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The CP-violation problem
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The Sakharov conditions for baryon asymmetry:
» the violation of baryon number;
» C-violation and CP-violation;
> the deviation from thermodynamic.
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Matrix CKM is not enough to describe the baryon asymmetry!
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CP-violation in the extended Higgs sector:
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Fig.1. The dependence of the ... etc.

decay widths from tan g8 [11].
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Models with the extended Higgs sector
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models

2HDM

MSSM
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physical
Higgs states

2 neutral CP-even
1 neutral CP-odd
2 charged

2 neutral CP-even
1 neutral CP-odd
2 charged

3 neutral CP-even
2 neutral CP-odd
2 charged
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The NMSSM
Fields can be parameterized:
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Local minimum conditions of the Higgs potential

We should calculate: 22 = 0, 2% = 0, B—U3 = 0 and obtain equations for:

B'U ) Bug ov
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= 3 (vQ)\l cos® B+ v2()\3 + A4 + Re)s)sin B2 + v?sin B(3ReXg cos 8 + Relr tan B)) +
1o, 1 1
+7k1v3 + (7Rek3v3 + 7Rek5)v3 tan 3,

= - ('U2>\2 sin® B+ v ()\3 + A4 + RelXs)cos B2 + v? cos B(3ReA7 sin B 4+ Re)g cot ,8))
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where v¢ = U1 +v2, tan 8 = va/v1
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If CP invariance is violated, we must consider the matrix 5x5 for which the

eigenvalues do not have a definite CP-parity.

mii
ma1

2
M* = masai1
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2
mi = %()\1 cos? B+ A2 sin? B+ 2(A3 + A1 + ReXs) cos? B sin? B+
+4Re)g cos® Bsin B + 4ReAr cos Bsin® B),

(3v*(ImAs sin 28 + ImAs(1 4 cos 28) + ImAz(1 — cos 23))

miz2 =

-

—2vs(vsImks + V2Imks)),
mig = %U2 (=A1(sin 28+sin48)+A2(sin 28—sin 458)+2(A3+A s+ Reds) sin 45+
+4(ReXg(cos 28 + cos48) + ReXr(cos 23 — cos4p)),

mis = v(vs (k1 cos® B+ kasin® B) + (vsReks + %Rekg)) sin28),

1
mis = v(vsImks — —=Imks)sin 2,

V2
Maz = —é (U2(2R6)\5 sin 2 + ReXg(1 + cos2/3) + ReA7(1 — cos2p))+

+ 2v3(vsReks + \/iReks)) csc Bsec f3,
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Mos = %vQ(Im)\5 cos 28 + (ImA7 — ImAe) sin 28),
L
V2

mss = % (1)2()\1(1 —cos4p) + A2(1 — cos4f) + 2(As + A4 + Re)s)(cos45 — 1)—

1
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Free parameters

1.0 < tgB < 60, M; = M, 100TsB < M, < 2000TsB,
0.0001 <A <07, 0 <k <0.65.
0B < Ay <1000I'sB, —100I%B < A, < —10IsB

kr= A2, ko= A2 ks =Xk, ka=|k]>, ks = AAx, ke = %kAk
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NMSSM parametrs for Higgs bosons scenario

CP invariance

CP violation

Parameters of model \ 1 ‘ 2 H 3 ‘ 4 H
A 0.002 | 0.01 0.35 0.14
K 0.65 0.65 0.36 0.47
tgps 9.5 1.75 14 50
Ay, GeV 3 115 1000 100
Ay, GeV —-100 | —100 || —100 | —100
mn, \ mu,, GeV 125 | 127 || 125 | 46
Mhg \ iy, GeV 127 | 848 || 142 | 125
May \ My, GeV 121 | 125 || 395 | 424
myo, GeV 34 33 103 38
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Thank you for your attention!
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