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 Charge = 0 

 

  Spin = 0 

 

  Mass = ?? 

 

  Coupling proportional to the mass 











space-time becomes non-commutative at very short distances, planck scale 

 when quantum gravitation becomes relevant. 

2

1
[ , ]x x i C

   



 



Constant antisymmetric matrix  

( , ) ( , )exp( ) ( , ).
2

i
f g x f x g x

      å

Dimension of energy 

1910PlM GeV



there are two approaches to construct the standard model in the 

noncommutative space.  

 

 

•  

 

 

 

•    (3) (2) (1)C L YSU SU U 

based on star products and Seiberg-Witten 

(SW) maps, the number of gauge fields, 

couplings and particles are the same as the 

ordinary one [1] 

(3) (2) (1)U U U  which is reduced to                                   

by an appropriate symmetry [2]. 

(3) (2) (1)C L YSU SU U 
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two new scalars, the so called Higgsac’s. 

(3) (2) (1)C L YSU SU U (3) (2) (1)U U U 

   Appropriate Symmetry breaking 

Seyberg-Witten map 

(3) (2) (1)C L YSU SU U 
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 B. Melic, K. Passek-Kumericki, J. Trampetic, P. Schupp, and M. Wohlgenannt, 

Eur. Phys. J. C42 (2005) 483–499,  [hep-ph/0502249]. 
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Correction to ffZ vertice 

New  vertice HHZ 
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