
Measurement of
∆Γs at CDF II

����� ���� 	
� 	� 
�� � 
�� ��� ����� ��� �
�
������ ���������� ������ �� 
 ������ �� ���

�����
� � ������� 	� �	
� ����� �
��� 	
 �� ��� ����� ������ ��������� �� ��� ��
��
��


���� ��
�� �
��� 	��� ����� �
���� 	
 �� ���� ��Æ���� �� ��������� ����������
���� ���

�
���� 	� �� ��� �
���� �� �� �� ��
����� ���� �������
���� ������� 
 ��
�������� �� 	��


����������� �� ��� � ! ����
���
���� ����� "#$���� �� �
�
�

aKonstantin
aAnikeev+

Users’ Meeting � June 09, 2005



1. Motivation
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Over-constrain UT:
- measure �� �� ��
��
�

- in particular, extract

�� �

�
�

����������
����

by measuring �	 in

�� and �� mixing
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B flavor oscillations 1
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B flavor oscillations 2
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A. Buras, W. Slominski, and H. Steger, Nucl. Phys. B245 369-398
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Measuring large ∆Μs
... is hard
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One needs:

� excellent � resolu-

tion, �� �
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� vertex resolution

� �� resolution

� powerful tagging

� great efficiency, �

� large dilution, �

� huge samples with

good S/B
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With the state of the art technologies

��
 measurement may still be hostage
to the (un)kindness of Nature
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Measuring large ∆Γs
... is easy!
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� �� � ���
��� is all right

� no tagging required
- effective signal size is

much better than 
����

If you run a risk, it makes sense
to have insurance -- measure ��


Straightforward approach facilitated by:
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Phase convention: �� ���� % �����

� statistically separate �

� from ��
� using parity

� of the angular correlations in �� 
 "�#� decay

� fit distinct lifetimes to �

� and ��
� components

� cross-check the analysis by performing

� similar one on a �� 
 "�#$�� sample
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Analysis of P➜VV decays
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Angular analysis 1
time-dependent kind
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A. Dighe et. al., Eur. Phys. J. C 6, 647-662
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Angular analysis 2
time-dependent kind
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� flavor blind decay
- a� ��


� terms average out

� flavor specific decay
- no linear sensitivity to 
�

Use these to extract ��� ��� ��� and ���	
�

from data (set ������� 	 �)
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2. Measurement

            

"�# 
 3�3� trigger
to collect samples of:

� �� 
 "�#$�

� �� 
 "�#$��

� �� 
 "�#�

��� 
��� of data

� B candidate:

��
� �
�� ���� ����� ��	

- 
 -- separate signal
from background

- �� -- lifetime fit +
addt-l S/B separa-
tion

- �� -- angular analy-
sis

� cross-checks in
other B samples:
- models
- techniques
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Modeling m and ct
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Modeling

��ω -- sculpting 1
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Plots show angular distributions from
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Modeling

��ω -- sculpting 2
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Modeling

��ω -- sculpting 3
does it work this way?

YES, IT DOES!
Indeed, no need to

parametrize/integrate

the acceptance
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3. Results

Avg. lifetime measurements
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t-dep. angular analysis
fit results
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Fit projections 1
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Fit projections 2
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Cross-checks
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Systematic uncertainty
summary
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Final results
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Comparison 1
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Comparison 2
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Summary
➜ Measurement of �
��
�:

� PRL �� 101803 (2005)

� a lot of excitement
in the community and
even some controversy

� additional motivation for
measurements of �	�, 7 $�%� ,

����� 
 +
����

� +
����

� �

- more careful averaging
of �� lifetime measurements
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➜ Don’t stop here!

� improve technique

� get better precision with more statistics

� use alternative methods and combine results
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MC-Data agreement 1
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MC-Data agreement 2
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