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e Introduction — IVHtivation
Strict experimental limits on EDMs:
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® Counting CP-violating phases in the MSSM
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® One - loop contribution to EDMs ond. CP crisis

Type of contributions:
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One-loop CP-violating contributions to the effective
Higgs potential:
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The one-loop CP-violating effects are proportional to the
rephasing-invariant combinations:

CAR,
Im(ﬂniguAtb) # 0 AP-:ClEﬂ.Nqsw
’ 93]
D.‘bemr
S$Y.Choi,M.Drees
J-S.Lee -

Other CP- vi.o{a.'hlng cc‘n‘trlbu{’.io“s:

Im(m'lz "T# 5) : 1'loop chargino/neutraling

effects [T.1brahim, BNatk
04

I'm.('mu ,u.fm ) : 2-Lloop gluino effects

[M.Carenat, T.EUis, A.P., C. Wagmad
00



— CP-violating verteM effects:
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A.P., C.Wagner,

Figure 3: Numerical estimates of 25|
operator Cs as functions of tan 3, i
The values of the CPX parameters a
to di(Cs), along with their relative si
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Higgs-boson two-loop contributions to EDM and CEDM
of a fermion in the Feynman-'t Hooft gauge; f’ represents
the conjugate fermion of f under T [D. Chang, W-Y. Keung, AP.
Phys. Rev. Lett. 82 (1999) 900; A.P., Phys. Lett. B471 (1999) 174. ]
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[A.P., hep-ph/0207277]
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Figure 4: Numerical estimates of med Higgs-boson two-loop effects on d., induced by
t,b- quarks and i, b- squarks, as functions of tan 3, in two variants of the CPX scenario,
with (a) Mg+ = 150 GeV and (b) Mg+ = 300 GeV. The long-dash-doited lines indicate
the stop/sbottom contributions to d..| The dotted lines t,23 correspond to top/bottom con-
tributions, for arg(mgz) = 90°, 0°, —
the sum of all the aforementioned contributions to d. for the same values of gluino phases.
Contributions to d. that are denoted 'Ph @ minus sign are negative.

, respectively. Likewise, the solid lines 1,2,3 give
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Figure 5: Numerical values of resummed Higgs-boson two-loop effects on d., induced by
t,b- quarks and {, b- squarks, as functions of u, in two variants of the CPX scenario, with
tan 8 = 20, and (a) My+ = 150 GeV and (b) Mg+ = 300 GeV. The meaning of the
different line types is identical to [that of Fig. {. For A,y = 0, the long-dash-dotted line
disappears and so the solid lines collapse to the dotted ones.
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EDM comstroaints on Electroweak Barﬁosencsis

CA.P., ho.p-pk[otb'n'n_
25 )
Elo l_”'l"'gl"';lﬂ"'l'"'I"'ilw"'ll"rl"":
8 F X H . oocem=""" :
L] - A ettt aeeeet b
= S SO L Lot L L -
o [ = oo e A
= Q e ]
.DQ o % "oj:'to" .
10 - -
-1
27
10 e ccraaa e T
5 10 51 20 25 30 35 40 45 58
tanf}
@)
o M e S —— :
: E My+=0.
4:5 b
o -
26
10 - '0“ _—"’.——::
| - '
7
2
10 4
5 10 15120 25 30 35 40 45 50
tanf
(b)
Figure 6: d. versus tan 8 in a scemario favoured by electroweak baryogenesis, with MSSM
parameters MQ =Mp =3 TeV, =0, Aip = 1.8 TeV, my = 3 TeV and arg{A;,) =

W arg(mg) = 0°. In (a), My+ = I'Ij eV is used, corresponding to M.4- = 150 GeV, and
my, = p = 0.2 TeV and arg(my;,) °. Also displayed are the individual ‘h’, ‘H ', ‘A" con-
tributions to d. and the LEP excluded region from direct Higgs-boson searches. In (b), nu-
merical values are shown for My+ = 150 GeV (solid), 200 GeV (dashed), 300 GeV (dotted),

500 GeV (dash-dotted) and 1 TeV (long-dash-dotted), in a scenario withmy, = p = 0.4 TeV
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% Compatible with studies by M.Carena,J.Morens, M.Quires,
M. Seco, G . Wagner.
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