
 Parity and Time-Reversal Violating 
Moments of  Light Nuclei 

Jordy	
  de	
  Vries	
  
Theory	
  Group,	
  KVI,	
  University	
  of	
  Groningen	
  



Jordy	
  de	
  Vries	
  &	
  Rob	
  Timmermans	
  
Theory	
  Group,	
  KVI,	
  University	
  of	
  Groningen	
  

Emanuele	
  Mereghe8	
  &	
  Bira	
  van	
  Kolck	
  
University	
  of	
  Arizona	
  

 Parity and Time-Reversal Violating 
Moments of  Light Nuclei 



Outline of  this talk 

  Part	
  I:	
  	
  	
  Electric	
  Dipole	
  Moments	
  in	
  the	
  Standard	
  Model	
  

  Part	
  II:	
  	
  	
  Standard	
  Model	
  as	
  an	
  EffecCve	
  Field	
  Theory	
  

  Part	
  III:	
  	
  Observables	
  
  IIIa:	
  	
  Nucleon	
  	
  
  IIIb:	
  	
  Deuteron	
  	
  



Electric Dipole Moments 

+	
  

B	
   E	
  



Electric Dipole Moments 

T/CP 

+	
  

B	
   E	
   B	
   E	
  

+	
  



Electric Dipole Moments 

T/CP 

+	
  

B	
   E	
   B	
   E	
  

+	
  



Experimental Upper Bound 

U
pp

er
bo

un
d 

nE
D

M
 1

0^
 [e

 c
m

] 



EDM’s in the Standard Model 

•  Electroweak	
  CP-­‐violaCon	
  
•  Nobel	
  prize	
  for	
  predicCng	
  third	
  generaCon	
  

Pospelov,	
  Ritz	
  (2005)	
  	
  



EDM’s in the Standard Model 

•  Electroweak	
  CP-­‐violaCon	
  
•  Nobel	
  prize	
  for	
  predicCng	
  third	
  generaCon	
  

Highly	
  Suppressed	
  

Pospelov,	
  Ritz	
  (2005)	
  	
  



Electroweak CP-violation 

5	
  to	
  6	
  orders	
  below	
  upper	
  bound	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Out	
  of	
  reach!	
  	
  

U
pp

er
bo

un
d 

nE
D

M
 1

0^
 [e

 c
m

] 



EDM’s in the Standard Model 

•  Second	
  source:	
  QCD	
  theta-­‐term	
  
•  Due	
  to	
  complicated	
  vacuum	
  structure	
  of	
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  Causes	
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  ‘new’	
  CP-­‐violaCng	
  interacCon	
  with	
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  constant	
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Theta Term Predictions 
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SM predictions without theta 

Supersymmetry predictions  
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Finding the Source 
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