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» Introduction. flavour physics within & beyond the SM

Particle physics 1s described with good accuracy by a simple and economical
theory:

Lo = Ly Qo W)+ L (OA, D)

gauge
(Symmetry Breaking)
» Natural e Ad hoc
» Experimentally tested with » Necessary to describe data (clear
high accuracy indication of a non-symmetric vacuum)

but poorly tested in its dynamical form

» Stable with respect to

quantum corrections @ Not stable with respect to quantum
. . corrections
» Higly symmetric
(gauge & flavour symmetries) ® Determine the flavour structure of the

model
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» Introduction. flavour physics within & beyond the SM

Particle physics 1s described with good accuracy by a simple and economical
theory. However, this 1s likely to be only the low-energy limit of a more
fundamentaly theory:

"%ff j (Aa’ l'|J1) T nggs((p’ Aa’ LlJ ) + Z . O @ ((p Aa9 LlJ)

gauge
V d>5 /\
_Zsm = renormalizable part of - operators of d=5 containing

SM fields only and compatible

|= all possible operators with d <4 )
with the SM gauge symmetry

compatible with the gauge symmetry |
[=most general parameterization

of the new (heavy) degrees of
freedom, as long as we perform

low-energy experiments |
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» Introduction. flavour physics within & beyond the SM

Particle physics 1s described with good accuracy by a simple and economical

theory. However, this 1s likely to be only the low-energy limit of a more
fundamentaly theory:

"%ff %auge (Aa’ l'|J1) T nggs((p’ Aa’ LlJ ) + Z /\_ O @ ((p Aaa LlJ)
d>5

new sources of flavour-symmtry

breaking that we can explore
only with low-energy exps.

Two key questions of particle physics today:

= Which is the energy scale of New  =$  High-energy experiments
Physics [the high-energy frontier]

= Which 1s the symmetry structure =  High-precision low-energy exp.
of the new degrees of freedom [the high-intensity frontier]
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» Introduction. flavour physics within & beyond the SM

Particle physics 1s described with good accuracy by a simple and economical
theory. However, this 1s likely to be only the low-energy limit of a more
fundamentaly theory:

"%ff %auge (Aa’ l'lJl) T nggs((p’ Aa’ LlJ ) + Z /\_ O @ ((p Aaa L|J)
d>5

new sources of flavour-symmtry
breaking that we can explore
only with low-energy exps.

Two key questions of particle physics today:

= Which is the energy scale of New  =$  High-energy experiments
Physics [the high-energy frontier]

Strong theoretical prejudice that some new degrees of freedom appear around or
below 1 TeV to stabilise the electroweak symmetry breaking mechanism

Can we reconcile this expectation with the tight constraints of flavour physics ?
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"'Z:ff = gauge (Aa’ l'lJ) + nggs( a’ LlJ ) + z T O @ ((P Aaa LlJ)
| d>5 /\

—» 3 identical replica of the basic fermion family [ Y. = Q, , u,, d,, L, €, ]

Large global
flavour symmetry:  U(1)p X U(2)g X SU@3), X SU3),;, X SUB), X

— Flavour-degeneracy broken the Yukawa interaction:

N iY ikd k . A 1 M ikd k
in the quark QL p 4r @ QL D "R
sector: = i ik k A
QL s ugt @~ Of My, ug Y,
v
M, = diag(m,,m_,m,) \ M
M, =V X diag(m, ,m_,m,) rlr

| » The CKM matrix
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"'Z:ff = gauge (Aa’ l'lJ) + nggs( a’ l'lJ ) + z T O @ ((p Aaa LlJ)
d>5 /\ |

L while we still have a rather limited knowledge of the flavour structure of the
new degrees of freedom (which hopefully will show up around the TeV scale)

We have some favourite scenarios, such as

MEV = assumption that the SM Yukawa couplings are the only
non-trivial flavour-breaking terms also beyond the SM

D'Ambrosio, Giudice,

. ) ) G.1, Strumia, '02
However, at this stage these are still theoretical

speculations, far from being clearly established from data

The main goal of flavour physics is trying to understand if there are
additional non-trivial flavour breaking terms beside the SM Yukawas
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C
— d
%ff _ %auge (Aa’ l‘lJl) + "Z{iggs((p’ Aa’ l'lJl) + Z 24 On( )((P, Aa, l-IJl)
d>5 AY
N.B.: General decomposition i
of flavour-violating A 1 . 1
: = Csm ‘Ne —
observables: A0 R sz NS

_________________

This decomposition is very general. (adimens%onal)
It holds for rare FCNC decays [B—Xy], e :jﬁiﬁ;vges
but also forbidden processes [LL—eY], I .

charged currents [B—/V], o kin::l/iilcal

and CPV observables [A (B, — WK)]. Factors

It 1s based only on the assumption that the new degrees of freedom respect the
SU(2); xU(1) gauge symmetry = no relevant d=5 effective ops
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C
— d
%ff _ %auge (Aa’ l‘lJl) + "Z{iggs((p’ Aa’ l'lJl) + Z _24 On( )((pa Aaa l'IJl)
d>5 AY

N.B.: General decomposition 5
of flavour-violating r 1 . 1

o< | C Cap ——
observables: SM sz NP A2

‘

> The sensitivity to the energy scale grows slowly with the statistics or the
luminosity of the experiment ( 6 ~ 1/N'"* ) = new exps. should be ambitious...

» The interest of a given flavour obs. depends on the magnitude of cqy; vs. cyp and

on the theoretical error of cqy; = ...concentrate on clean & rare processes...

> No way to disentangle A & cyp, but the combined information which can be
extracted 1s fully complementary to direct searches at high-py: flavour symmetry

structure of NP = ...and should not worry too much about the LHC
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» What we learned so far: the global picture

The SM i1s very successful in describing quark-flavour mixing !

Good consistency of the experimental constraints appearing in the so-called
CKM fits [slight tension between sin(2f3) and V4, not very significant]

+ several observables not shown in such fits pointing in the same direction.

1.5 T [T T T T [T T T[T T LI B I I:’ [ -
[ | exclu % ] - UTﬁt
- 1—
1.0 — =
- 0.5
0.5 N
= 0.0 oo A } g i
[ & ‘ 0
-0.5—
. -0.5
-1.0—
: Mofriirtuit (?Qr ' (excl, at CL > 0.95) — '1
-15 IR TR | b b v b e by gy
-1.0 -0.5 0.0 0.5 1.0 15 2.0

p
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I. The CKM fits [constraints in the p-1 plane]

The most remarkable aspects of such fits 1s the consistency between tree-level
constraints on the CKM matrix and those of AF=2 observables:

Tree-level semilptonic decays
Vub %\
v
VS. \

AF =2 neutral-meson mixing

b Voo Vua d
>

(¥ th*th)2
16 1T /\//W2

d Via V! b

Highly suppressed amplitude potentially
more sensitive to New Physics
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I. The CKM fits [constraints in the p-1 plane]

7 T T T T T T T ! T T T T T T T T T T T T T T T T
1

CKM unitarity triangle using only - e — V) = —
tree-level dominated amplitudes BT 2 E
04 3 //%/ —

= — 3

General fit of NP in AF=2 amplitudes ) E

Y p
o_ouuuluuuu.l... PR S AT SRR A B MR R,
* -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 0
= f (M|H™MNP M) s
2._ 8of i0 — -
I - Ce? = — N
60t (M|HMI|M) 20
a0 - - —SM
: 1 x
20F N
z SM :
- e Bd -
-20F - neutral K
_40f system :
-60F 21
-80 :— UTi¢ E UTg¢
B I I I I IIIII = I IIIII I I I I I I 11 11
0 1 2 3 7] 5 6 % 05 1 15 2 25 3 35 4 45 5
ch CAmK
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I. The CKM fits [constraints in the p-1 plane]

These results are quite instructive if interpreted as bounds on the scale of new
physics:

_ contrbution of the new
(th*vzd)z % | N 44— heavy degrees of freedom

— /
M(Bd_Bd) ~ + 1 CNP —
16 T& sz \\ /\2 /I

tree /strong + generic flavour

~1 = A\ =2x10*TeV [K]

116 72) 0P TEenene TIaVOU -\ 5 2¢10° TeV [K]

N ~ (V,/'V,)? tree/strong + MEV_ - A > 5TeV [K & B]
Vv r/aem)y 2P ML A S 05 TeV [k & B)

MFV (or something very similar at least for s—d & b—d),
i1s mandatory if we want to keep A in the TeV range
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II. Rare decays

WIN'09, 14" Sept 2009

Good agreement with SM expectations 1s found also in rare FCNC AF=1 decays.

Most remarkable example: B — Xy

Most accurate SM th. estimate: y
B(B — X\y) =(3.15%£0.23)X10
[Misiak et al. '07]

» NNLO perturbative calculation
@ Inclusive non-pert. effects using HQET

» Ey cut controlled by shape-function analysis

» Hard (impossible ?) to improve further in the
near future...

To be compared with:
BB — X,y) = (3.57=0. 24)><10
[2009 exp. WA]

Cleo incl, (01)

Belle semi-incl (01)

BaBar semi-incl (03)

Cted

BaBar incl (06) | | ® | |
BaBar had tag (08)

Belle incl (09)

Nuaive average

20Gel”

2.2GelV

1.9Gel’

1.9Gel

1.9GelV

1.7 GeV

3.57+0.24
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II. Rare decays

WIN'09, 14" Sept 2009

Good agreement with SM expectations 1s found also in rare FCNC AF=1 decays.

Most remarkable example: B — Xy

Most accurate SM th. estimate: y
B(B — X\y) =(3.15%£0.23)X10
[Misiak et al. '07]

One of the most significant
constraint in many SM extensions
(with MFV as stringent as EW
precision observables)

To be compared with:
BB — X,y) = (3.57=0. 24)><10
[2009 exp. WA]

E.g.: contraints on the stop sector of the MSSM

[with MFV & heavy gauginos]
O=n/4, u=150 GeV, tang="7

800

a0, L LSS L
200 300 400 500
my (GeV)

Barbieri & Pappadopulo '09

600 700
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1. Vus & CKM Unitarity

An impressive progress has been obtained

also in testsing charged-current 02508 nelﬁ(%c;
interactions: Z [ f.0)=0964449)

fic/f = 1.189(7)

‘Vud‘g + ‘Vus

24 Vil - 1 = (~146) x 104

.

few 0.1% error !

0.970 0975 V.,

See talk by M. Moulson tomorrow
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1. Yus & CKM Unitarity

An impressive progress has been obtained T
- - 0230} Flavi A
.also in t.estsmg charged-current o | ¢ kaon wo
interactions: Z [ £.0)=0.96449)
fic/f 2= 1.189(7)

24Vl =1 = (-1+6) x 1074

* 0.225

Very challenging for all extensions of the SM predicting some breaking of
universality between quarks & leptons (strong e.w. symm. breaking, extra dim....)

Vad* + V.

us

Vb

Lo = GEM(OLY, DL) (LY ve) + GE®™ (VL L) (LY VL) + ..

‘ (1)
l C

GFCKM _ GF(M) — e

C ) y) 21(1/72
Gg-"™M = GF(H) [ IVadl Vsl Vil ]( ) bounds on A of several TeV

See e.g. Cirigliano et al. '09
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» Looking more closely: some hints of deviations from the SM

Looking more closely, there are also a few observables where the agreement with
the SM 1s not so good, such as

o Apg(B—K*I*I), CPV in B¢ mixing, B—> 1tV
® Non-leptonic direct CPV (B*>K*n’ vs. BF>K'nb)

° Time-dependent CPV 1n b—s penguin modes

But we are still far from claiming serious discrepancies either because of
limited statistics, or because of uncontrolled/underestimated theory errors,
or because of both...
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I. AFB (B —K* [*l)

d’°B(B—K"u" ")
A, = sgn(cos0) oc ER{C* [SC +r(s)C ”
o | S WlsCotr(s)C,
0 = angle between y" & B momenta 2 = dilepton inv. mass
in the dilepton rest frame s = q2/Mp2

® Direct access to the relative phases of the Wilson coeff.

o Proportional to C , (interf. of axial & vector currents)

® Uncertainties of hadronic form factors under control in the low-q?
region (pQCD, sum-rules) Beneke, Feldmann, Seidel '01

\ 4

Sensitive test of various realistic extensions of the SM

(e.g. non-standard Zbs effective coupling) ,
Ali et al. '00; Buchalla ef al. '01

[...] Altmannshofer et al. '09
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I. AFB (B —K* [*l)

Belle has just reached an interesting sensitivity on this observable:

‘-+— Data

657 M BB,

submitted to PRL, arXiv: 0904.0770

F Ex. of Super-symmetric
1 - particles being produced

0.8F
0.6¢ l ‘ +
0.4F
0.2F
] R i CO—
-0.2F Standard Model expectation

_ﬂ4:IIJILIII:I.IIJI.I.IJJI:'.IIJ'.IIIJII.IIJII.IIJI
"0 2 4 B 8 10 12 14 16 18 20

q°(GeV?/c?)

AFE

Forward-Backward Asymmetry

Invariant mass of lepton pair
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I. AFB (B —K* [*l)

Belle has just reached an interesting sensitivity on this observable:

‘-+— Data

2 e [ 657. VI BB, )

uE:n s E Ex _Df Supe_r-symme - submitted to PRL, arXiv: 0904.0770

% 1E particles being prod

< 0.8F

g L

S o4l | #% ‘

S 02 it / N

D T o % --------------------

= 02F T Standa el exp jon

E _ﬂdw.JIL..I,L.IJLLI :/?IIJI. /Jé.HIJ.Llul.

L "0 2 4 6 8 10 12 14 16 18 20
q°(GeV?/ic?)

Invariant mass of lepton pair

The agreement with SM expectations is not perfect...

...but claiming a significant deviation 1s definitely premature !
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II. CPV in Bs mixing

The weak phase of B mixing 1s the last missing ingredients about down-type
AF=2 transitions [K, B, B,]: a key element to understand if there is room for

new sources of flavour symmetry breaking.

Theoretical clean extraction viaB_ — Y@ [ b+s — ccs+s ]

B, . = /: P A non-zero CP asym. in B_ - (@
BS rules out both SM and MFV
b—vvvvv»—b b C
4 ! 1% 0.10
—— W WN—
S \) S C
E 0.05 N : |ii"
Experimentally quite challenging: 0.00
» Fast oscillations
» Non-trivial angular analysis e

. . .. tﬁnﬁ
» Simultaneous fit of A" and the mixing phase Buras et al. '09
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II. CPV in Bs mixing

1. Reconstruct decays from stable products:
* B, —» JM¥[up] O[K+K]
* B, —» JM[ur] KY[K*m] (control sample)

2. Measure lifetime ct =mg " L, /py
*Proper time resolution essential to resolve
oscillations

3. Measure decay angles in transversity base:
w=(0,0,¥)

4. |dentify Bs flavor at production time:

Flavor Tagging (Tag decision &)

5. Perform maximum likelihood fit:

« Likelihood inm, ct, w, &

WIN'09, 14" Sept 2009

_ 3

M

J/Y
o
_H]"'i q) _
K
xh‘

\J
¢ ¥
ﬁ' 2 B

jﬁ‘“x@j K
> e ]
e R

<

G. Punzi, EPS 2009
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Combined Tevatron result (vew)

0.6 CDF Runll Prel. 2.8 ™'+ DR 281"

m Full inclusion of [ 68% CL
systematics and non- 2, 0.4} 997 CL
Gaussian effects L
= No constraints. ?j 0.2 SM 0
Make available to
combination groups. 0.0} e
-0.21
ﬁSJhpq) range: -0.41 S;MUp-v;alue = Oi:US-’-% {t2.1ﬁ}
[0.27,0.59] U [0.97,1.30] @68% _, (20catnearestpont)
[0.10,1.42] @95% -'?.5 -1.0 -05 0.0 0.5 1.0 1.5

glve rad|

&

m Compared to HFAG 2008:
Larger CDF sample + Better accounting for tails = same level of SM agreement.

m Both CDF and DO currently working on 2x samples.
m Expect improved precision by simultaneous fit of CDF and DO samples.

G. Punzi, EPS 2009
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III. BB—=1tV)

The helicity suppression of the SM amplitude

makes B—TV an excellent probe of models
with 2 Higgs doublets (such as the MSSM):

mB2 tanB2
My (1 + €, tanp)

B(B—Iv)=Bg, 1-

!

C0 fBz IVub|2

Very clean test of the SM,
provided we have reliable

independet infos on fz & V

WIN'09, 14" Sept 2009

R

longitudinal comp. of the W

"<

extra tree-level contribution
simple My & tan[3 dependence

up to ~ 30% (negative) correction
in the MSSM at large tanf3
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I[II. BB—=1V)

B(B —1V)

1-0 1 LI
0.8

-1 0.6

02 [

0.0

= (1.73 £ 0.34)x104

exp

Babar + Belle '09

WIN'09, 14" Sept 2009

(0.88 £ 0.11)x104 UTTit '09 — global SM fit [5% error on f; ! - very dangerous]
By = (0.98 +0.24)x10-4 UTfit '09 — no global fit [ f, = 200 £ 20 ]
(1.14 £ 0.28)x104 [V, from UTfit '09 + f, =216 £ 21 HPQCD '05]

ZM T3 CKM it wio BR(B -t )
oronaos © e Measurements (WA)

0.4

1.2 14 1.6 1.8 2.0
BR(B — 1) x 10°

o(BR(B—1v))[1074

S
o

0.4F

0.35
0.3
0.25
0.2
0.15
0.1
0.05

0.45;

0.5 1 1.5 2 2.5 3
BR(B—1v)[107]
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I[II. BB—=1V)

B(B —>1tv).. =(1.73 £ 0.34)x104 Babar + Belle (09

exp

(0.88 £ 0.11)x104 UTTit '09 — global SM fit [5% error on f; ! - very dangerous]
By = (0.98 £0.24)x10-4 UTfit '09 — no global fit [ f, = 200 £ 20 ]
(1.14 £ 0.28)x104 [V, from UTfit '09 + f, =216 £ 21 HPQCD '05]

Once more, it 1s too early to claim new
physics...

...but it 1s certainly a stringent constraint
on 2HDM & MSSM at large tanf3,

with great potential of improvement

in the future

Fine-tuned area with

large B(B —1TV) 100 200 300 400 500 600 700 800 900 1000

[excluded by K —uV] m, .[GeV]
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» What we could still hope to learn

General arguments:

* Future experiments should be ambitious...

» ...concentrate on clean & rare ProCessSeEs...

» ...and should not worry too much about what will
happen at the LHC

A closer look to three particulary relevant sectors:

e N e N

- ™
LFV in charged Very rare K
leptons decays

p / L % o J

Rare B decays

N.B.: This choice reflects some theoretical prejudicies
(and the limited time...)



G. Isidori — Weak decays, CP violation and CKM WIN'09, 14" Sept 2009

I. Lepton Flavour Violation in charged leptons

After what we learned from neutrino physics, LFV 1n charged leptons 1s
probably the most interesting search 1n the flavour sector:

Neutrino
oscillations \

[ New [non-CKM] } [New d.o.f. at high scales}

flavour mixing structures [see saw mechanism ]

2 s " New physics ~ TeV h
m,~Y"' Y Grand Unified [stabilization of the
My Theories | »  GUTlelectroweak

g hierarchy| b

Vi Vg Vg VL
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I. Lepton Flavour Violation in charged leptons

After what we learned from neutrino physics, LFV 1n charged leptons 1s
probably the most interesting search 1n the flavour sector:

Neutrino
oscillations \

[ New [non-CKM] } [New d.o.f. at high scales}

flavour mixing structures [see saw mechanism ]

2 s " New physics ~ TeV h
m,~Y"' Y Grand Unified [stabilization of the
My Theories | »  GUTlelectroweak

g hierarchy| b

y
[ LFV in charged leptons close to the present exp. bounds )
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In non-GUT theories we can arbitrarily suppress LFV rates by lowering M, (or the

normalization of Y, ). This is not possible in GUT frameworks = contribution from
quark Yukawas which are M-independent

A( li — Jy): a [YeYv+Yv]ij + b [YU+YUYD]ij

Normalization My, independent

depending on My
B(U- ey) ~

.

In GUT theories with new
particles carrying

lepton-flavor at the TeV scale

e COLCRTRTPPERERRRED (e.g. the sleptons in the MSSM)

MEG has high chances to see 1 — ey

' > (but remember that T" ~ A%) "
0102 M, (GeV) S 4
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Ratios of different LFV rates are potentially a useful ingredient to distinguish
different underlying mechanisms of flavour symmetry breaking

E.g.: Topy vs. p—ey in MSSM + heavy Ny [no GUT constraints]

SPS 14 Note that
I T 10_150 GeV, my, = 10" GeV B(T—Hy)/B(H—ey)
m,; =10"eV cannot be arbitrarly large
0l 0= lerl=w

\ 4

if p—ey will be seen
at MEG (BR >10713)

the search for T—y at
SuperB is very interesting,

0<16,| < /4

...but the opposite
1s also true

107’
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II. Very rare K decays

The MFV hypothesis 1s unlikely to be exact:

* not compatible (in its more constrained form) with GUTs = at some level
we should expect some contamination from the lepton Yukawa couplings in
the quark sector

> 1t could well be only an approximate infrared property of the underlying
theory = some deviations could appear in the most suppressed processes

¥

Potentially large non-SM effects in K — Tvv decays which receive
the strongest CKM suppression within the SM (Vts* Vi~ M)
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II. Very rare K decays

The unique features = @ Smallness of the CKM suppression factor (Vi *Viq ~ A°)

of K— Ttvv » High th. cleanness (unique for loop-induced meson decays):
~2% for BR(K;) & ~ 5% for BR(KY)

\

A unique probe of possible deviations from MFV
a “must’’ to improve their measurements in the LHC era

e -
E.g.: Warped 5" 8 LR '
dimension with %
Zq; q; custodial 7 1.5x107 0| )
protection el _
1.x107° %]
[ . _
L] ‘ i
_ . o
5.x107 i 0 *
:lr o s o ::-' -
o bde SORSER B, . P 220 0%, 0 Blanke et al. '08

0 51 M 1sa M sx107 2 e Va5 1079 w10
B(K*—T1tVV)
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II. Very rare K decays

The unique features
of K— Ttvv

WIN'09, 14" Sept 2009

» Smallness of the CKM suppression factor (Vi *Vig ~ A°)

» High th. cleanness (unique for loop-induced meson decays):

~2% for BR(Ky)

&

~ 5% for BR(K")

1.3
E.g.: MSSM -
with non-MFV
Ay terms

1.1

BRSUSY/ BRSM
0]

0.8

B(K*— 1T'VV)
B(Bg — HH)
B(B;— X, I'I")

W’

0.7

(Ap)iz [GeV]

G.I., Mescia, Paradisi,
Smith, Trine, '06
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III. Rare B decays

Beside the improvements in A p(B, =>y0), B—=>1Vv, Apg(B—K'I*),
Acp(B =Xy

B-physics observables of great interest in the LHC era the
helicity-suppressed B—["/" decays

\

Present status: B(B, — UMW)y =32(2) x 10

B(B 4.8 x 1078 (95%CL
(B = M) < 4.8 107 (95%CL) B(B, — Mgy =1.0(1) x 10-10
B(B,— unW) < 7.6 x 102 (95%CL)
(CDE '09] e channels suppressed by (me/mu)2

T channles enhanced by (mT/mM)2

[ Unique probes of the MSSM at moderate/large tan[3 }
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III. Rare B decays

Yy | Ve diag(Y,) = diag(m,) /(H ;)
-~ ¥ diag(Y,) = diag(m,) /(H,) = tanB m, /(H,,)

YD
The different normalization of the Yukawa i H
couplings induces an effective 5 L
Higgs-mediated FCNC coupling: ur . " JUR
d ' -+ d
no impact in helicity-conserving processes, X o (H; P
but possible large effect in B—/"[" Hp Hy
A
AB-lD, ~ T2 EZU nsg
[ MA Mq
l Possible large enhancement over the SM

(but the magnitude of the effect can vary a
lot in different SUSY -breaking scenarios)
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III. Rare B decays

Present status:

B(B, — pnp) <4.8 x 108 (95%CL) B(B, - WW)gy=3.2(2) x 107
[CDF '09]

Constrained — MSSM with

Constrained - MSSM non-universal Higgs masses (NUHM)

~ 4 >:<10'g 1 oa s ?10-9 1
gm 35 - Buchmuller et al. 0.8 Em 35 _ ‘ 4 0s
X 30F  arXiv: 0907.5568 [hep-ph] 01 & g f , o
25 0o 25 0.6
20F 0.5 oF 0.5
E 0.4 : 0.4
E 0.3 13 0.3
"E 0.2 10F 0.2
5 ;-c—é:—/—//':} 0.1 - .

05 10 20 30 40 50 60 ©

tanp tanp
Reaching the SM level would lead to a very significant constraint in the (C)MSSM
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III. Rare B decays

Present status:
B(B, — up) <4.8x108(95%CL) B(B, = W)y =3.2(2) x 1079

» Th. error controlled by f5 (=lattice). Not a big 1ssue if deviations from SM
are large, but important to improve in view of future precise measurements

» The B(B; — uWw)/B(B, — up)ratio is a key observable to proof or falsity MFV
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» Conclusions

We learned a lot about flavour physics in the recent past...
...but a lot remains to be discovered !

We have understood that TeV-scale NP models must have a rather sophisticated

flavour structure (not to be excluded by present data) but we have not clearly
identified this structure yet *

Important to continue high-precision flavour physics in the LHC era

+ There 1s not a unique (or a unique class) of outstanding observable(s),
and correspondingly there is not a preferred flavour facility

+ Progress in this field requires a collective effort in several directions:

B, 7, K, U decays, concentrating on the theoretically-clean observables
[mainly leptonic/semileptonic final states]

+ Full complementarity with high-pt physics, under the (optimistic?)
assumption of new degrees of freedom at the TeV scale



