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« The traditional competition between direct and indirect
(FCNC, CPV) searches to establish who is going to see
the new physics first is no longer the priority, rather

« COMPLEMENTARITY between direct and indirect
searches for New Physics is the key-word

« Twofold meaning of such complementarity:

) synergyln “reconstructing” the “fundamental
theory” staying behind the signatures of NP;

i) coverage of complementary areas of the NP
parameter space ( ex..: multi-TeV SUSY physics)



FLAVOR BLINDNESS OF THE NP AT THE ELW. SCALE?

- THREE DECADES OF FLAVOR TESTS ( Redundant
determination of the UT triangle === verification of the
SM, theoretically and experimentally “high precision”
FCNC tests, ex. b =% s + y, CP violating flavor
conserving and flavor changing tests, lepton flavor
violating (LFV) processes, ...) clearly state that:

* A)inthe HADRONIC SECTOR the CKM flavor pattern of
the SM represents the main bulk of the flavor structure
and of CP violation;

 B)inthe LEPTONIC SECTOR: although neutrino flavors
exhibit large admixtures, LFV, i.e. non — conservation of
individual lepton flavor numbers in FCNC transitions
among charged leptons, is extremely small: once again
the SM is right ( to first approximation) predicting
negligibly small LFV
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Reference Unitarity Triangle and UUT (CMFV)
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For CPV in FLAVOR CHANGING" PROCESSES it is VERY LIKELY™ that
the KM mechanism represents the MAIN SOURCE™

« *FC CPV : as for flavor conserving CPV there could be new phases different from the CKM
phase ( importance of testing EDMs!)

 **VERY LIKELY: the alternative is to invoke some rather puzzling coincidence (e.g., it could
be that sin2f is not that predicted by the SM , but Hgy, + Hyp in the B,-B, mixing has the
same phase as that predicted by the SM alone or it could be that the phase of the NP
contribution is just the same as the SM phase)

« " MAIN SOURCE : Since S, is measured with an accuracy ~ 0.04, while the SM
accuracy in predicting sin2f is ~0.2 —— sl possible to have

Hyp < 20% Hgy, in By-B, mixing



What to make of this triumph of
the CKM pattern in flavor tests?

New Physics at the Elw. New Physics introduces
cs:f<a|\l/|eeli hﬂi‘é‘t)sr t'i'é”ﬁavor NEW FLAVOR SOURCES in
addition to the CKM pattern.

changing pattern at the elw.

Scale —p They give rise to contributions

which are <10 -20% in the
MINIMAL FLAVOR “flavor observables” which have
VIOLATION already been observed!

MFV : Flavor originates only
from the SM Yukawa coupl.



What a SuperB can do in testing CMFV

L. Silvestrini at SuperB IV

Minimal Flavour
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[t — €7 in the U,;=0PMNS case

Comparison of jt = ey at tan 5 = 100in different scenarios
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n— € In 'I'1 and PRISM/PRIME conversion experiment

i —+ ein Tiat tan 3 — 10

10000

1000

1 — e in Ti at tan 3 = 40

T T T T

CKM 3

0.1
0.01
0.001
1e-04
15-05 PRIME]
1606 . ‘. ; : s ‘. :
0 200 400 600 800 1000 1200 1400 1600 200 400 600 800 1000 1200 1400 1600
M!./2 (GBV) M]_/Q (GEV)
u— ein Ti at tan 3 = 10, CKM case g — e in Ti at tan 8 = 40, CKM case
1600 T T T T T T T T 1600 T T T T T T T T T
1400 |- E 1400 | .7 .
CR=10""7 "
1200 F . 1200 E
___ 1000 - - ___ 1000 T ) o
= s R = 800 p— 4
= 7
= 600 |- . = 600 X .
CR=10"" b
400 |+ . 400 H
CR=10" 3
CR=10"1° .
200 | q L . o
D 1 1 1 1 1 1 1 1 D 1 1 1 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
mg (GeV) my (GeV)

LEV from SUSY GUTs

Lorenzo Calibbi



T — 7y and the Super B (and Flavour) factories
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Sensitivity of i— ey to U, for various Snowmass points
iIn MSUGRA with seesaw

A.M., Vempati, Vives

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.
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TABLE IX: Reach in (mg,mg) of the present and planned
experiment from their 7 — gy sensitivity.

PNMNNS CKkM
Exp. ta=40 tg=10 (tg=40 tzg=10
BaBar, Belle 1.2 TeV no no no
SuperkK EKB 2TeV 09 TeV no no
Super Flavour ©  2.8TeV 1.5 7TeV 0.9 TeV no

"Post-LHC era proposed/discussed experiment

Calibbi, Faccia, A.M., Vempati
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DM - FLAVOR L‘ ‘c

A MAJOR
for DISCOVERY . LEAP AHEAD
and/or FUND. TH. IS NEEDED
RECONSTRUCTION NEW
PHYSICS AT
THE ELW
SCALE
DARK. 'ATTER "LOW ENERGY”
| PRECIS PHYSICS
My, Ny Oy FCNC, CP #, (g-2), (BB)oyy

LINKED TO COSMOLOGICAL EVOLUTION

— * Possible interplay with dynamical DE
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