FLAVOUR AND CP VIOLATION
IN THE LEPTON SECTOR
AND NEW PHYSICS
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Fig. 46: Ratio of the oscillation probabilities of neutrinos and antineutrinos as a Sfunction of the baseline. The
different lines correspond to values of the CP-violating phase &§ of 0°, 90° and —90°. After about 1000 km, matter
effects dominate over CP violation, whose effects even go to zero at a particular baseline around 7500 km [165].
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A comparison of CP sensitivities of Nufact vs. SuperBeam

CP sensitivity, defined as the capacity to separate at 99%CL max
CP (0 = m/2) from no CP (§ = 0).
Nufact and SPL-SuperBeam sensitivities computed with the same

conditions.
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M. Mezzetto, "Future Neutrino Oscillations ", Moriond, March 17, 2003. .

The limiting factors for the SuperBeam at small
0,3 values are:
e The low flux of 7 and their small cross
section. This limits the overall statistic.
e The beam related backgrounds that increase
the statistical errors, hiding the CP signal.

As an example for 6,3=3°
0.7 - 104 eV?, sin? 26,5 = 0.8:

T
omy; =

v, beam 7, beam

2years Byears

p1CC (no osc) 36698 23320
Oscillated events (total) 45 133
Oscillated events (cp-odd) -84 53
Intrinsic beam background 140 101
Detector backgrounds 36 49
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Figure 2: Upper limits on J;2’s in mSUGRA.

singularity and yields a good approximation in the chargino dominance sector 2.

If one relaxes even more the mSUGRA constraints, it becomes legitimate to ask if one can escape
the LFV limits on §%’s or, conversely, how model independent are, e.g. , the more stringent limits
on 8% . The only possibility is to play with violations of gaugino mass universality. For instance, by

2The SU(2) contribution can be identified with the chargino one, since the latter is always much bigger than the

corresponding neutralino contribution.
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Figure 3: Upper limits on d23’s in mSUGRA.

reducing |p| (i.e., the gluino mass, in current models) the B — H® and W — H contributions increase
as |u|=2, while the B contribution is |u| independent. Therefore one needs opposite phases for M
and M, , in which case the §“L’s would remain unconstrained inside a relatively narrow sector of the
(mp, My) semi-plane.

In figs. 2 and 3 we show the global bounds on 6 tan /10 and 8% tan 3/10 that follow from
BR(u — ey) < 107" and BR(T — py) < 1079 respectively. The former corresponds to the present
bound (see Table 1). Since the branching ratio is quadratic in the &’s, the planned improvement by

11
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Figure 7: Upper limit on sin ¢, tan /10 in mSUGRA. Vanishing A-term is assumed.
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Figure 10: Upper bounds on the imaginary part of products of d’s with the present limit on d.; ¢, is
defined in the text.

extract the lepton mass dependence. Notice that the limits on I'm/(e765687) and Im(e~**r5R6LR)
are inversely proportional to ptan 3.

All these results are easily understood from the approximations in the Appendix, which are also
useful for a quick evaluation of alternative models.
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Figure 11: Upper bounds on the imaginary part of products of §’s for a limit of 10-?%e c¢m on d,; ¢,
is defined in the text.

5 Limits on FV contributions to EDM from LFV decays

Of course, all these tests of the lepton flavour structure of the soft parameters of supersymmetric
extensions of the SM are quite complementary. For instance, as we now turn to discuss, the conjunction
of experimental bounds on LFV transitions and on MDM and EDM would help in disentangling the
FC and FV contributions in (18) and in learning whether CP violation is more present in one or the
other kind of soft masses.

As a case study, we concentrate here on d, and evaluate the maximal FV contribution by using
the limits on [§47| , |67 | |6%F| | matrix elements obtained from  — u+ (those from g — ey are much

20
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