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Effective Hamiltonian in SM
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Heff(b = s7;b — sL07) = ——=V,:Vj Z Ci(p) Oi(p)

e O;(w): Dimension-six operators at the scale u
e C;(p): Corresponding Wilson coefficients
e Gr: Fermi coupling constant, V;;: CKM matrix elements

Four-Quark Operators O; (¢ =1, ..., 6)
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B(B — Xy) in LO & NLO

e A truly cooperative effort by several groups!

LO Anomalous Dimension Matrix [Ciuchini et al.; Cella et al.; Misiak]
NLO Anomalous Dimension Matrix [Chetyrkin,Misiak,Miinz]

NLO Virtual Corrections in ME [Greub,Hurth,Werrj Buray ek N{j
Matching Conditions [Adil,Yao; Greub,Hurth; Buras,Kwiatkowski,Pott]
Bremsstrahlung Corrections [Greub, A.A.; Pott]

E.-spectrum [Greub;A.A.]

Scale dependence, E.-spectrum [Neubert, Kagan]

F(B — v+ Xs)
I'st

B(B - X.y) = | 1" B(B — X{uy)

e SM (pole quark masses):

B(B — X,v) = [(3.35 £ 0.30) x 1074(|V,*Vis/ V| /0.976)?
e SM (M S quark masses) [Gambino, Misiak]:

B(B — X,v) = [(3.73 £ 0.30) x 10™4|(|V;Vis/ V| /0.976)?

e Current theoretical uncertainty larger than usually assumed;
Use: B(B — X,v) = [(3.5040.50) x 10™4](|V}*Vis/ V| /0.976)?

e Expt.(LP-01, Rome): B(B — X,v) = (3.22 4+ 0.40) x 10™* A
— Yis%ib) = 0.96 + 0.10 (3“'39 = 0‘}6_,,5‘353@4))1«(9
cb —ee -3 /

[cf. Unitarity fits: |-‘%‘f—b1 = 0.976 + 0.010] BABAR 03
e B(B — X,v) provides an indirect determination of V;,, but currently
limited in precision by both theory and experiment
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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 — sy plus b — dv 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 (mp) = 4.690 GeV, Pp = 410 MeV/c, a good
fit to the data.



B — (K*,p)y Decay Rates in NLO

e Large Energy Effective Theory (LEET) » Sa&f - Collintan 5}?7&‘”8

[Dugan, Grinstein '91; Charles et al. "99] [ “Bzefl.u_,c;a,. ek al,; Bgﬁﬁﬁ&]

Ey = =£(1 - +Zg)
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my

For Large By ~ mp/2, i.e., qz/mQB & 1; Symmetries in the Effective
Theory == Relations among FFs:

y
fe(@®) = Ck€1(d®) + Cxéy(g®) “—'2_

SCE TJ B K*‘ 3
e\ LEET/symmetries broken by perturbation theory /

Factorization Ansatz:
[Beneke, Buchalla, Neubert, Sachrajda; Beneke & Feldmann]

'(fk(qg) = CJ.k&L(qz) + C||k§1](q2) + PR T, Q Py

Perturbative Corrections:

C;, = C,EO) -+ %Ci(l) -+ ...
T

e T).: Hard Spectator Corrections
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0

® M;f) and M l(iV) B-Meson & V' -Meson Projection Operators



Hard Spectator Contributions in B — (K*, p)y

e Spectator corrections due to O~
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Explicit O(as) Improvements
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Bin(B— K™y) = 13 39,4 Mp,pole M?
(&*)]? m2\" | (et . (1), 2
LEET ) [; ] (1‘7}%) o + 40|
= 2
FF ’C;O)GH+A(1)(M)’

K = with 1.5 < K <1.7 L4]e.

2
‘ C;o)eff

[Beneke, Feldmann, Seidel; Bosch, Buchalla; Parkhomenko, A.Al]

(K™)
Bin(B — K*v)) ~ (7.2 4+ 1.1) x 1075 ( B ) ( ~bipole ) 5y
(Bin(B = K'v)) = (72£1.1) x 1 (1.6 ps/) \4.65Gev) | 0.35

= (7.2+2.7) x 107° [Eapt. : (4.22 & 0.28) x 10~ 7]

[Parkhomenko, A.A]

0.30

0.257

//R ( K¥X /X 5:@)0-15

0.10

B(B — K*«)

R(K™/X47) =0.13%0.02 = £57)(0) = 0.25 + 0.04

I



Relation between HQET FF ¢, and QCD FF TlK*

[Benke, Feldmann; hep-ph/0008255]

. x C g C
T (s) = €5 (s) (1 + ==t - Ll) + ATy
4 W 47

2F 2FE M
L =— In—; AT} = —AF,
M-2E M 4F

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

75 (0, my) ~ 1.08¢, (0) = LTfK*)(O, M) = 0.27 + 0.04(

= 0.38 % 0.05 [LC-QCD Sum Rules; Ball & Braun; AA, Ball, Handoko, Hiller]

= 0.3277°05 [Lattice-QCD; Del Debbio et al ]

e QCD Factorization & Current Data — smaller value for Izle FF TlK* than thé)
LC-QCD Sum Rules or the Lattice QCD - K
e New Lalee-0ed Col fn T umden way

e The consistency of the QCD Factorization theory has to be checked by
independent measurements, such as B(B — pv) and dB(B — K*0e™ /ds)
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B — py Decay

¥
o b E < |
Penguin Amplitude Mp(B — pv) B{ - } g

. q’
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[more recently Byer Melikhov, Stech]

2 F(P) 0
en(pEy) = 2 M1 T4 © _ 030+ 007
(P eff (p)

! myC- T, -

e Holds in factorization approximation

e O(as) corrections to annihilation amplitude M4 (BT — £4):  Leading-
twist contribution vanishes in the chiral limit [Grmstem Pll’jOl] non-factorizing
annihilation contribution likely small; testable in BT — ¢= VY @ d

b
Annihilation Amplitude M (B? — o) U. Il
e Suppressed due to the electric charges (Q;/Qu = —1/2) and colour factors
(BSW Parameters: as/a; =~ 0.25) -
= ea(p’y) ~0.05 b d
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B — p~y Decay Rates

[Parkhomenko,A.A.; Bosch, Buchalla]
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Figure 1: Unitary triangle fit in the SM and the resulting 95% C.L. contour in the p - 9
plane. The impact of the R(py/K*v) < 0.06 constraint is also shown.
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Figure 2: Eztremal values of R(py/K*v) that are compatible with the SM unitarity triangle
analysis.
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Asymmerties in B — py Decays
[Parkhomenko,A.A.; Bosch, Buchalla; Handoko, London, A.A.]

e lIsospin-Violating Ratios A*Y

. r(B* +
[A—E-O_'_A 0] A0 _ (B — p™)

o = 20(BYBY) - )

-1

l\.’)l;—l

[ 3
Ao > 2€y4 [Fl + EA (F{ + Fé?)]

- 2e4 (1)t
ANLO =~ ALO — S 0)el [FIA

+(Ff — F)Af + ea(Ff + F3) (AR + F1aA})]|

VubVy,

_ubud _ __ L__ud
thV*

vaak _F1+7’F2
t

B:t-—)p:t'y: €eq = +0.3 £ 0.03; BO—>,OO')/: eq ~ 0.05

[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 (revised version)]



A(pv)

=+0.14
A(py)sm = 0-030t()_07

[ Parkhomenko; A.A.; in agreement with Bosch & Buchalla]
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1

Direct CP-Asymmetries Acp(p~~) and Acp(p%7)

e Annihilation Contribution important in Acp(p:t‘7)

B(B~ = p~v) — B(BT = pT)

Acp(p™v) =
B(B~ — p~v) + B(BT — p*v)
2F(AY — 4 ADY
Acp(p™) = —t !

O (14 Apo)
e Annihilation Contribution small in Acp (po’y)

Acp(p’¥)(t) = a cos(AMgt) + a_, o sin(AMgt)

‘0 2F>AY
af(p 7) - (O)fo I
C (1 —|—.ALO)
[Parkhomenko;A.A.]; see, _ilso Bosch & Buchalla ¢, 0 )
L AR(ETY) Ae (5%
NLO,er |
e N | NLO,
e 15 - — 15 B
§ ) ’ * ; é% o .
= =
o104 X 104 :
%, h .‘ = NLOy
= 5 A T = 5 ; r
| SM fit | SM fit
0 . ' ﬂ-/4‘ i ﬂ)g i 3?r/4 v p 0 0 v T v T 7{‘/2 T T d B

L4

e Hard Spectator Corrections reduce Acp(pi‘y) and Acp(p%7)
o Acp(pv) sensitive to p, me/my, and € 4

o SM: Acp(pTv) = 0.10 £ 0.03; Acp(p®y) = 0.06 & 0.02
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Figure 3: Correlation between R(py/K*v), A(py), AZp(py) and A%p(py) in the SM and
m MFV and EMFV models. The light-shaded regions are obtained varying p, 7, the super-
symmetric parameters (for the MFV and EMFV models) and using the central values of all

the hadronic quantities. The darker regions show the effect of £1o variation of the hadronic
parameters.



B — X £1¢ in the SM

Dilepton invariant mass shows resonant structure
(s = (Pg+ + pe_)2 = mf‘}/w, mfp,, ..; (Long-distance physics)

Principal interest: Measurements of dilepton invariant mass and Forward-
Backward asymmetry .App(s) in the non-resonant part (short-distance physics)

Main Theoretical Developments

Lowest order Estimate of dilepton mass spectrum [Grinstein, Savage, Wise '89]

Next-to-Leading Log (NLL) QCD Corrections; NLL matching conditions result
in a substantial (:16%) dependence on the decay rate due to the scale (uyy)
[Misiak '93; Buras & Miinz '95]

uw-dependence reduced by Next-Next«Leading-Log'(NNLL) matching [Bobeth,
Misiak, Urban "99]; but the decay rate still uncertain by +13% due to the lower
scale (= u;)-dependence

Explicit O(a;) two-loop virtual corrections to the matrix elements and dB/d3
for § = s/mg < 0.25 [Asatryan, Asatryan, Greub, Walker '01] = Reduction
in the uncertainty in dB/dé to +6%

Leading power corrections in 1/my, [Falk, Luke, savage '94; AA, Hiller, Handoko,
Morozumi "97; Buchalla, isidori ‘98] and in 1/m. [Buchalla, Isidori, Rey '98;
Chen, Rupak, Savage '97] known

Power (1/m;) corrected hadron energy and hadron invariant mass spectra in
NLO in B — X3£%¢~ in HQET and Fermi Motion Model [Hiller, AA, '98, '90]

Forward-Backward Asymmetry in B — X £/ in NNLO [Ghinculov, Hurth,
Isidori, Yao (CERN-TH/2002-161); Asatrian, Bieri, Greub, Hovhannisyan (in
preparation)]



Effective Low Energy Hamiltonian

4G ey S () 0s(1)
ts Vitb i\ )i\
\/§ =1

Hog(b — s£707) = —

Obtained using the CKM unitarity & V.* Vi, < ViV

O1,..6: 4-quark operators; Og: bsg-Vertex; enter due to operator
mixing and explicit O () corrections
Dominant Operators

O7 = —£5540u (MR + m,L)bo ™

2 —

O = ~255a7"Lbaly,l (V)
2 — }

O10 = i'g—ﬂ‘gga’)f“Lbag’m’YE»f (A) <

Additional Non-local contribution to Clg

Csf(5) = Con(3) + Y (3)
n(8) = (1 + O(as)) [Jezabek, Kiihn]
Y (8) contains perturbative charm loops and Charmonim resonances
(J/, s ...)
Several presciptions to combine SD- and Resonant parts
[AA, Mannel, Morozumi '91; Kriiger, Sehgal '96; .. ]

Residual uncertainty can be reduced by experimental cuts and using
HQET (1/m.) power corrections
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Inclusive B — X /¢~ in NNLO in SM

Dilepton Invariant Mass

(1—38)?% x

L 2
dr(b — Xete™) (aem) GF™M} pote |VisVip)|
ds — \4n 4873

((1+2§) OC‘S*T’ |O1 ’ )

geff _ (H"‘i’”w@)) Ar

"Eﬁ] + 12Re (o?ffcgff*))

_as(u) (CiO)Fl(T)(é‘)+C§°)F2(7)(§)+A§O)F§7)(§)) |

_as(p) (C FO ) + O F® (5) + AL FO (5 ))
4w
ot = (1422 %n(9)) Aw.

o h(m?,35) and wg(3)
[Bobeth, Misiak; Urban NP B574 (2000) 291]

e w7(8), and FITQ)( $)
[Asatrian, Asatrian, Greub, Walker; Phys. Lett. B507 (2001) 162; hep-
ph/0109140]

o A~ .Ag, Ag, A10, Tg, Ug, Wy are linear combinations of the Wilson coefficients

N



[Asatrian, Asatrian, Greub, Walker; Phys. Lett. B507 (2001) 162; hep-
ph/0109140]
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Power corrections in B — X ¢T¢~ decays

® 1/my corrections [A. Falk et al., Phys. Rev. D49 (1994) 4553; AA, Handoko,
Morozumi,Hiller, Phys. Rev. D55 (1997) 4105; Buchalla, Isidori, Rey; Nucl.
Phys. B511 (1998) 594]

2,5 2
dl'(b — s ¢~ 2GEMy ol | Ats] 1 ~eff12 | ~eff|2
(_*d; )i (‘“Z:"' E D ——(1—3)° [(1-1—23) ([03“} +|c50| )G’i
~affl2 ~off ~
+  4(1+2/8)|C8"|" G2(5) + 12Re (cs"ag™) G3(§)+Gc(§)]
where
A1 1 — 1552+ 103 X,
G1(8) = 1 3
1(8) +2m§+ (1 —8)2(1 + 25) 2m?
A1 6 +35—53° )\
Go($ = 1+ -3
2(8) 2m? (1—3)2(2+ 35)2m?
A 5465 — 752 A
Gy(3) = 1+ - 2T TF 2

2m§ (1 — 3)2 ng

e 1/mc corrections [Buchalla, Isidori, Rey; Nucl. Phys. B511 (1998) 594]

) 8 Cy A ~ offs o ~effxl + 65 — &2
Ge(8) = —5(02 - —;—);}%Re (F('r) [Cgﬂ (24 3) + C?ﬂr ; })

C

where F(r) (7 = §/(4m?)) is:

( 1 r
arctan -1 O<r<i1
F(r) 3 ) Vr(l—r) 1—r
r) = —
2 1 lnl_vl_l/r—}-iﬂ' _1 r> 1
L 2/r(r—1) 1++/1-1/r
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Figure 4: Power correction R(3) in decay rate for B — X, ¢1¢™:
SM (solid), C7 = —CPM (dashed) |

59\1: ~ c’gPep_Jew i
B> X efe” B> Xs f%:__

BR(3) [10-]

02 §0.03 0.04 0.05

Figure 5: Dilepton inv. mass distributions in B — X £7¢~;
Partial NNLO (dashed lines) vs. full NNLO (solid lines). Left
plot (8§ € [0,0.05]): lower most curves are for u = 10 GeV,
uppermost ones for p = 2.5 GeV. Right plot: p dependence
reversed

e Scale-dependence in NNLO reduced
e B(B — Xs£+£m)NNLO < B(B — X3€+£W)NLO (

e B(B>Xsefe) = (6.9 to7)X0,
B (B> X5 w) = (4 15T 40) x10
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Exclusive Decays B — (K, K*)¢1¢~

e B — K (pseudoscalar P); B — K" (Vector V') Transitions involve the
currents:

), = 5vu(l = 5)b, T. = 50,q”(1+75)b
1 2
(PlyulB) D f+(a), f-(a)
2 2
(Plv,lB) O fr(q”)
1 2 2 2 2
(VivulB) D V(g"), A1(a”), A2(a”), A3(q”)
(VIvalB) D T1(q), Ta(a?), Ts(a”)
e 10 non-perturbative g>-dependent functions (Form factors) == model-

dependence

e Data on B — K™~ provides normalization of 77 (0) = T»(0) ~ 0.28

e HQET/LEET-Approach allows to reduce the number of independent form
factors from 10 to 3; perturbative symmetry-breaking corrections [Beneke,
Feldmann, Seidel; Beneke, feldmann]

e HQET & SU(3) relate B — (m, p)lv; and B — (K, K*){T¢™ to determine
the remaining FF's

Need good measurements of the decays B — (m, p)lvy and V,; to make
model-independent predictions for the decays B — (K, K *)£+£“



Dileeton Invariant Mass Distributiolﬂ for B — K{Te0™

dr N g 2riy,
— = ViV P05 f 4+

Ceff 2 C 2
T g C frl® + |Crof+|%)
For my = 0, no contribution from the FF f_

In SM, |C’.?ff| < |Cgeff, C10, and no kinematical enhancement at low 5 (as
opposed to B — K*{7¢7); To a good approximation (O(10%))

dT’ o
=~ 1149
S

f+(3) determined from B — wfv, and SU(3)-breaking

Constraints on the CKM Matrix Elements

B(B — K{T¢™) = a determination of |V,,;,/V,V;;| [Ligeti, Stewart, Wise]
B(B — w€T¢~) = a precise determination of |V,;/V/Vy|
SM estimates (in NNLO) [AA, Lunghi, Greub, Hiller '01]:

B(B — K¢T¢7) = (0.35+0.12) x 107°

~ v, -
B(B — n¢T¢7) = (0.24 4+ 0.10) x 15‘1[2 % 1076 ~ 10

ts

—8

Sensitivity to New Physics

B — X+ Data implies |C$ff| a |C;ff(SM)| — Two possible solutions
C?ff ~ C’?ff(SM); (SUGRA-type solutions for low tan 3); hard to distinguish
from SM

C’?f S —C";f Y (SM); (allowed solution in SUGRA-type models with large
tan 3); distinguishable through a precise measurement of the dilepton mass
spectrum [Okada et al.; AA, Ball, Handoko, Hiller]



Dilepton Invariant Mass Distribution for B — K AN

For my = 0, no contribution from the FF A((3)

Enhancement in dilepton mass spectrum in low $-region due to the dependence

2
% ~ O?ff /§; photon pole cotribution dominant for q2 < 1 GeV?
— B(B — K*ete ™) > B(B — K*utu™)

Like B — K¢7¢~, following combinations of WC’s are involved:
C10l?, 1Col?, |C57T1?, Re(cs? o5t

HQET/LEET can be used advantageously to reduce the number of independent
form factors to 2; O(a)-corrections to the HQET/LEET symmetry calculated
[Beneke, Feldmann; Beneke, Feldmann, Seidel]

Residual FF-related uncertainties can be reduced by relating B — K WA
with B — pfv, and SU(3)-breaking; Data on B — pfvy not yet precise enough
to warrant this analysis

Helicity analysis of B — K*¢T¢~ in terms of the components Hy(5),H_(3)
and H($) and using data on B — K™~y = rather precise dilepton mass
spectrum for the H_(§) component [Safir, AA '02]

SM estimates (in NNLO) [AA, Lunghi, Greub, Hiller "01]:

B(B — K*eTe™) = (1.58 £ 0.52) x 107°
B(B— K*pTp™)=(1.2+0.4)x107°

B(B — K*¢T¢™) and B(B — pfT£7) can be used (like B — (K, m)fT¢7)
to determine the CKM matrix elements |V;| and |V 4|

Sizable distrotion of the dilepton spectrum allowed in New Physics scenarios,
such as supersymmetry
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Figure 6: The dilepton invariant mass distribution in B — K whrp~ decays, using the form
factors from LCSR as a function of s. All resonant cé states are parametrized as in Ref. [29].
The solid line represents the SM and the shaded area depicts the form factor-related uncer-
tainties. The dotted line corresponds to the SUGRA model with R, = —1.2, Ry = 1.03 and
Ryg = 1. The long-short dashed lines correspond to an allowed point in the parameter space of
the MIA-SUSY model, given by R; = —0.83, Ry = 0.92 and Ryo = 1.61. The corresponding
pure SD spectra are shown in the lower part of the plot.

dB(B - K* ut ﬂ-)/ds * 107 [GEV_Q]

Figure 7: The dilepton invariant mass distribution in B — K *utp~ decays, using the form
factors from LCSR as a function of s. All resonant cé states are parametrized as in Ref. [29].
The legends are the same as in Fig. 6.



(all in units of 107%)

SM predictions at NNLO accuracy & Comparlson with Data

[A.A., Lunghi, Greub, Hiller, DESY 01-217; hep-ph/0112300]
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(11 ~ cosB; 6 = ((pB,p£+) in dilepton CMS

dAFB_ /"&(5) . dr +/
ds  Jo Y dads u() U dads

eff m e - , .
~ Cio[Re(CST YV AL + ?bcyff(VTz(l —my) + A1T1(1 + 7y))]

Probes different combinations of WC’s than dilepton mass spectrum;
has a characteristic zero in the SM (5;) below sz /4

Position of the Appg(5) zero (59) in B — K*¢T4~

Re(Cg? (50)) = ~ 208 (201 = i) + oD (1 + 1)

Model-dependent studies =— small FF-related uncertainties in S0 [Burdman
'08]

HQET/LEET provide a symmetry argument why the uncertainty in 3 is small.

2 2 2
._|.. p—
In leading order in 1/mp, 1/E (E = —B 2?;;* ) and O(as):
T2 1+?’?1V 8
PR TS I C
1 +mV — 8 — my,
T 1
V 14+ my

No hadronic uncertainty in 55 [AA, Ball, Handoko, Hiller "99]

ff o 2mpMp
Cgff(so) — _Tcgff



e O(as) corrections to the LEET-symmetry relations lead to substantial
perturbative shift in 35 [Beneke, Feldmann, Seidel "01]

2my M asCp .. m3 asCp AF
C (30) = ———2Cs (1 + =—Fn =2 — L] + =% =)

S0 p? 4 € (s0)
AA, A.S. Safir, DESY Report '02-005 [hep-ph/02054]
L
1 1 1 I 1 1 1 E 1 1 1 J
2 - 6
s (GeV?3)
Figure 5: Forward-backward asymmetry

dArp(B — K*ITl7)/ds at next-to-leading order
(solid center line) and leading order (dashed). The
band reflects the theoretical uncertainties from the input
parameters.
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A Model-independent Analysis of B — X,y & B — X /11

e Assume ’ngﬁ& a sufficient operator basis also for Beyond-the-SM physics

e Shifts due to Beyond-the-SM [BSM] physics only in C7(uy),Cs(uw ),
Co(uw), and C1o(pw)

o BSM Coefficients: Ry — 1, Rg — 1, CJ'F, & CNF

e Define: tot( )
078 KW

Ry 8(pw) = —5

CP¥ (uw)

. M NP
with C7% (uw) = C7§ (uw) + CTg (1w)
e Set the scale pyy = My, and use RGE to evolve
AtOt
7.8 (Kp)

Rrg(bw) — Rrg(ke) = —sir—
A7R (.U'b)

e RGE —> modificications in O/, G¢ff, &elf
e Impose constraints from R7(u) and Rg(uy) from B — X~ Data
e Use Dataon B — (X4, K™, K)f‘*"é’“ BRs to constrain Cgp and C’%P

e Two-fold ambiguity due to the sign of C,?ff
— Two-fold ambiguity for C © and CLY
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Figure 6: 90% C.L. bounds in the [R7(u), Rs(u)] plane
from the B(B — X,~) for two choices of m./my. u = mwy
(left-hand plot) and © = 2.5 GeV (right-hand plot). The
scattered points are generated in the SUSY-MFV model.

{mc/mb =0.29: A*2.5GeV) € [-0.37,—0.18] & [0.21,0.40] ,
me/my = 0.22:  AYY(2.5 GeV) € [—0.35, —0.17] & [0.25,0.43] .

=
A" — negative : —0.37 < AP"<%(2.5 Gev) < —0.17

ALY — positive : 0.21 < APY>0(2.5 GeV) < 0.43
7 = 45 —

e Data allows a larger range for Rg(2.5 GeV)
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Figure 4: Correlation between tan 8s and M; in the MFV-SUSY model for the C7 > 0
scenario.



[ A.A., Lunghi, Greub, Hiller; DESY 01-217; hep-ph/0112300]
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Figure 7: NNLO Case. Superposition of all the constraints

from radiative and semileptonic rare decays (Pomts refer to
the SUSY-MFV Model)

1

Figure 8: Differential Forward—Backward asymmetry for
B — X £7¢~. The four curves correspond to the points
indicated above



Summary

SM is in comfortable agreement with data on B — Xv; Supersymmetric
theories in agreement as well!; current theoretical uncertainty dominated by the
quark masses; theoretical precision requires O(a;)? corrections

Radiative and Semileptonic decays B — (K™, p)y and B — (K™ ,p)€+€_
provide excellent testing grounds for ideas on QCD factorization

B(B — pv), lsopspin violating asymmetry A(p7) and Direct CP-Asymmetries
Acp(py) will lead to complementary constriants on the CKM parameters

B(B — pvy), A(pvy) and Acp(p7y) are also promising observables to search for
physics beyond the SM

B — X410~ under theoretical control; the next frontier in Rare B-Decays!

SM is in agreement with the present measurements in semilgptonic rare B-
decays B — (X, K*, K)E'*’E"_/; Ferae Faelows aun 1ssue !

Dilepton invariant mass distribution and Forward-Backward asymmetry

crucial measurements in semileptonic rare B-decays

—> precise determination of Wilson coefficients

— Precision tests of SM in flavour physics, or discovery of BSM-Physics;
Supersymmetry is a case in point




