


































Q t( ) MZ et⋅:=

t 0 0.1, 42..:=
where the energy scale of the 
effective coupling constant is 
given by 
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The renormalization group running of the inverse fine structure constants is described by the 
RGE equation
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Hence the running parameter tSUSY is
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GeVMSUSY 100:=

The SUSY breaking scale is 

After SUSY is broken the β function coefficients are given by
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The coefficients for their β functions are given 
by the SM values below MSUSY

There the inverse fine structure constants for U(1), SU(2) and SU(3) gauge coupling constants
are

GeVMZ 91.1874:=Initial values of the fine structure constants are given at 

Now if the SU(3)XSU(2)XU(1) groups are embedded in a SU(5) or SO(10) GUT it is 
conventional to normalize the U(1) coupling to be g 1(GUT) = (5/3)(1/2) g1.

Running of the MSSM Gauge Coupling Constants



tSUSY 0.092=

Q tSUSY( ) 100=

The RGE running is now given by 
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MSUSY2 1000:= tSUSY2 ln
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