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The arrow of time 
To the relief of physicists, time really does have a preferred direction       
 

Sep 1st 2012 | from the print edition  

 

TIME seems to flow inexorably in one direction. Superficially, that is because things deteriorate with ageð

and this, in turn, is because there are innumerably fewer ways to arrange particles in an orderly fashion than 

in a jumbled mess. Any change in an existing arrangement is therefore likely to increase its disorder. 

Dig a little deeper, though, and timeôs arrow becomes mysterious. A particle cannot, by itself, becomeééé 







PHYSICS WORLD REVEALS ITS TOP  

BREAKTHROUGHS FOR 2012 

Time-reversal violation 

Majorana fermions CERN discovers Higgs-like boson 
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ñit would appear to be a true TRV effectò 





OUTLINE 

ü Symmetries in the Laws of Physics 

ü Universe t-Asymmetry, the ñArrow of Timeò 

ü Is it possible to search for TRV in unstable systems? 

ü EPR-Entanglement: Flavour-Tag, CP-Tag 

ü The Decay as a Filtering Measurement 

ü Genuine Observables in B-factories: not needing ȹũ 

üT-violating parameters 

ü CPV, TRV, CPTV Asymmetries 

ü Foundations of the Experimental Analysis 

ü T raw asymmetries & Significance, from BABAR 

ü Conclusion 



SYMMETRIES IN THE LAWS OF PHYSICS 

ü òMicroscopicò Symmetry Violations. 

ü T-Violation exists in the Standard Model or any field theoretic extension. 

ü All field theories with Lorentz invariance have CPT symmetry 

         Automatic connection between CP-violation       related T-violation 

ü T and CPT described by ANTIUNITARY rather than unitary operators,   

  introducing many intriguing subtleties. 

          Observed CP-Violation       T should be violated as well: Is it observed? 

T - Violation means Asymmetry under  

Interchange  in         out  states 

ü Effects in particle physics odd under t       -t are not necessarily T-violating.  

ü t- asymmetries can occur in theories with exact T- symmetry: Universe 

Timeôs Arrow 


