 
� Search for the lepton number violating decay � � � � ����� ��� .
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The Decay � � �  "!# %$#&�!'&($
Work by Sasha Golossanov, University of Virginia

This decay was first seen by KTeV in 1998, and branching
fraction measured from 2% of the data.

Current branching fraction from entire 1997 data set is (still
preliminary, submitted for publication soon):

)+*-,/.0* 1 23,540461 23,54
798;: 4<2 $>= .
� � �  !  $ & ! & $ shows a new indirect CP violating effect as

an asymmetry in a T-odd angular variable.

These asymmetry results from the 1997 run have been published
in A.Alavi-Harati et.al. Physical Review Letters 84, 408 (2000).

We are continuing to analyse other physics that may be extracted
from this decay
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CP-odd and T-odd angle ?
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Theoretical Model (Sehgal and Wanninger)
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Total raw data
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3.2. Observation of the Asymmetry

After reconstruction (described on the previous slide) we can already

see the KL → π+π−e+e− signal and observe the asymmetry!

Red Histogram — events with sin φ cos φ > 0

Blue ” — ” sin φ cos φ < 0
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Total 1997 and 1999 Data Set
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3.6. The Final Event Sample

KL → π+π−e+e−

Red — events with sinφ · cosφ > 0

Blue — events with sinφ · cosφ < 0

Entire KTeV Data Set 5056 ± 71 events after subtracting

∼ 185 background events

in the signal region defined as

0.492 GeV/c2 < Mππee < 0.504 GeV/c2

Mostly KL → π+π−π0
D background

with no asymmetry

Mπ+π−e+e−
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5. The Summary

All Results are Preliminary !

• Identified 5056 ± 71 KL → π+π−e+e− events.

• Reported New Preliminary Measurements

• CP Violating Asymmetry in the φ angular variable.

? A = (13.3 ± 1.4(stat) ± 1.0(syst)) %

• Vector Form Factor Parameters

? a1

a2
= −0.75 ± 0.03(stat) ± 0.02(syst)

? g̃M1
= 1.10 ± 0.10(stat) ± 0.06(syst)

• These results are in agreement with the previously published measurements and theo-

retical predictions.

• Plans and Future Prospectives:

• Measure new value for the Branching Ratio

• Fit for the parameter gCR related to the K0 Charge Radius

• Attempt to fit for the parameter gE1
to search for CP Violating E1 direct emission.
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Measurements of the decay j k l m�n'm(o�p
Work of Jason Ladue, University of Colorado
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Measurements of q r s t�uvt(w>x"u#x%w
work of Jason Hamm, University of Arizona
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Measurements of y#z|{ }�~'}(�#}�~'}(�
work by Patrick Toale, University of Colorado
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Search for Lepton Number Violating Decay � � � �J���"�����
Work of Angela Bellavance, Rice University
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Summary

� � � � �#�#�%�"���'�(� , 5056 events in full sample, CP violating
asymmetry measured to be �_�<�3��� � �����6� ���/��� %.

� � � � � � � ��� , from 93,000 events branching fraction is
�_�<�3�5�<� � �3���¡  � �3���0¢ � �3�¤£(¥�� ¦ �<� �¨§ . Form factor fit gives©�ª|«�¬ ­ �-���<¥�£ � �3���3�0�6� �3�/���0¥ .

� � � � � � � �>®#�#®%� 133 events in full sample, yielding
branching fraction of �¯£	��¢3�°� �3�¤£(��� �3���N±���¦ �<� ��² . Form factor
fits in progress. Limit on � � � ��³'��³ ®µ´"®µ´ of  ¶����£ ¦ �<� �"·^· .

� ��¸¹� ���'�(�"���'�(� 28,000 events in full sample, yield branching
fraction of �+�-��£�º\ »� �3����£0£-� �3���N¥�º0�P¦ �<� �¨¼ with respect to � ¸ �
�°� . Detailed angular analysis requres radiative corrections
which are just now available.

� Search for � � � � ¸ ® ³�� ´ . In total sample expect about 1.1
background in signal box, observe 5 events. However these are
not distributed like data should be. Conservative upper limit for
branching fraction is �3�/�-� ¦ �<� �"·X¸ .
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