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	  	  ▪ ︎	  An	  asymmetry	  with	  B	  meson	  decays	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  	  	  	  	  	  	  	  	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  	  
n 	  The	  event	  number	  asymmetry	  of	  B	  meson	  system	  is	  constructed.	  
n 	  The	  asymmetry	  in	  our	  study	  takes	  account	  of	  overall	  factors	  of	  	  	  
the	  two	  processes.	  

n 	  The	  observables	  are	  wri<en	  as	  phase	  conv.	  indep.	  parameters.	  
n 	  The	  result	  shows	  the	  asymmetry	  is	  slightly	  deviated	  from	  T-‐odd.	  
n 	  The	  contribu?on	  from	  	  	  	  	  	  	  	  	  	  is	  inves?gated.	  
n 	  When	  the	  two	  condi?ons	  are	  sa?sfied,	  asym.	  is	  a	  T-‐odd	  quan?ty.	  
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Overview	
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▪ ︎BaBar	  announced	  that	  they	  measured	  T-‐asymmetry	  
through	  B	  meson	  system.	

(
�S+

T = �1.37± 0.14± 0.06

�C+
T = 0.10± 0.14± 0.08
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Summary	  
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CondiRons	  for	  AuthenRc	  Time	  Reversed	  Process	
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Two	  processes	  are	  naively	  
related	  with	  Time	  Reversal.	
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T� odd
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Thus,	  ?me	  dependent	  asymmetry	  below	  is	  naively	  
thought	  to	  be	  a	  T-‐viola?ng	  quan?ty[1].	

▪ ︎	  Tagging	  :	  Method	  to	  iden?fy	  B	  mesons	

Flavor	  tagging	  	  
to	  iden?fy	  	B0
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Wrong	  sign	  decay:	  
giving	  ambiguity	  to	  
the	  	  	  	  	  	  	  	  	  tagging.	B0
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This	  part	  reveals.	

▪ ︎	  Our	  viewpoint	  is	  different	  from	  Bernabeu’s[1].	  
▪	   ︎Task:	  model	  independent	  analysis	

BaBar	  Asymmetry	  

ABaBar
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For	  observed	  values	  
in	  the	  experiment	  [2]	

In	  the	  theore?cal	  	  paper[3],	
▪ ︎	  BaBar	  asymmetry	  is	  slightly	  deviated	  from	  a	  T-‐odd.	  
▪ ︎	  BaBar	  asymmetry	  is	  calculated	  with	  assump?on	  	✏K = 0

<latexit sha1_base64="LWImcvs2TzQnN1pXW1njOh8t478="></latexit><latexit sha1_base64="dpFFxw/BjEf69P0TuYvAmY2DVAo="></latexit>

CP	  value	B̄0
<latexit sha1_base64="PdS9nayiAePElU9VvDMoruWfjV4="></latexit><latexit sha1_base64="4UIN3lSosHsylrSrJyvT0KHoNKE="></latexit>

B̄0
<latexit sha1_base64="PdS9nayiAePElU9VvDMoruWfjV4="></latexit><latexit sha1_base64="4UIN3lSosHsylrSrJyvT0KHoNKE="></latexit>

B�<latexit sha1_base64="S38PlQjouiZ21HCh7uh1dV5oEh8="></latexit><latexit sha1_base64="oB61IP64dBhLJXZ/7YSJeI+ml4g="></latexit>

B�<latexit sha1_base64="S38PlQjouiZ21HCh7uh1dV5oEh8="></latexit><latexit sha1_base64="oB61IP64dBhLJXZ/7YSJeI+ml4g="></latexit>

Asymmetry:	  Result	
T
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▪	  Defini?on	  is	  different	  from	  BaBar	  asymmetry.	

▪ ︎	  In	  	  	  	  	  	  	  	  ,	  contribu?on	  from	  	  	  	  	  	  	  	  is	  extracted.	  
▪ ︎	  All	  are	  expressed	  as	  phase	  conven?on	  independent	  parameters.	  
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◎	  We	  inves?gate	  the	  reason	  why	  T-‐even	  parts	  are	  allowed	  to	  contribute.	  	  
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Overall	  nomaliza?ons	  are	  
removed	  in	  BaBar	  asym.	

We	  cannot	  exactly	  iden?fy	  
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▪ ︎	  Effect	  of	  	  	  	  	  	  should	  be	  clarified.	✏K
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(1)	  B	  meson	  states’	  equivalence[3]	

When	  these	  two	  condi?ons	  are	  sa?sfied,	  T-‐even	  terms	  vanish.	

(2)	  Overall	  normaliza?on	  
▪ ︎	  Since	  overall	  normaliza?on	  difference	  is	  included,	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  contributes	  to	  the	  asymmetry.	  	  One	  also	  requires	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  be	  T-‐odd.	
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BaBar	  observable	

Authen?c	  Time	  Reversal	


