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The absence of antimatter in the Universe, a small ratio of the
observed number of baryons to the observed number of photons
and the absence of light CP-even Higgs boson signal at LEP2 and
Tevatron energies lay a specific claims to models of particle physics

« Two problems in the Standard Model

— First order phase transition requires m,< 50 GeV
— Need new sources of CP violation
« Minimal Supersymmetric Standard Model
— 1storder phase transition is possible i m; < 160GeV
lati R
— New CP violating phases
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In the MSSM we calculate the 1-loop FT corrections from the squarks-Higgs
bosons sector, reconstruct the effective two-Higgs-doublet potential

and study possibilities of the EWPT in the full MSSM

(Mys, taB, A, B, Mg, My, Mp) parameter space.




MODEL [QFTHEP’2003, 2004]
THDM: Fields

Georgi: A Model Of Soft CP Violation. 1978
Lee: A Theory Of Spontaneous T Violation. 1973
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ﬁfective THDM potential with explicit CP violam
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Scalar sector for MSSM

The main contribution to self-couplings due to Yukawa 3"
generation couplings.

The corresponding potential with CPV sources
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Threshold corrections (left and central diagram)
and diagram contributing to the wave-function
renormalization (right)
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"Fish" diagrams




/ The surface of minima for zero-temperature \

two-doublet Higgs potential at the scale Mg sy




Integration and summation method

In the finite temperature field theory Feynman diagrams with boson
propagators, containing Matsubara frequencies, lead to structures of the
form
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Parameters of the effective potential
(forms of contribitions)
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Parameters of the effective potential
(forms of contribitions)
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Temperature-dependent parameters with various
guantum corrections in CPX-like scenario
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The surfaces of minima for effective potential U(vl,v2)
at the critical temperature T=120 GeV, X =i, =0
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Phase transitions of the first order can occur along the going down hollow. In other
directions minima at nonzero v, , will be above the minimum at v,=v,=0.
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The surfaces of minima for effective potential U(vl,v2)
at the critical temperature T=120 GeV and nonzero xq A,
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At nonzero Ag )\, there are directions always
along which the first order phase transition exists.
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Effective potential at finite temperature

vi(T) = v(T)cos B(T), wvao(T) = v(T)sinF(T)
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Critical temperature determination
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Evolution of the critical parameters
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/ Effective potential U(v1l,v2) at the \

critical temperature and nonzero i A,
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The thermal evolution of the CP-even Higgs bosons h and H
IS expressed by
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where ais the mixing angle of the CP-even states h and H.

[ Akhmetzyanova E.N., Dolgopolov M.V., Dubinin M.N. Higgs Bosons in the Two-
Doublet Model with CP Violation // Phys.Rev.D. V.71. N7. 2005. P.075008. (hep-
ph/0405264) ]
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/ Higgs bosons masses \
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Conclusions

1. In the MSSM we calculate the 1-loop finite-temperature
corrections from the squarks-Higgs bosons sector, reconstruct the
effective two-Higgs-doublet potential in the full MSSM parameter

Space (mHi5 tgﬁ! At,b’ M, mQ1 mU1 mD)'

2. At large values of A and u of around 1 TeV, favored indirectly
by LEP2 and Tevatron data, the threshold finite-temperature
corrections from triangle and box diagrams with intermediate
third generation squarks are very substantial.

3. High sensitivity of the low-temperature evolution to the effective
two-doublet and the MSSM squark sector parameters is observed,
but rather extensive regions of the full MSSM parameter space
allow the first-order electroweak phase transition respecting the
phenomenological constraints at zero temperature.
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erspectives

 The topology analysis of extended Higgs potentials
* viable models:

THDM, MSSM,
Singlet models: many possibilities

 Electroweak baryogenesis is still viable in extended Higgs
sectors

» It would offer the possibiliy to compute the baryon
asymmetry from parameters measured in collider
experiments

- If the result would match the observations, we could claim
to understand the early universe up to electroweak
temperature

@ng constraints on CP phases from EDM’s /z/






