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Figure 1: Qualitative overview of the locations of our proposed benchmark points in a generic
(m1/2,mo) plane. The light ( turquoise) shaded area is the cosmologically preferred region with
0.1 < 0h?* <0.3, whose ezact shape depends on the value of tan 8, and to some extent on
the Standard Model inputs m,, m, and a,. In the dark (brick red) shaded region at bottom
right, the LSP is the charged 7, so this region is excluded. Electroweak symmetry breaking is
not possible in the dark (pink) shaded region at top left. The LEP experimental constraints,
in particular that on my,, and measurements of b — sv exert pressure from the left side. The
BNL E821 measurement of g, — 2 favours relatively low values of mo and myy2 for u > 0.
The CMSSM benchmark points we propose are indicated roughly by the (blue) crosses. We
propose points in the ‘bulk’ region at bottom left, along the coannihilation ‘tail’ extending to
larger my 5, in the ‘focus-point’ region at large my, and in the rapid-annilation ‘funnel’ that
may appear at intermediate mo/my;y for large tan 3.
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Figure 1: Unitary triangle fit in the SM and the resulting 95% C.L. contour in the p - ]
plane. The impact of the R(py/K*v) < 0.06 constraint is also shown.
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Figure 2: Extremal values of R(py/K*~) that are compatible with the SM unitarity triangle
analysis.
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SM predictions at NNLO accuracy & Comparison with Data
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Figure 9: NNLO Case. Constraints in the [C3F(uw),Ct"] plane that come from the
90%C L BELLE constraint B(B — K*ete™) < 5.1 x 107, See Fig. 4 for further details.
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Figure 2: Bounds on the scale of the operators O, (left) and Og, (right) from B — X,~.

result [19]
B(K* — x*wi) = (1.57 £ 113) x 10710, (30)
leads to the 99% CL limit
—48 < C,p/CM < 40 . (31)

These bounds are still rather weak, corresponding to effective scales of the new physics operator
around 1 TeV, nonetheless they already imply significant bounds on B (Ky — %) and B(B —
X,v7), as shown in table 3 (see also ref. [20]). In few years, at the end of the E949 experiment,
assuming that the central value of B(K+ — n*vi7) will move towards the SM prediction, we can
expect to probe A from this observable up to about 3 TeV, a sensitivity comparable to the one
of electroweak precision data on the corresponding flavour-diagonal terms. At the end of the
CKM experiment, with a 10% measurement of this branching ratio, the search on A could be
pursued up to above 5 TeV. As illustrated in fig. 4, a sensitivity above 10 TeV could in principle
be reached by a measurement of B(K; — mviz) with a precision of few percent around the SM
value, since this rate is free from the theoretical uncertainty due to charm contributions.

The most interesting constraint on pure-leptonic decays is provided by K; — utu~. The
branching ratio of this decay is measured very precisely; however, this mode receives also a
large long-distance amplitude by the two-photon intermediate state. Actually short- and long-
distance dispersive parts cancel each other to a good extent, since the total K’ L — ptp” rate
is almost saturated by the absorptive two-photon contribution. Taking into account the recent
experimental result on B(Ky — u*p~) [21] and following the analyses of the long-distance
amplitude in [22], we shall impose the conservative upper bound

B(Kp — pu*p~ )™ <3.0x107?, (32)
that we shall treat as an absolute limit. Employing the SM expression of B(Ky — p*p~)hert

[3] and taking into account the uncertainty of the CKM fit, this information can be translated

11
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C onstraints on 2-d Susy parameter p\m
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Figure 2: Same as Fig. 1, but for x4 > 0.

enhanced neutralino annihilation to bb and 77 at large tan 3. Both lighter values of ms,
and my and also large 7 and b Yukawa couplings at large tan # enhance these t-channel
annihilation rates through virtual staus and sbottoms. Unfortunately, the region excluded
by BF(b — sv) and by éa, (even with the conservative constraint of Ref.[43]) also expands,
and most of the cosmologically preferred region is again ruled out. As before, we are left
with the corridors of stau co-annihilation and the focus point scenario as the only surviving
regions.

The corresponding plot is shown for tan 3 = 30 but x > 0 in Figure 4. In this case,
the magenta contours of BF(b — sv) correspond to 2 and 3 x 10~4. Thus, the lower left
region is excluded since it leads to too low a value of BF(b —+ sv). The da, contours begin
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Figure 1: Plot of constraints for the mSUGRA model in the mg vs. my 2 plane for tan 8 = 10,
Ao = 0 and 4 < 0. We show regions of CDM relic density, plus contours of ms = 114.1 GeV,
contours of muon anomalous magnetic moment a, (x10'°) and contours of b — sy branching
fraction (x10%).

preferred value of neutralino relic density, one must again live in the stau co-annihilation
region, or the focus point region. A final possibility is to be in the slepton annihilation
region, but then the value of m; should be slightly beyond the LEP2 limit; in this case, a
Higgs boson signal may be detected in Run 2 of the Fermilab Tevatron[51].

We next turn to the mg vs. m,/, plane for tan 8 = 30 and g < 0. The gray region
in the bottom left corner of the plot is excluded because m% < 0. In this case, the area
of the green region of relic density in the lower-left has expanded considerably owing to
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Figure 5: Same as Fig. 1, but for tan # = 45 and 4 < 0. The inner and outer red dashed lines are
contours of mg = 100 and m4 = 200 GeV, respectively.

e 1. annihilation through t-channel slepton exchange (low mg and m, /2)»
e 2. the stau co-annihilation region (very low mg but large m, /2))
e 3. the focus point region (large mo but low to intermediate m, /2) and

e 4. the flanks of the neutralino s-channel annihilation via A and H corridor at large
tan 8 when I'4 and I'y are very large.

In previous years, there may have been a preference for region 1. as offering the most
natural channel for obtaining a reasonable value of relic density. However, recently much of
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FIG. 1: The contour plots for a3,”*" in unit of 10~'° (in the short dashed curves) and the Br (B, = u*u™) (in the solid
curves) in (M, /3, tan 8) plane in the minimal SUGRA model for mo = 300 GeV and Ao, = 0.
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