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o Stars and galaxies are only ~0.5% e

: @ baryon
o Neutrinos are ~).1-1.5% ® ioitings
o Rest of ordinary matter ® dark matter

(electrons, protons & neutrons) are 44% ~ dark energy
o Dark Matter 23%
o Dark Energy 73% %/
o Anti-Matter 0%
o Higgs Bose-Einstein condensate
~10%2%2?




MICRO MACRO
PARTICLE PHYSICS COSMOLOGY

GWS STANDARD MODEL HOT BIG BANG
STANDARD MODEL

HAPPY MARRIAGE
Ex: NUCLEOSYMHESIS

POINTS OF
FRICTION

BUT ALSO

_COSMIC MATTER-ANTIMATTER ASYMMETRY
3 -INFLATION

_- DARK MATTER + DARK ENERGY

‘OBSERVATIONAL" EVIDENCE FOR NEW PHYSICS BEYOND
THE (PARTICLE PHYSICS) STANDARD MODEL




~THE COSMIC MATTER-
- ANTIMATTER

ASYMMETRY PUZZLE:

-why only baryons

'Why Nbaryon-s/N =107

photon



COSMIC MATTER-ANTIMATTER
ASYMMETRY as an

INITIAL CONDITION
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DYNAMICAL

MECHANISM

TO ORIGINATE A COSMIC MATTER-
ANTIMATTER ASYMMETRY STARTING
FROM A MATTER-ANTIMATTER
SYMMETRIC UNIVERSE:




THE FERMION MASS PUZZLE

fermion masses
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The First Problem

PHYSICAL REVIEW VOLUME 109, NUMBER 1 JANUARY 1, 1958

Theory of the Fermi Interaction

From the Feynman — Gell-Mann paper... g Ty 0 M. G

(Received September 16, 1957)

To account for all observed strange particle decays
it is sufficient to acdd to the current a term like (HAY),
(FE"), or (2~ n), in which strangeness is increased by
one as charge is increased by one. For instance, (fAY)
pives us the couplings (pA")(&), (PAY)(G»), and

(pAY) (p). A  direct consequence of the coupling
(PA") (ér) would be the reaction
Aty g (14

at a rate 5.3X 107 sec™!, assuming no renormalization
TRA NS'T'ONS of the constants.'® ..., we should observe process
{14) in about 1.69% of the disintegrations. This is not
excluded by experiments. If a term like (Z~n) appears,
the decay E——w-4-¢ <4 » 15 possible at a predicted rate
3.510% sec™® and should occur .....
... in about 5.6% of the disintegrations of the Z—.

Around 1962 it became clear than these rates were = 20 times smallerl

Micola Cabibbo 9 Sept. 2008




The Second Problem

The radiative corrections tended to worsen the disagreement between the Fermi

constant as measured in beta decay and in muon decay, making it serious.

The result de-
creases the universal coupling constant obtained from
0" to G=(1.370.02) > 10 erg cm?® and increases the
value of the predicted value of the muon lifetime from
the value given above to (2.3320.05)310-% sec, while
the experimental value is (2.224-0.02)X10-° sec. The
disagreement between experiment and theory appears
to be outside of the limit of experimental error and

might be regarded as an indication of the lack of uni-
versality even by the strangencss-conserving part of

the vector interaction, However, it is very difficult to
understand the mechanism for such a slight deviation

from universality ; that is, if universality is to be broken
at all why should it be by such a small amount?

Taking muon decay as the standard we have beta decay a few % weaker and

hyperon semileptonic decays about 20 times weaker.

Nicela Cabibbo 0 Sept. 2008



The Eightfold Way

N. CABIBBO
In 1962 R. Gatto and | proposed that weak currents be classified in an SU(3)

octet. This made the puzzle worse: the weakness of semileptonic AS =1 could
not be a renormalization effect. The missing clue, which | found the next year,
was that one should not compare the strength of the two components of the

hadronic weak current to the i — 1, or e — v, current separately but together,

Jw&ak — JHVu | Je—Va | (aJﬂS=D 4 b_’.-ﬂ5=1) 4

This led to the condition

at+ b =1 or a— cosft, b =sin#

and to a simultaneous solution of both problems: the AS = 1 decays feed from =

small decrease of the AS = 0 beta decay.

0 Sept. 2008 7/

Nicola Cabibbo
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CKM AND THE UNITARITY TRIANGLE
i
Vi, Voo Vi ." 19013 312013 3136 H.
V=l Vy V. V V= ~S190s — CpomeSiae”  Cigt — Sposumdige”  Sweyg

80808 — CiolaSiE®  —Ciodm — SaCagSiag™  Cogl
Ve Vi Vs, \ &{odm — C1olo3syg {08 — SaCogBiae”  Coglyy |

VaaVid, -+ VeV + ViaVl = 0,
(UNITARITY OF THECKM: { 17 17+ | 12,178 4 V.1t — 0.

T"';dl":; + T"'::d]-"; + VMVJ = (.

Ci=1pa

T T =0 —
?t " VeaVeh




UNTIL 2002

from CKM Unitarity and |Vyg| = |Vjs = 0.2265£0.0022
1S V UNITARY ?
PDG value, from K3 — Vs =0.2196 £ 0.0026

Vius from Kyz decays.

Until 2002 Ky3 decays seemed to point to a lower value for Vs than

required by unitarity. The discrepancy started to clear in 2003 with new
results from KTeV and then NA48. The most complete results come from
the KLOE experiment in Frascati. Making use of both K,,,, and K¢z, and a

new determination of the Kt lifetime, as well as the most recent Lattice

computations of SU(3) breaking effects, KLOE obtains

IV,s| = 0.2249 + 0.0010
1 — | Vys|?—|Vyg|? = 0.0004 + 0.0007 (~ 0.6 o)

There is now no hint of a violation of unitarity at the 0.1% levell

Micola Cabibbo 0 Sept. 2008 16 S 28



WOLFENSTEIN parametrization of V

V as an expansion in powers of the Cabibbo angle A

Vig Vs Vil | 1-)3)2 N Ap-in)
V={V, Vo Vyl=| -\ 12 AR (100
Vg Vi Vol [ANB(L-p-in) -AR 1

KOBAYASHI — MASKAWA Progr. Theor. Phys.,
Vol. 49 No. 2 (1973) pp. 652-657

FROM 2 TO 3 FERMION

FAMILIES: CP VIOLATION

- phase in some elements of V, I.e. n different from zero




SM FAILS TO GIVE RISE TO A SUITABLE
COSMIC MATTER-ANTIMATTER
ASYMMETRY

« NOT ENOUGH CP VIOLATION IN THE SM

NEED FOR NEW SOURCES OF CPV IN
ADDITION TO THE PHASE PRESENT IN
THE CKM MIXING MATRIX

e FOR My 555 > 80 GeV THE ELW. PHASE TRANSITION
OF THE SM IS A SMOOTH CROSSOVER

NEED NEW PHYSICS BEYOND SM. N

PARTICULAR, FASCINATING POSSIBILITY: THE
ENTIRE MATTER IN THE UNIVERSE ORIGINATES FROM
THE SAME MECHANISM RESPONSIBLE FOR THE
EXTREME SMALLNESS OF NEUTRINO MASSES



FROM DETERMINATION TO VERIFICATION
OF THE CKM PATTERN FOR HADRONIC
FLAVOR DESCRIPTION

INEDY V R;. Y, TREE LEVEL
Vis| = A, Vi R,. 7. ONE - LOOP
“ ] 1 EF | ( }‘l ) .!.'f
Ry= ——= = \/0*+7? = — —
“’f il 1'cf| ':}
“'! .!r\' .‘f | \’ ted
R, = —= =/ (1 — p)? = —|—
WS T VAT ,a V|
R, = 1_.__.-';1 + H.f — 2R cos 3, coty = L — ficosff

R;sin 3 A BURAS et al.



THE UT - UUT OVERLAP

( Ry oy = 0.370 4 0.020. Youmrpy = (67.4 £ 6.8)°
(Rp) true = 0.440 4 0.037, Yirue = (71 = 16)7.

0.66 0.68 0.7 0.72 074 0.76 0.78

(R,n';.)ml,: (R [ )tru-:

BLANKE, BURAS, GUADAGNOLI, TARANTINO
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UNITARITY TRIANGLE AND
RARE KAON DECAYS

A combination of K* — 77w and the sin(2%) measurement in B® — VK

| would determine completely the unitarity triangle without any recourse to lattice
(2.7

 gauge theary Theoretical errors in KT — 7tvi are ~ 5+ 7%

™ I~.+ ST [Theoretically
even cleaner 2
KL — 1 { direct
determination of
“n,‘ the area of the

. trinagle

HL — Y




THE FLAVOUR PROBLEMS

FERMION MASSES FCNC
What is the rationale hiding Flavour changing neutral
behind the spectrum of fermion current (FCNC) processes are

masses and mixing angles suppressed.

(our “Balmer lines” problem)
In the SM two nice

mechanisms are at work: the
m— | ACK OF A GIM mechanism and the

FLAVOUR “THEORY” structure of the CKM mixing

. matrix.
( new flavour — horizontal

symmetry, radiatively induced . .
Y Y y How to cope with such delicate

lighter fermion masses, suppression if the there is new

dynamical or geometrical physics at the electroweak
determination of the Yukawa scale?

couplings, ...?) //\



PROBING NEW PHYSICS THROUGH
FLAVOR CHANGING NEUTRAL CURRENTS
(FCNC) , i.e.

HOW TO SEE “REALITY” THROUGH ITS
“VIRTUAL” EFFECTS

 Examples: the CHARM and TOP quarks
were first “seen” not by producing and
observing them as “real” or physical
particles, but, rather, via their effects in
FCNC processes in K and B physics,
respectively ( for instance, the large
mass difference in the B — B mass
difference was the first clear indication
of the heaviness of the top quark)



ELW. SYMM. BREAKING STABILIZATION VS.
FLAVOR PROTECTION: THE SCALE TENSION

— 0”? Vrh#Vn/)z 1
M(Bd_Bd) ~ ComT 5 9 T Chew N
16 72M,, A

- _ Isidori
Ifcnew C’SM 1

2

A>10*TeV for 0~ (5 d) A>10°TeV for 0"~ (bdy
/ [ K"K’ mixing ] / [ B'-B’ mixing ]

UV SM COMPLETION TO STABILIZE THE ELW.
SYMM. BREAKING: A, ~ O(1 TeV)



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 + ¥, CP violating flavor
conserving and flavor changing tests, lepton flavor
violating (LFV) processes, ...) clearly state that:

e A)inthe HADRONIC SECTOR the CKM flavor pattern
of the SM represents the main bulk of the flavor
structure and of (flavor violating) 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



What to make of this triumph of the
CKM pattern in hadronic flavor

tests?
New Physics at the Elw. New Physics introduces
Sca e e NEW FLAVOR SOURCES in

CKM exhausts the flavor

changing pattern at the elw.
Scale  =——>

addition to the CKM pattern.
They give rise to
contributions which are
MINIMAL FLAVOR <20% in the “flavor
VIOLATION observables” which have
already been observed!

MFV : Flavor originates only
from the SM Yukawa coupl.



AS Problem

sin(23™) = sin(2¢5™)

|
]
W
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S .= ez
cs = 0.681 % 0.022! S
= + e FEEEE

Seqq = 0.96 £ 0.05 |
naive mean, what | omisaino
IS Important is the AT
persistence ofthe |5 =i  —tLrl | =assna
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HINTS FOR NEW PHYSICS IN
CP VIOLATIONIN b = s

No evidence for NP

but still sizable NP

Bs

}
contributions allowed VeaVer 7 o

FIRST EVIDENCE OF NEW PHYSICS IN b — s TRANSITIONS
(UTfit Collaboration)

e HFAG combination: 2. 2a

DO(2.8fb—1) CDF(1.35/b—1) y 4
20 hypothesis, no constraints E;;’?r'*] - m‘g(ﬂ ]U)JIH J b) ]=GUJ.HE£'JLUU9
0.24 < 3. < 0.57 or CKMfitter, 2008

0.99 < 3. = 1.33 at 68% CI w

e TDF update
(1.35fb—1 — 2.8fb1):
significance at CDF increases

1.5 — 1.8



Kt Puzzle: hint for NP?

NB'SK nt ) =NB"—K 1)

N - fl 3 ’_I+' —
AeplB" = K | NB=K 1t <NP=K 1 |

AE'F[BD — If'l'*.rr_] = -0.7+1.2%,
der(BY = K1) = 450£25%

Aep WUTE28)7 (Mgp), = (21£16)7

(X

NON-VANISHING DIFFERENCE AT
MORE THAN 50



Is there a hope to see NP with MFV
iIn H.l. Physics?

* |In FCNC experiments the best ( maybe, actually
the only) chance is:

Measurement of Br (B_,—u*l)
Br(B, > u'u )

_ (3.37£0.31)- 107 <6-10-°
Br(B, - u'p ) =(102£0.09)-10" |<2-107°

CDF (95% C.L.)
DY
e In rare processes where the flavor does not
change: magnetic and electric dipole
moments (es. Muon magnetic moment,
electric dipole moments of electron and nucleon)




The muon g-2: Standard Model vs. Experiment

® Adding up all the above contribution we get the following SM
predictions for a, and comparisons with the measured value:

asM x 101 Aa, x 101
1] 116591793 (60) 287 (87)
2] 116591778 (61) 302 (88)
3] 116591807 (72) 273 (96)
4] 116591828 (63) 252 (89)
5] 116591 991 (70) 39 (95)

with a HHO(Ibl) = 110 (40) x 101, Aa, = PP - g M

[1] Eidelman at ICHEFPO6 & Davier at TAUOG (update of ref, [B]).

[2] Hagiwara, Martin, Nomura, Teubner, PLEB64S (2007 ) 173,

[3] F. Jegerlehner, PhiPsi 08, Frascati, April 2008,

[4] J.F. de Troconiz and F.J. ¥Yndurain, PRD71 (2005) 073008.

[5] Davier, Eidelman, Hoecker and Zhang, EPJC31 (2003) 503 (t data).

® The th error is now the same (or even smaller) as the exp. onel
® If BaBar's prelim. results are used instead, Aa, drops to ~1.70.

b, Paszéra - TU Munich - 14.11.08

Courtesy of M. Passera



What a SuperB can do in testing CMFV

L. Silvestrini at SuperB IV

Minimal Flavour

Violation

In MFV models with one Higgs

doublet or low/moderate tanf} the
NP contribution is a shift of the

Sl& (xz) i Sﬂl (x.' :} = ;SS_; 13': :}

‘L 2
58, (x) = 4a[ﬂ]
A

#

_ Asin” G, My,

. . . . — T
Inami-Lim function associated to A = =2.4 Tel
(D' Ambrosio et al., hep-ph/0207036)
§ ) = g [
5 ;ﬂ.ﬂ" i 5
|4'§+SﬂB = Bsﬁhl : 3
Ennrn: [ |
o | |II a J |II
|| L
The "worst” case: Lo il | e
bl ' a5,

we still probe

\fl.l"l‘l.l{ﬂ particles 5S, =-0.16 £0.32
with masses up to

~l2 MW ~1 TEV A>5.5TeV @95%

S, = 0.004 % 0.059
A > 28 TeV @95%




Unitarity Triangle
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SuperB vs. LHC Sensitivity
Reach in testing Ag sy

superh seneral M55l lghscale MEV
E 3 i _0 '-II.|.| _ .LI | 1II- i
| 0% | | (LL i 18- 10 —— | L
L Il'_. | v h TN RS
e II
e . — i
| : Il‘.‘: : [ . L‘[ o JI?JI_.II.I - y 1 Solll3ey ) J-
{ = _ . _ 3t —4 L AR 43
|||-._{] = 107" tan o 07 tan 1———
L AL
- . L i . TRl ; AR
||I'.:.:.:lI -||' ||- .-JI'I.- |.'| i } i - ||| Lall :.':lllll 'I
VLR ittt i

SuperB can probe MFV ( with small-moderate tanf) for
TeV squarks; for a generic non-MFV MSSM = =———>

sensitivity to squark masses > 100 TeV !

Ciuchini, Isidori, Silvestrini




SUSY SEE-SAW
e UV COMPLETION *« COMPLETION OF THE SM

FERMIONIC SPECTRUM
OF THE SM TO TO ALLOW FOR
STABILIZE THE NEUTRINO MASSES:
ELW. SCALE: NATURALLY SMALL

PHYSICAL NEUTRINO
MASSES WITH RIGHT-
HANDED NEUTRINO

LOW'EN ERGY WITH A LARGE

MAJORANA MASS

SUSY SEE-SAW



MATTER-ANTIMATTER ASYMMETRY €% NEUTRINO
MASSES CONNECTION: BARYOGENESIS THROUGH
LEPTOGENESIS




LFV IN CHARGED LEPTONS FCNC

L; - L; transitions through W - neutrinos mediation

GIM suppression (m,/ M, ) > = forever invisible

New mechanism: replace SM GIM suppression with a new
GIM suppression where m, is replaced by some AM >>
m

V.

Ex.: In SUSY L, - L; transitions can be mediated by
photino - SLEPTONS exchanges,

BUT in CMSSM (MSSM with flavor universality in the
SUSY breaking sector) AM ggpi0ns 1S O( Migpions), NENCE
GIM suppression is still too strong.

How to further decrease the SUSY GIM suppression
power in LFV through slepton exchange?



SUSY.SEESAW:

Borzumati, A. M. 1986 (after discussions with
W. Marciano and A. Sanda)

L=f e;Lh +f v.Lh,+ M v,v,

e —

_ﬁ+ _ & I_ ‘_E’_ — (mé) ijD 1 (3m§ N ADZ)( fVT fv ) ij |OQM£

\ . Q.2

Non-diagonality of the slepton mass
matrix in the basis of diagonal lepton
mass maitrix depends on the unitary
matrix U which diagonalizes (f,* f,)




How Large LFV in SUSY SEESAW?

1) Size of the Dirac neutrino couplings f,
2)

In MSSM seesaw or in SUSY SU(5) (Moroi): not possible to
correlate the neutrino Yukawa couplings to know Yukawas;

In SUSY SO(10) ( A.M., Vempati, Vives) at least one neutrino
Dirac Yukawa coupling has to be of the order of the top Yukawa

coupling one large of O(1) f,
U two “extreme” cases:
a) U with “small” entries U = CKM,;

b) U with “large” entries with the exception of the 13 entry

U = PMNS matrix responsible for the diagonalization
of the neutrino mass matrix



U = e+yin SUSY

Comparison of 1 =

ey at tanf = 10 in different scenarios

[t — €7 in the U,;=0PMNS case

Comparison of p = e b tan 3 = 40 in different scenarios

CKM
PANS g = 007
PMNS 0,3=0
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Calibbi, Faccia, A.M., Vempai



n— € In 'I'1 and PRISM/PRIME conversion experiment

i —+ ein Tiat tan 3 — 10
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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



LFV vs. MUON (g — 2) iIn MSSM

Isidori, Mescia, Paradisi, Temes

— w
© =
; 3.5 = 089 |
Toa | -,
:;:...En =_...En
T or Tart
= £
%."!': %."!’:
R R
) .4
7.3 o3
e | 12 |
31 U1
5 1ad 5 20 =5 a0 35 a0 15 =0
Aa x10
. - " . . I . 0 o . 0 . _ o L"'I{ ¥y
Figure 6: Expectations for Bl{p — ey) and B(r — pvy) vs. Aa, = (g, — g, ")/ 2,

assuming |47 = 107* and |47} 1I:|_2 The plots have l:u-z:r~11 -:::-hta,inc:d cmpln:nj,'—
ing the fDllc:-wing ranges: 300 GeV ’LI = 600 GeV, 200 GeV Mo = 1000 GeV,
500 GeV = p = 1000 GeV, 10 < tan, "5' = A0, and &.cttmg A =-1 Tn::‘-., :'I-f,j- = 1.5 TeV.
I"-'I-:::-re:c:-vcr, the GUT relations _-’U.'g =) Ef'l-fl and M5 = 6M; are assumed. The red areas cor-
respond to points within the funnel region which satisty the B-physics constraints listed

in Section 3.2 [B(B, — ptp~) < 8 x 107%, 1.01 < Rp., < 1.24, 0.8 < Rp,, < 0.9,

|."| |



@ Denoting by Arﬁg” the deviation from ;1 — e universality in
Rk » due to new physics, i.e.:

Ric.~ = RM (1 n Argjﬂﬁmp) |

@ we get at the 20 level:

—0.063 < Arj 5 < 0.017 NA4S/2

—0.0107 < ArSy /s <0.0022 PDC

Prospects: error on R, down to the 1% level by KLOE
and 0.3% in the 2007 dedicated run of the CERN-
P326 Coll. ( successor of NA48)



H mediated LFV SUSY contributions
to Ry

trv 2K —evi  Toy(K —eve) + (K —ev:)

R’ = ~ =€, /L. T
K > K — i sm(K — pvy) ek
CR,L.UR + 82 My ,31. 2
SR ? eH . — EM—WAR tan“
H+
- A~ 0253,
yL Vi AR ~5107* t3=40 My =500GeV

|
e—pt mﬂ( m’ 311240 67 102
H*

m?

Extension to B — |v deviation from universality
Isidori, Paradisi



conserving case because of
the splitting in slepton masses

= 0.01 | H H A
A R
Doos [

LFU breaking occurs with LFV

0.004 |

n_uuz : T |.|-| q. -LI- -.. ...'

0

0002 §
0004 =

0008 Lkl

- A A ; RS LA - AL
'0.01 B | | | | | | I N I I | 1'] T e o ol Al N 2 F 7 ks A i‘ 1k

10 1 1 10 200 300 400 &S00 600 VOO @00 900 7000
mu;mu MH

Figure 2: Left:&?';ff“ as a function of the mass splitting between the second and the first
(left-handed) slepton generations. Red dots can saturate the (¢ — 2), discrepancy at the
95% C.L.,ie. 1 x 107% < (g — 2), < 5 x 1077, Right: Ary/" as a function of My



« UV COMPLETION TREND OF

OF THE SMTO UNIFICATION OF
STABILIZE THE
IS s L THE SM GAUGE
- - COUPLINGS AT
HIGH SCALE:
L OW-ENERGY

SUSY




Large v mixing <> large b-s
transitions in SUSY GUTSs

In SU(5) dr < |, connection in the 5-plet
Large (A'y;),, induced by large f, of O(f,,,)
is accompanied by large (A%3)rr

In SU(5) assume large f, (Moroi)

In SO(10) f, large because of an underlying Pati-Salam
symmetry

(Darwin Chang, A.M., Murayama)

See also: Akama, Kiyo, Komine, Moroi; Hisano, Morol,
Tobe, Yamaguchi, Yanagida; Hisano, Nomura;
Kitano,Koike, Komine, Okada



FCNC HADRON-LEPTON
CONNECTION IN SUSYGUT

MPI MGUT MW

soft SUSY breaking terms arise
at a scale > Mg, they have to

constraints on 89k from LFV and
constraints on &'ePton from hadronic FCNC

Ciuchini, A.M., Silvestrini, Vempati, Vives PRL 2004
general analysis Ciuchini, A.M., Paradisi, Silvestrini, Vempati, Vives NPB 2007

For previous works: Baek, Goto, Okada, Okumura PRD 2001;
Hisano, Shimizu, PLB 2003;
Cheung, Kang, Kim, Lee PLB 2007
Borzumati, Mishima, Yamashita hep-ph 0705:2664

For recent works: Goto, Okada, Shindou, Tanaka PRD 2008;
Ko, J-h. Park, Yamaguchi arXiv:0809:2784
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e 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

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

e Twofold meaning of such complementarity:

1) synergy in “reconstructing” the “fundamental
theory” staying behind the signatures of NP,

) coverage of complementary areas of the NP
parameter space ( ex.: multi-TeV SUSY physics)
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| PRECISIC . PHYSICS
My My Oy FCNC, CP #, (g-2), (BB)oyy
LINKED TO COSMOLOGICAL EVOLUTION \
—* Possible interplay with dynamical DE LFV
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