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Abstract

The Standard Model of particle physics postulates that the (mass) * 2 term of the Higgs
potential is negative. This choice is considered unnatural and leads to the tachyonic mass
problem. It is known that the formulation of the Higgs mechanism relies on the standard
Ginzburg-Landau equation describing equilibrium phase transitions. It is also known
that the Complex Ginzburg-Landau equation (CGLE) is a universal model of complex
dynamics outside equilibrium. This brief note suggests that the tachyonic mas problem
goes away upon switching from the standard Ginzburg-Landau equation to the CGLE.
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The standard Ginzburg-Landau potential underlying the Higgs mechanism

of spontaneous symmetry breaking is given by,
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where a positive self-interaction coupling (4 >0) forces (1) to be bounded
below as the field goes to infinity, (¢'p)'? —>w. The potential (1) has a

minimum at

@'Yy = 1 = 02 @)
GLE 2/1

in which the mass parameter 4?<0 and v represents the vacuum
expectation value of the Higgs boson. It is known that the CGLE defines the

generic dynamics of a complex order parameter z and assumes the form [1]
0,z =az+(1+icl)Az—(1—ic3)z\z\26 (3)

where a and o are positive and ¢;,c; are real. In the absence of spatial
dependence (Vz=Az=0) and upon taking c¢;=0,0=1, z=real, (3) can be

rescaled to [1-3]
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in which >0, #>0. Side by side evaluation of (1) and (4) yields

V(z):—%zergz"’ (5)
z=(p'p)** (6)
~S= 7)

£=2 (8)

By (5)-(8), the CGLE potential of the Higgs boson gets changed from (1) to,
Veae(9) =—1°0" 0+ A (9" p)? ©)
with a positive mass square x?=a?/2>0 and a minimum at

(0'0) =15 =0 (10)
CGLE 2&
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