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Introduction

In works concerning the physics of Higgs bosons, the specific basis in the
space of isodoublets of complex scalar fields is chosen.

Higgs fields are considered near their vacuum expectations:
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Parameter tan 8 = v2/v1 plays an important role in phenomenology.
However, it cannot be unambiguously defined.
The meaning is lost upon transition to the Higgs basis in which the

nontrivial vacuum expectation is in one of the doublets only.



Higgs basis
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is obtained from the general (arbitrary) basis by rotation in the space of

scalar doublets:
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Potential in the form of the renormalized and gauge invariant

polynomial:
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The potential in Higgs basis:

U(®a, @p) = Y1 (PLPa) + Yo (D)D) + [Ya(@L®s) + Hec.
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The form-invariants in an arbitrary basis:

Y1 = —pich — p3sh — Re(uize’)sap,

Yo = —pish — pich — Re(uize’)sap,

Ys = (i — p3)s2p — Re(pizee®)cap — ilm(uize™), (7)

and Z1 = A1ch + Aash + s A3a5855 + 2525 [C%Re()\gew) + S%Re()wew)],
Zy = M18h + AaCh + 3345555 + 2525 [S%Re(/\gew) + C%Re()wew)],

Zs = +535[M + A2 — 2Xaa5] + A3 — sapcopRe[(Ae — A7)e'],

Zs = 2s35[ A1 + A2 — 2Xaa5] + As — sageapRe[(As — A7)e'], (7)
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The condition of extremum of scalar potential:

ba [YaB + %vzzagaz beba } =0 (7)

The corresponding conditions of minimum of the scalar potential are:



Summary

Connection of the parameters of the Higgs potential in an arbitrary and
the Higgs bases.

The considered U(2) transformations are general rotations between
different bases of the Higgs isodoublets in TDM. In particular, if
expressions (7) are substituted into the conditions of minimization,
expressions for the masses of the bosons h, H, A and constants of
self-interaction of scalars written in terms of invariants, the formulas in
an arbitrary (“generic”) basis should be obtained.

In MSSM U(2) rotation in the space of isodoublets changes the form of
Yukawa interaction and the Lagrangian for scalar quarks—Higgs bosons.
The physical meaning of the general Lagrangian cannot and should not

change.



