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Interest in Rare B-Decays

Rare B-Decays (b — sv, b — dy, b — s70 , b — d¢7¢,..)
are Flavour-Changing-Neutral-Current (FCNC) Processes (|AB| = 1,
AQ = 0); In the SM, all electrically neutral particles (v, e . 8
Gluons) have only diagonal couplings in the Flavour space; Hence, in the
SM, FCNC transitions are not allowed at the Tree-Level

ALL FCNC transitions (Rare decays and Particle-Antiparticle Mixings,
such as the B” - BY Mass Difference) are induced transitions requiring
loops (Penguins, Boxes); They are governed by the GIM mechanism in
the SM which imparts them sensitivity to higher scales (1m;, mw )

FCNC Decays provide information on the top quark CKM couplings: Vi,
Vis, Vi and they play a fundamental role in testing the CKM unitarity

Rare Decays represent a popular area for the applications of QCD
Technology (Heavy Quark Effective Theories, Lattice-QCD, QCD Sum
Rules,...)

They may reveal New Physics, such as supersymmetry if some of the
supersymmetric particles are light

Last but not least, Rare B-Decays enjoy great interest in the experimental
search programmes (ARGUS, CLEO, LEP, Tevatron, BABAR, BELLE,
BTeV, LHC-B, ATLAS, CMS)






B — X (X4)y in the SM

Leading-Order Feynman diagrams for b — s(d)~ in the SM

T uct‘/fi/zﬂ[/i

W= s(d) b u,c,t s(d)

Effective Hamiltonian in the SM

10

Hoff(b — sv) = 40[1 ‘”’Z Ci(un) Oi(p)
3
e Gp: Fermi coupling constant, Vi;: CKM matrix elements |
e O;(u): Dimension-six operators at the scale p ﬁ \
o C;(u): Corresponding Wilson coefficients r— St
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NLO B(B — X,v) in the SM & Comparison with Data

Unitarity of the CKM matrix B o
R e

ST Ai=0, with X =VaV ¥

T o

Ay = Vip Ve ~ AXY(p — i) =~ O(1072)
Aot =X = AR 4 o = (ALOE 2D R 1077

SM (pole quark masses) [Chetyrkin, Misiak, Miinz]

B(B — Xs'y) = (3.35 £ 0.30) x 10"

SM (MS quark masses) [Gambino, Misiak]

1R I G BE N e ey, weey ol -y
DD = A7) = (0.(0 L U.HU

Current Experimental World Average [CLEO, ALEPH, BABAR, BELLE
L

B(B — X,v) = (3.43%037) x 107,
| & ;3 o 3008 [ HFAc 03]
Experiment and SM are in accord in B — Xsv;
Reduction of theory errors (mostly from the scheme-dependence of the
quark masses) requires NNLO corrections

B(B — X,v) provides an indirect determination of A¢ (or Vis), but
currently limited in precision [Misiak, AA]

|1.69/\u, - 1.60)\C G 0.60\¢| = (0.94 £ 0.07)| V4|
1
:>|)\t Vts = (4r +8) x 1077

c’P(B-* $ED B o (e

Aop (B2 Xs‘f) = o.06Y4 +0.0511 003}
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Theoretical Issues: G o
128 I |
(i) Fermi motion: AN / /
Shapes of charged lepton spectrum, 0ho) |
hadronic invariant mass spectrum and o \ |
photon energy spectrum are ALL g7 : ;
k* (GeV)

determined at leading order in 1/my, by
a UNIVERSAL parton distribution

function 1 :
fw) = ﬁﬁ_o&euﬁ iD - n)b| B)
B
1 dF .
.H,Iemw.lﬁm.\v XA)= dwé(l- 2E,- w)f(w)+...
3

1.4f .
m.m.mlhﬂ (B> X L) = dw 6(1 - 2E, - w)f(w) + ...

1 dr 25% (3w - 23 4
.H..mm.m.ma..wk.kmbn i — 2 o m:vmﬁeummie| A)+...
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FIG. 2.  Observed laboratory frame photon energy spectrum (weights per 100 MeV) for On
minus scaled Off minus B backgrounds, the putative b — s plus b — d7 signal. No corrections have
been applied for resolution or efficiency. Also shown is the spectrum from Monte Carlo simulation
of the Ali-Greub spectator model with parameters (m;) = 4.690 GeV, Pp = 410 MeV /¢, a good
fit to the data.
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To further reduce errors:



A Model-independent Analysis of B — X,y & B — X (*(

e Assume HS}’} a sufficient operator basis also for Beyond-the-SM
physics

e Shifts due to Beyond-the-SM [BSM] physics only in
Cr(puw),Cs(puw),
Co(pw), and Cro(puw)

e BSM Coefficients: > — 1, Rx — 1, (’,?". & (',\..I'

e Define: &
{-'711 (few )
(1?:!(1!\1 )

with C1% (uw) = C3N (nw) + Crg (pw)

Rrzs(pw) =

o Set the scale and use RGE to

e RGE — modificications in C.//, C//, ¢l

¢ Impose constraints from - () and Rg(j,) trom [ \ Dat

# i_’“&(“ [_)It? on D ( X “‘\_ )4 ! EEHR t0o constran

e Two-fold ambiguity due to the sign of &
—> Two-fold ambiguity for ,\' and (';‘;1"



R (2.5 GeV)

B — Xy bounds in the [R7, Rg| plane

R (2.5 GeV)
7

A. A, C. Greub, . Hil

MFV Parameter space used in the scanning:

I
M5
M;

M+

Y 0

tan 3 €

—1000 GeV, 1000 GeV]
100 GeV, 1000 GeV]
100 GeV, 1000 GeV|
100 GeV, 1000 GeV]

-7, 7]

3, 30]
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Extrapolation (z->xY)

" i L i

L Jpce 4
i . i L it

Stat | Sys Model

9.2 9.4 8.5

7.0 6.4 50

3.1 3.0 5.0

0.5 0.5 20

An educated guess, assuming improvements in understanding BB
Background and photon systematics (but not improvements in purity)
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Exclusive Decays B — K*v in the SM

Decay Rates
Isospin Violation in B — K "~ Decay Rates
CP Asymmetry in B — K "~ Decays

Present Experimental Status



B — (K™, p)y Decay Rates in NLO

Large Energy Effective Theory (LEET) —

By = BA(1 - & + 2)

ﬂ’lf;
For Large Ey ~ mpg/2, i.e., q2/ m%, < 1. Symmetries in the Effective
Theory = Relations among FFs:

fr(a®) = C1iié1(d®) + Cii&y(a?)
LEET-symmetries broken by perturbation theory
Factorization Ansatz:

fx(@®) = Ciib1(d®) + Cputy(d®) + 25 @ Ti ® By

Perturbative Corrections:

C;=cO + %icf” 5.

T%: Hard Spectator Corrections

] oo
AMESA) _ 4”’_‘:1:;& f du / dl, M(B)M(V)T
¥ 0

Mj(f ) and Ml(‘.v) B-Meson & V-Meson Projection Operators



Hard Spectator Contributions in B — (K*, p)y
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Gha|Vip Vi |2
3274 b ,pole

() e

ICM“+Ammﬂ

Bu(B— K'y) = 1 M>

| e with 1.5 < K < 1.7
C e

Feldmann “,_‘;.i} i 5«”_“13,“ h i-{”, h!‘“Ai Parkhomenko A A }

; 0 «0) . o b, pol . i'h E
Bu(B" — K*'y) ~ 6.9+ 1.1) x 107" ( )
\ 4.65 Ge \ 0.35

, s \
t ¥« - 3 4 !T!;‘l:‘__h._ \ . : i
Bun(BY = K y) > (T4£1.2) x 1077 | —=_ ) [ 24 __ |
\ ‘(i-‘}t’\ / ‘ {3} 35

/.:v
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BB 2N
B(B B

Relation between HQET FF £ and QLU 1}

2
K* i K* C!SCF my CISCF
Ty (s)=¢&; (s) (1+ < [In = L]) +——4aNh
2F 2F M
L= - 1 . ATy = —AF
M-2E M 1= SE L

Limiting case: L — 1 for E — M /2; AF| a Non-pert. parameter

S
0.38 +0.05 [LC-QCD Sum Rules; Ball & Braun; AA, Ball. Handol
Hiller]
0.327 15 [Lattice-QCD; Del Debbio et al ]

~—={).02
- g TR

» QC? Factorization & Current Data —> smaller value for the FF
TKX" than the LC-QCD Sum Rules or the Lattice QCD

e The consistency of the QCD Factorization theory has to be checked

by independent measurements, such as B(B — p~v) and dB(R —
K*ete /ds) ‘lw-PM\JeoL Calcuwlakions of FES



0.30

0.25

0.20

0.15 *tex

(?;;ﬂ,éjuwhu&hjiﬂ"!-ﬁ

0.10+

GF 0% o405

} 0.125T 06-04%




! 0 Bosch and Buchalia
Belle K b ~ |(4.09£0.210.19)x10”
PePos Y [8fb"] o ( )
BaBar K 710" 4.23+0.40+0.22)x10™
PRLSS 3.% _ g i ( )
CLEOK®y p.1m ——t 4.55+0.70+0.34)x10™
CLEO K odoo™ '] ( )
ai_w:ﬁX - (4.17
ma___ma K*y pem’ o ~|(4.4010.33:0.24)x10°
S5

W:ﬁrmoﬂm ._Moum&woqa 1| r—a— (3.83+0.62+0.22)x10
CLEOK™ NMSB S 2y () NS B A (3.76+0.86+0.28)x1 0°
Average K™y = (4.18+0.32)x10 "
HFAG (LP'03) % .

4 ¢ L

BF(B—K)x10

@ All measurements agree

@® Some theoretical debate on the " — 7 mons mmoHoH
@ Light-cone sum rule (LCSR): / =03

@ Extracted from measurements: :. *K on = 0.27 + 0.04
: ﬂ%i? (0) =025+ ng

Radiative anel K

+ .05

® New preliminary




Isospin Vielation in QCD Factorization - Standard Model
A.K. and M. Neubert

Due to annihilation, exchange graphs with photon radiated

off of spectators of different charge A Al \Qm:& H&.,v
b A b A b S \ g mﬁ.bﬁ. : \\\lﬂu Ngw
d
q g9 4 q

Subleading O(Agcp/mw) effects, but the comina

Parametrize isospin breaking contributions as A, = b, Ajead,
g=ulorB ,q=dbt B

Dol i w.m@i T sz

Isospin Violationin B — K™ ~ -p.12



Isospin Breaking: Numerical Results

Predictions for Ao as a function of renormalization scale ., assuming F« = .3. Dark lines
refer to variation in estimate of residual NLO contributions. The band shows the theoretical
uncertainty

c._N f@.@ﬁs ngan?ﬁ
0.1 J e e .
0.08 =
= 0.06
|
0.04
0.02
0

S TR WU LS N R
p [GeV]

# Combining uncertainties - Ag = (8.0721)% x %42

|, e

# The largest uncertainties: Ap (*32%), the divergent integral
X (£1.2%), the decay constant fg (+0.8%)

» The sign of A, predicted unambiguously

Isospin Violationin B — K™ ~ -p.15




13— A iIsospin Violation

e Standard Model prediction from Kagan (hep-ph 0201313)
PR (B! — K*'~ (B~ — K*™~ _ (R.0+21\97 0.3
" T (B — K*y) + (B~ — K*™1 s TP—H
e Experimentally, many systematics cancel out

o For K** use both K** — K*7" and K** — K7

Ol
S b=

y i

e Asymptotic systematic error ~< |

e Significant result possible with ~ lab

A(KY)

0.1

Total Error
2

Mark Convery (SLAC) B~ pry and B K" =4 10% Workshop Page 12
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B — Ky is the easiest way to @.ulw i
find a direct CP asymmetry in ¢ *

B — Xy, if any exists m..
30
@ Wrong-tag fraction is very small m »
(w = 0.9% for Belle) g
(ol
Belle  [m’] i (-0.1+4.410.8)x10™ .
__w_“"ms ) 4.4:7.6+1.2)x102 Acp = A NN
Ty ! S o .
CLEO o1 “_..__ e (8+13+3)x10™ B=B%orB-
PRL84,5283(
Average (-0.5+3.7x10 m e wo OH .w-_-
o A R e
Acp(B—K'y)x10

@ No deviation from zero:

Radiative and E



Summary of Results on BRs & Acp in B — K™~ Decays
(Averages taken from HFAG (Summer 2003)

i SN R I TR ol O£ e A SR SR
Experiment | B — K*%4 [107°] | BT = K* v [107°] | A
CLEO .56 £ 0.7 + 0.34 3.76 + 0.86 £+ 0.28
BABAR .23 +- 0.4 +£0.22 3.83 + 0.62 £+ 0.22 0.044 + 0.076
0.-012
(- 0. J *'Q‘ ‘Ifo f)l'f
BELLE 4.09 + 0.21 £ 0.19 4.40 £ 0.33 £+ 0.24 4
Average .17+ 0.2y 4.18 £ 0.32 003460704 .
EFHE TN e T DA -0.5 +3-FN/
Isospin-Violation in B — K™~y Nakso \
LP '03,;;55!

(B’ — K*) - T(B" — K* %)
(B —- K*0y)+TI'(B- — K* )

Do =

e SM Predictions: A, = (8.073})% [Kagan, Neubert]
Boo = (+c~ 663 T 0045t a-01%)

o Ag 0Y%:; in agreement with SM

o |Acp(B — K'vy)| < 0.07; in agreement with SM predictions
(~ 0.005); but leaves room for small O(5%) new phases




g

B— K"~ CP Violation

e Standard Model predction A, < 0.0}

e Systematics already ~ 1/

e Can the be improved further?

Acs(K )

Mark Convery (SLAC) B—pyand B—-K" 10* Workshop Page 13




_B(B-X,y)
B(B— X,y)

Penguin analog of AMs/AMd B-mixing to over-constrain CKM k

Extensive effort to do this with exclusive modes (see Convery talk)

Exclusive Penguins (15-35% theory error)

AMs/AMd B-mixing 7-15% theory error

on
Inclusive Penguins (< 10% - from discussion ®@ rigorous theory)




Effective Hamiltonian for Radiative B — X; Decays

G * u u u u
Hor(® = dy) = —2 {VaVia |01 (w) O () + " () 03 (0]

E -4 +VaVe [C17 () 017 () + €5 (1) 057 ()]

R ~ VaVea [CF () Or(w) + C5% () Os(w)] + ..},

~ 5
WA IV

e Dominant Four-quark Operators (¢ = u, ¢)

9= wct

2 LA
O = (dayu(1 — 7¥5)a8) (@s7*(1 — 5)ba) (8)
O = (davu(1 — v5)da) (@87 (1 = v5)bp) (L)

e Electromagnetic & Chromomagnetic Penguin Operators

emy  ~ .,
Or = — (da0™ (1 + 75)ba) Fu
872
gsmyp , < v a a
08 i K72 (dﬂdo-p (1 2 75)Taﬁbz@) Guv

o F,, (G, ) Electromagnetic (Chromomagnetic) field-strength tensor

o C;(p) are Wilson Coefficients; C™(11) and Cg¥ () include the effects
of the operators Os and Og




B — X gy Decay

[Soares; Wolfenstein, Soares; Asatrian, Greub, AA;.. |

e Branching Ratio:

- e I3 ia Re(g s; ) (€€
B(B — X4+ v) - _:-i-g-- D, 4 -[-m—nlml Wi D). & wmnatal

| [\ il ﬁ‘r,m \ i

» [l’(d"";_jh‘“‘u) i :_.:_;_i_._:.i;_:. ; b V;J l:u)t
87} ,
Rdn/av) < 16 o Duléul®  Dr Re(§u “’u’
LG M2 Dy [Ad? - D, Ael® ,yﬂf

R(d~/sv) provides complementary constraints on the CKM

Unitarity triangle; Stinc/av +» AHJ/A‘@

: ‘ Mefimg, Cem o See
Typically: R(d~/s~v) =~ 0.04 Sa. it . .«
—— - Y + 009 x0.

=(3-86 _ o8 ki o X0

e CP Asymmetry

Huath Luws\u Pored

hep-th/o312 2 €0

_ ) D.n 0.4
acp(B — X4+ o B ‘ o

D (1 -4+ (- p)* + 0?

acp(B — X, + ) a sensitive measure of 1);
Typically: acp(B — Xqa+ 7v) >~ 0.15
L st

e fitp Ty kA0 Al A

(Wontt, L, Ford)



Figure 1: Fixed-R contours in the (p,n) plane, corresponding to
R = 0.017 (bottom), R = 0.046 (middle) and R = 0.074 (top)
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Figure 2: 7) dependence of the CP rate asymmetry a.p(B — X, 4 7)
for fixed p = 0.11
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B — py Decay Y

Penguin Amplitude M, (I'? . ,»*.\ ..;.é,.;

N R i b d
GF‘ emy (,Y)p (p) a or v ,u v (p)
—EthV 41‘_2 (Gpuaﬂp ¢ —ilg” (g.p) —~ |) T,"(0)
Annihilation Amplitude M (B P

GF ? iPp.v. : , ip.C
e—=VupVaga1mp g Miglol (euuaﬂpaql F,(qp) P (0) - i[g"(g-p) - Pp‘?u]F.S!p) i
l;'r m,a; f (0]

V2
;{Xu
) o L
m o

7_ '\[f?.m‘b =5 A s T (1 &
. m( [

[more recently Byer, Melikhov, Stech|

N>

e Holds in factorization approximation

e O(a,) corrections to annihilation amplitude Ms(B* — p*y):
Leading-twist contribution vanishes in the chiral limit |Grinsten
Pirjol]; non-factorizing annihilation contribution likely small;
testable in B¥ — %,y | o /o

L :
Anp@lg_t_nﬁqn Alﬂ!)ll'fllde H Al H p /) & 2:f
e Suppressed due to the electric charges (Q./Q. = —1/2) and

colour factors (BSW Parameters: a;/a; ~ 0.25)
ea(p’vy) ~ 0.05

A (&) << 4




B — p~ Decay Rates

[Parkhomenko,A.A.; Bosch, Buchalla]
2 2,3
(1 i m%{*/MZ):}

Vig|?
Vis

Bin(B — pv)

= = 214+ AR(p/K")]
Bin(B — K*v) i oire]

Sp=1 for Biﬁpi'y; = 142 for BO—>p0'y

7, (0) L S
g = g P ~ 0.76 &+ 0.10 [Braun, Simma, AA.; Khodjamirian «
s ()
AR(pE/K**) = 0.06 £ 0.13; AR(p’/K*’) =0.02+0.11
(Parkhomenko,A.A. ’01; Lunghi,A.A. '02]

6.0 6.0 s via

5.0 1 5.0 - L
o = | il
I Al
g 4.0 4 3 4.0 RS
” o
. 30 %5
3 : 5
D
20 R :
Y 1)
4y

0.0 -

Bsm(BT — po ) = (0.90 £ 0.33) x 107" [Expt 24§ x 107° (BABA

0~

Bsm(B® — p ) = (0.49 +£0.18) x 107 [Expt 1 & x 107° (BABAI

BSMQBU —5 wy) o= BSM{BU —+ p'v) [Expt. < 1.8 x 10" (BABAR)
B(B — pv)

Ripy/ K y) = =~ _ —0.01 —0.04 [Expt. < 0.04§ (BABAR)

~ B(B = K*v) ‘

» BELLE: GCS*Y) 4 2.3 X0,

(55 £ 2"‘"5
%(Ean 2 44 xi6




p The Funchion AP( f_/(‘ﬁ
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Expoimed:  R[SY 7"\ < 0.04F @ BT c.L.

B
¢ - xS *o.{0
T TR e i
0.08- e

0.0 Y .!i."_’ : 0.3
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o Vi eJeves
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CKM unitarity triangle fits (95% C.L.) [Lunghi, Parkhomenko, A.A.]

1 - - - . - - T - - ¥

/
/
0.8 / 2
f i k , / ) : N
R(poY/K Y) .
0.6 i ,
N ; '
0.4 I ' x
| :
Dd .l ! 'f'
- | : !
. ] i
ol ! , i
-1 -0.5 0 0.5 1

Table 1: 68% C.L. ranges for the Wolfenstein parameters, CP-violating
phases and AMp, from the CKM-unitarity fits.

Parameter | 68% C.L. Range

F; 0.11-0.23

i 0.32 - 0.40

A 0.79 - 0.86
sin2¢: | 0.68 - 0.78

iy 21.6° - 25.8°
sin2¢s | —0.44 - 0.30

bo 81° - 103°
sin2¢3; | 0.49 - 0.95

b3 5%°- 1
AMp, | 14.4-20.5 (ps)™*




Asymmerties in B — py Decays
[Parkhomenko,A.A.; Bosch, Buchalla; Handoko, London, A.A.]

e lIsospin-Violating Ratios A

A= 1

+0 = +o _ (BT - p*y)
(874287, A = Oy iy

B | =

(] Broy o> 2(4'{["1%—{—5}-(#‘;‘ = [«j)J Cx eA’ Cosd‘f'

¢ 7 §

V V* V V* . ¥ V
‘;tbvt:‘d 2 fne % e'® = Fy + iFy Vab
iV, Vg FZ ':- )-—m 15!&,0{;

B* — p*y: €4 =+0.3+0.03; B’

[Braun,AA; Khodjamirian, Stoll, Wyler; Pirjol, Grinstein; Byer
Melikhov, Stech]
e Sign of ¢4 alternates in literature! Recent calculations in the QCD

Factorization framework now agree on the sign
(Bosch, Buchalla; Kagan, Neubert; Parkhomenko, AA]

wflechs Ppoer-
A(py) o ﬁi.,leir of
P o

\ s

| Parkhomenko; A.A.; in agreement with Bosch & Buchalla]




A(pv)
A(py)sm = 0.0357

| Parkhomenko; A.A.; in agreement with Bosch & Buchalla]

40 . L + I J: | L J:
. -

30 - LO o

20




igher Luminosit

»

® Dcale statistical error by L
e Scale systematic error by A/ L

e What if we could improve continuum background rejection by a factor of 27

B - p® y(BR=0.5x 10°)
: :
m B
m ;
- 3
3 _ﬂ Current Analysis >
1w’ 1’ '
T

Mark Convery (SLAC) B—pyand B—K"- 10" Workshop Page &




Direct CP-Asymmetries Acp(p~v) and Acp(p ' v)

e Annihilation Contribution important in Acp(p™7)

B(B~ = p v) — B(Bt = p*y)

Acp(p™v) =
B(B~ — p~v) + B(Bt — ptv)
poo o BIAR- g ATy ar B
Acp(p™7) = O

(1+ 4Aro)

e Annihilation Contribution small in Acp(p%7)

Acp(po"y)(t) = a cos(AMgt) +a_, ssin(AMgt)

QFQA?
Cé“’eﬂ (L4 Sro)

‘0
ae(p 'Y) o

[Parkhomenko;A.A.]; see, also Bosch & Buchalla

Acﬂ(-" .5 Bk i aé(ﬂ)

Acp(p=y)[%]

0 w4 w2 8mfa o 7.'

X x

e Hard Spectator Corrections reduce Acp(pi*y) and Acp(po’}/)
o Acp(pv) sensitive to pu, m./my, and € 4
e SM: Acp(pTy) = 0.10 £ 0.03; Acp(p®y) = 0.06 + 0.02




7 ISesSpIn violation

e\ p | (B - 0 3 »

oo»._vﬁ.:mc-oz 0210183) Alp- 0.0475 62

e Some of the major systematic errors cancel out

)

e Asymptotic systematic error =<

e Probably requires =~ 100ab ' to measure deviation from zero.

A(py)
1
0.
5
3
£ & 20 &
0.1
il il
10’ 10’
Luminosity fb™'
PR
B-—p~ and B— K"~ A ’.r 10* Workshop Page 9
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B — o~ Dweet CF Violation

| g »
o uma_ *) |

e A ()

[ Tl
MDD y L

M M
M= e~

-

e Ali (hep-ph 0210183) A5, = 0.10"
e Most of the systematic errors cancel out
e Asymptotic systematic error ~< |

e interesting measurement possible with about 10 ab ™'

Ace(pY)

Total Error
g

Mark Convery (SLAC) B—pryand B~ K"~ 10% Workshop

Page 10




[ Isospin breaking ratio ]

AX0 B(B* — pty) i
ASM s A0 L A0
7 2
1
LO 2€ 4 [Fl + E(Ff < Fg)}
[ CP asymmetry ]
48M BT ¥ p—) — BB = pta)

CE 7 BB = p—4)+ BBt - pty)
 2F(AY - ea AL
CEM(Mp)(1+ ALo)

ea = +0.3, A¥ = 0.046, A\V* = —0.016,
L L

- %

Vﬁbvud

Fl = — | ud | cosa , Fp = — | -#b_ud |ginq,
Yap Vi ' Vi Ved
2 »

Extension to the SUSY casc
a — o — arg (.7’1;'( My )|

CIM (M) — |CE(My)|
5 J




_._IFFmbﬁ.\ A A

» Experimental upper bound: " X
R (py)<0.047at 90% C.L. 0.8} RO ‘

@ SM predictions: 0.

R *(py)= 0.023+0.012
R “(py)=0.011+0.006

Alpy)=(35:3)% ¥
AL (py)=(1073)% o
A (py)=(6%2)% sl
R(PYK Y)=.038+.009
0.6} ]
» Compatibility with the SM: e f
R *(py)€[0.013,0.038] | |
0.2F 4

R(PYK 1=013£003 |

ok : ; . p.
-1 -0.5 0 0.5 1




| Numerical Analysis l

High statistic scanning

Ay
/,,L — (100 = 1000) GeV o
M, = (100 = 1000) GeV
tan s = 3 + 35
Mg+ = (100 < 1000)
M;, = (100 = 600)

KGE =-0.3+0.3 /

e b — sv and da, strongly favour pu > 0
e Only the lower limit da, > 0 is imposed

e We impose the b — dvy requiring:

| | C3 (M) |
usa| < (v/ 3 1) | Ty=mr

=n23C'7




Analysis in supersymmetry

#* Minimal Flavour Violation (MFV)
. C7 has the same value in the d and s sectors, hence the ratio R does not vary sizeably

» The asymmetries can receive large corrections

#* Models with extra sources of Flavour Changing (e.g. Extended-MFV, MIA)
. Large deviations can be present in all the observables

PF!JT. , Ak

1 -
> =% = SM central values [.:=EMFV central values 7% =SM central values [ = EMFV central values
0.75} CI=SMx68% CL @l=EMFVa68%CL 0.75M, OO =SMat68% CL. g =EMFVa68%CL
.5 [1=MFVat68% CL.C >0 )= MFV a1 68% CL..C; >0

EMFV
e r—

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

R(PY/K*Y) R(PY/K*Y)




