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No introduction! Almost all LHCb
already presented at ICFP: Overview
(Ulrik Egede) and Upgrade (Plamen

Hopchev) Production and spectroscopy
(Andrea Contu) Mixing and CP
violation in the B and charm sectors

(Neus Lopez March) Charmless B

decays (Aurclien Martens)
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Toolbox: general remarks common to (almost) all analyses




% Toolbox

In SM b—s transitions are loop-induced and thus suppressed;
NP diagrams could compete. Compare experimental results
with (accurate) SM predictions to find NP hints.

- the use of normalization channels to convert observed number of events in BR
reduces systematic errors, in particular from little known production rates;

- use of control channels/samples [with geometry/trigger/selection/... as similar

as possible to the signal] to avoid/reduce dependence on simulation;

- very good PID for muons and hadrons; performance and misID from data;

- MVA operators, based on Boosted Decision Tree (BDT): combine kinematical
and/or geometrical and/or quality information (B vertex position, p, x2 track fit,
PID,...) to classify events as signal or background;

- blind analyses: signal region not looked at until the analyses are frozen.
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ﬁg% BR(B*—m*u* 1)

LHCb-CONF-2012-006
In the SM b—dI*1” transitions suppressed by |V.,/V | wrt the b—sl*]":

BRg\=(1.96+0.21)x10%. [ 7 Song et alComm. in Th. Phys. 50 (2008) 696]

- Not [necessarily] needed BSM: even with strong experimental constraints
from b—I1*1-, BR(B"™—x*u*u’) can be enhanced by NP models.

- Never observed before; expect 2143
SM events in 1 fb~L.

- Veto JAp and ¢’(285) in m,,,.

- BDT signal/bkg rejection.

- Yield from fit to M, distribution,
bkg mass shapes from data control
channels: B*—JApK* and B*—J/pr*.

- Normalize to B*—J/pK*.

LHCDb
Preliminary

Events / (20 MeV / ¢?)

4!

R

0 ' L
5000 5500 6000 6500 7000
Mz, (MeV/c?)

BR(B*—=mrutu) = (2.440.641o1+0.24yo7) < 1078 [preliminary]
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% BR(B.—u*uu'ir) and BR(B ,—u*uwu i)

- Strongly suppressed in SM; contributions

from: B—>JAp(uw)o(uy) =23(9)x107% G VAT
B—pru y* () ~10710-1071 3 70 |
[Phys. Rev. D 70(2004)114028] = 6o0f \
Q) w
- possible enhancement in BSM, with new - 0R\& A
particles decaying in u*u. o NS s N
[S.Demidov, D.Gorbunov arXiv:1112.5230] @ PR\ = Q:\
200\E s N
- cut based analysis to maximize S/B, tuned 100 _\ S \
_ i N T
on B—=J/p(uw)e(urw) decays. 4500 5000 w0
N e C
% 32_ B § “LHCh - Side bands for optimizations PR
g, | Frefiminany and background evaluation.
s § z
S § E - Check on resonant bkg: SM compatible.
g \ § 1 - Unblind non resonant region M,,, for 1 fb!:
E o ot s : . .
o5t § E 1 B, and 0 B, events in signal window.
4;00' 5000 'szlooy\ﬁ’o?;/l 5600 I(I\/IISSIOVOI/?; Normalize to B—J/ IJ‘)(M+M')K*O(K+TC')

g TThgTh

BR(B,—uruwuru)<1.3x1078% and BR(B;—~uruuru)<5.4x10~? [preliminary]
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% BR(B.—uu) and BR(B,—uu)

. PRL 108,231801(2012)
- Loose uu preselection |

> L L L L L B B I I R
- Classify each event using BDT and 2 T LHCb E
invariant m mass o F—® :
.(M.M) : 107 e g
- BDT optimized on MC but calibrated - E
with data: signal from B—hh and 105 .
background from sidebands. - .
- e ]
- Mass parameters from B—hh and 10°c m Signal L
dimuon resonances. " © Background ; _<F_
d SN RS N RS R R R R W )
10 0 01 02 03 04 05 06 07 08 09 1
BDT
o s I
2 [ LHCb T
aol— .~ — S
20— — \\\~\~
- - 40.00 - . - 60.00 - . - 80.00 - . -10‘;00- . N \\\\A 92000 9500 10000 10500 11000

m(uu) [MeVv/c?] miup) (MeV/c?)
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% BR(B.—uu) and BR(B,—uu)

PRL 108,231801(2012)

1 fb-! data distribution on the BDTxmass plane.

Fit in 89 bins on
the plane

[maximize S/B
separation] for each
search window, B,
and B, separately.

BDT

The whole BDT range 1s used to measure the two limits.
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BR(B — and BR(B ,—

PRL 108,231801(2012)

1 fb! data distribution: zoom the Bs f: 1';'—0—””“‘”'”“' ‘‘‘‘‘‘‘‘‘‘‘ I|_|_|Cb lllllll .
. g S i
search window. E o .y gy momE
z o E
0% —— E
10'3;— m Signal _O_—Q—_C:)__q)_ E

i O Background

No background in the high BDT
region (>0.8) where LHCD 1s
most sensitive to signal. ' ' ~  BDT
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o
o
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% BR(B.—uu) and BR(B ,—uu)

PRL 108,231801(2012)

Chee | B

BDT>05 | .,
 LHCb B®s—uu

MeV/c?

»
MeV/c?

.‘Per 24
J)er 24
L
. 4

Events
Events

N
N

5350 5400
m,,(MeV/c?) m,.(MeV/c?)

Pictorial synthesis of the events in the all mass bins with BDT>0.5:
expected SM signal, comb. bkg, B—hh bkg, cross-feed between channels.

Number of events translate into BR, normalizing to B;.—=JAp¢, B,—JApK*, B,—~ K.
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% BR(B.—uu) and BR(B,—uu)

PRL 108,231801(2012)

B,— pL (Bkg+SM) B,—~uu (Bkg only)
¢n1\ | | S B B B B B B B
o\ i o L :
03 :_ LHCb _: 08 LHCb _:
056~ . .
oaf. - -
N ~eo - -
0 il il L ——— \T-'I'H- i oL L L N R L ]
1 2 3 4 5 6 8 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8
B(B; eu u)[w"’] B(B,— u* W) [107]
Intervals at 95% CL for BR(B,— u* w)
0
at 95%CL DO (PLB 693 2010 539)
é . + 2x1079
Bi—uw  Exp.bkg+SM - 7.2x10 CDF (H. Miyake, La Thuile 2012)
Exp. bkg 3.4%107 ATLAS (arXiv:1204.0735)
. Observed 4.5x10” CMS (arXiv:1203.3976)
4 -9 N :
By—uu Exp. bkg L.1x10 —-LHCb (arXiv:1203.4493)
L Observed 1.0x10° | ASMo

F -

0 1 2 3 5 46
BR(B,— u* 1) (10°)
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% Bigg combination and Qersgectives

arXiv:1204.0735, JHEP 1204(2012) 033, PRL 108,231801(2012), LHCb-CONF-2012-017
New ATLAS, CMS, and LHCDb results have been combined [preliminary].

ATLAS+CMS+LHCD

—

B,—uu (bkg only):

L

o6

—

cA
R
4

—

e

A
s 7

1 2 ] | 4 7 1 2 b ) 4 5
BB =t ) [107] BB =t ) [107]
BR(B,—~uu)<4.2x10~ at 95% CL & CMSILHCD _
B,—uu (bkg only) :

excess over bkg at 20; compatible with SM at 10.

BBR(B,;—uu) <0.81x10~ at 95%)CL D

T ] ?
88" - u* ) (10"
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% B:ﬁﬁ combination and Qersgectives

LHCb-CONF-2012-017
SM prediction (3.2+0.2)x10° [Buras, Acta Phys. Pol. vol 41 (2010)]

AN S s 4 Y Ty AN A G A S A Gu e e 4

ATLAS+CMS+LHCD

L

——

o6

B,—uu (bkg only):

cA -
4
4

—

A
e 7

_
~
.

) g 7 1 2 b 4 H

BB =t ) [107] BB ) [107]
- No significant BR(B,—uu) enhancement. e CMS+LHCD |
- B,—~uu: eating in SM prediction Bg—uu (bkg only) |

- Precision measurement of B,—uu.
- Observation of B;—~uu SM

- Measure the ratio B,—uuw/B;—uu: test MFV models D‘i

T
887~ u=u) 1079
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% BRg—ﬂggg

Neutrino oscillations implies LFV at some level. LHCb-CONF-2012-015
SM+ v, —v, oscillations predict BR(t—pup)~O(10-).
In many BSM theories, LFV amplified in T wrt u; can predict BR(t—=uuu)
experimentally achievable10-8-10-10, , ,

[e.g. W.Marciano et al Ann.Rev.Nucl.Part.Sci1 58 (2008)315]

Best limit BR(t—puu)<2.1x10-% at 90% CL [Belle, PLB687(2010)139].

Large inclusive o, (from B, D,~ and D mesons).
PID and bkg rejection: 3w easier than u™y or 3e.

—~ 0.035

T T T T T T T T T T

u

L B
0.0k LHCD simulation

Analysis strategy similar to B ,uu.
Signal/bkg discrimination via 3 classifiers:

S

2 -
S 0.025)
>

L

0.02}-

- geometrical BDT (combinatorial bkg)

ootsf  F
MC bkg it

- PID BDT (u hypothesis) ob ;
- 3 muons invariant mass, my,. g ’mﬁ[\ﬂﬂ‘r\l\ ",
0.005 C HE
01 - h | | N | N | | N

Developed using sig and bkg MC. -1 -0.5 0

rnal

. ‘ 1
Geometrical BDT Mpoay
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% BRgr—ﬂggg

L s B LHCb-CONF-2012-015
LHCb Preliminary

-
N

-
(=)

(4 highest BDT bins) Final signal/bkg classifier calibrated

on D, —¢(up)r~ data: 5x5 bins with
PID and geometrical information.

llllllllllll

Events / ( 8.75 MeV/c?)

In each bin, fit m(u-w~u*) distribution.

. 1800 ‘ 1900 B : : T
m(uupt) (MeVie’) © |

LHCb preliminary_;

Blind region: m +30 MeV 08}
Normalize to D,—¢(uw)x~, in 1 fb! data

BR(T—=puw) [preliminary] -
Expected <9.7 X107 at 95% CL 0.2
Observed<7.8 x1078 at 95% CL

0—1

5 | | 10
Proof of principle: can be made at hadron colliders  BR(r — p* p p)[x 10°]
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LHCb-CONF-2012-008

- The decay is described by three angles
(0, O, ¢) and the uu invariant mass q>.

- - Can define angular observables,
where the hadronic uncertainties are
under control and sensitive to NP.

- Full angular PDF:

d‘T

x [I7 sin® O + I cos® O + (I3 sin® O + I cos” ) cos 20 +

d cos 0y d cos Ok dé dg?
I sin’ O sin’ B cos 2¢ + I sin 20 sin 20, cos ¢ +

I5 sin 20k sin 6y cos ¢ + (I sin? g + I cos? k) cos by + I7sin 20k sin Oy sin ¢ +

I sin 20 sin 26, sin ¢ + Iy sin® O sin” 6;sin 26 | ,

None of the experiments has enough statistics to attempt a full angular fit: projection
of angles (BaBar, Belle, CDF) or 3D fit, folding ¢—¢+m, if $<0 (LHCD).
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ar ( p
l. d! : = J ’ 05283-~é(1 —@l —cos” Bx) +
I'decosf;d cos 8y dodg? 16z 4

0s” O (2008 B — 1) +

1 . :
(1 —@(l —cos” Bx)(2co8” B — 1) +

| ) ) I
@1 — cos” B )(1 — cos” 6;) cos 26 + * 0 1}

4 ‘ -0 1E .
3 1 — cos” O ) costly + “IFBMSSMy; :
- - . -0} FBMSSM ]

l — cos” Ok )(1 — cos® B, sin 20 ] L ! . '
1 2 3 4 5 6

The 3D fit in g* bins, allows to measure: ors ¢GeVH
- F,, K” longitudinal polarization; |\ GMSsM

- S¢=4/3 A, the forward-backward asymmetry; O'IOE <

- S;=(1-F|)A+?, the transverse asymmetry; s, ‘“’55’ oM |
- A, the T-odd asymmetry. 00—

-0.05}
Better sensitivity and easier (natural) '

. Altmannshofer et al 0108 s J
correlations treatment. [ 1 2 3 4 5 6

JHEP 0901:019,2009] # (GeV)




% B—-K ‘g"g: angular analysis

LHCb Preliminary LHCb-CONF-2012-008

C\TJ '. _'_=-_-' . :-_ -—=--F- . -
3 4000 ow: Teli . = - Use a BDT to select
S  BEEE= : B—K u*u events.
2 3000 femmame =
R ey - - Remove J/Ap and Y(2S)
: =7 g dimuon resonances.
k - @ e
= ] = -
NN K PSR 2 LHCb :
5000 5200 5400 5600 5800 ® Preliminary ]
My, (MeV /¢%) e Data B
O Corrected MC -
Detector acceptance effects: Uncorrected MC ]
- tuning of MC using data driven techniques. ]
- check MC quality with B;,—K"J/p data h
control sample. i
[ ® ® N N L N X ! il - I N N M n
- each event is weighted using corrected 5 o 0 |
MC efficiency £(0,, 0., ¢, ¢?). BDT response
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- angular analysis

—~ 250 T T

“'2 4

> ]

= 200 LHCb -

= Preliminary 1

— 150 -

P [whole g2 range]

c -

$ 100 -

N i
50 -
0 T, .""\'r—ﬁ_L a A -

5200 5400 5600 52800
My (MeV /%)

© 60 -

> L

2 | LHCD

o Preliminary

~ i 4m; < ¢? < 2.0 GeV?/c*

c L

]

> =

L 20 —

5600 5800

My (MEV / €%)

LHCb-CONF-2012-008

- In total, observe 900+34 events in 1 fb!
data.

- Fitting m(Ksmuw) in g bins measure
differential BR (normalize to B—=K% JA}).

- Compare with SM predictions.

[arX1v:1105.0376]
SM mm Theory mmmBinned theory

—e-LHCb
— 1.5p————T— —————
> LHCb !
0] Preliminary |
ﬁ'o A
X 1 -
o i
c‘“—' -
_8~ L -
2 osf —4— -
m - -
© - -
O- 'R T TR TN NN TR TR TR TR NN TN TR T N NN TR T I

0 5 10 15 l 20
g2 [GeV?/c?]
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Nl o swg  LHCb-CONF-2012-00;

L ——r— g 1
< I ] < [
0.5 * - 0.5F -
[ —— i [ i
of : o ——
0.5 LHCb - 0.5 LHCb -
- Preliminary - Preliminary
| MR B BRI R | IR S BRI R
0 5 10 15 20 0 5 10 15 20
q? [GeV?/cY q? [GeV?/c?]
SM I Theory M Binned theory SM I Theory mmmBinned theory
-o-HCb —e-HCb
- f—--—T———r—rT—rr ® A—————T————7r—————7——
“oor LHCb i @ f LHCb
0.8k Preliminary ; 5: Preliminary
0'6:_ —: X bt ]
o e
Sl - z S alie =%
: 0.5 .
0.2 ~ - -
ol & v 0y, | IR B R R
0 5 10 15 20 0 5 10 15 20
q? [GeV?/c?] g2 [GeV?/c?]
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- angular analysis
LHCb-CONF-2012-008

SM I Theory W Binned theory SM I Theory mBinned theory
15 -~ HCb —=+—CDF -#-BELLE -—+BaBar 1 —o-|HCb —+CDF -8-BELLE -+BaBar
cr! . T T T T T T T T T T T T T T T T T T o T T T T T T T T T T T T T T T T T T T
> LHCb 1 < ]
O] Preliminary )
ﬂ'o i —
X 1 - % ]
'T - =
o i 4
~ . i
g - i i
o 05 7] ]
& i LHCb -]
- - Preliminary
0- l I L L L L I L L L L i L l L L L L l L L L L ]
0 5 10 15 20 10 15 20
g2 [GeV?/c?] g2 [GeV?/c?]
SM I Theory W Binned theory SM I Theory I Binned theory
. 2 LHCb —-CDF = BEILE - BaBar o e HCE e F & e e
' [ LHCb ] ° [ LHCb 1< [ — LHCb
Preliminary [ X Preliminary ] [ I Preliminary
. 05  +—p— _ - 0.5 -
] [ — ] [ ]
E i ._F — ] . i - ]
- =3 = ] -t 3 . -
J 05 . 5L E
5 20 L T T 0 152
G2 [GeV?/c4 q? [GeV?/c4) g% [GeV?/c4
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SM B Theory e Counting Experiment --Unbinned
- ——— . —

LHCb-CONF-2012-008

—
LHCb
Preliminary

LHCb

< | LHob : oo
osf Preliminary ] w% 15_‘FOI’WEII’d
/ ~ F
I . A Z 4 |- o
0.5} - i
_1-
o? (GeV?/ch
- In SM A changes sign at a well defined ¢? ‘“§ sk Backward
point, predicted with no hadronic uncertainties §
-~ 10
e.g.: 42 (K*)=4.36%033_, ,, GeV?. P
[Eur. Phys. J. C 41 (2005) 173-188] g ;
5_ —~—
- Extract q,*> from a 2D fit to g? distribution and : +
the invariant mass M(Kmuu) of forward and ot
. +1.1 2
backward events separately: 4.9*"-1_, ; GeV [preliminary]
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% B—Ku*uw: isospin asymmetry

. . LHCb-PAPER-2012-011, arXiv:1205.3422
Measure differential BR of four decay modes:

BO_>KSM+M_ B0—>(K*O—>K+J'C_)|.L+M_ B+_>K+M+M_ B+—>(K*+—>Ksﬂ+)u+u_
Predictions for BRs suffer from large hadronic uncertainties; in the asymmetries these
contributions cancel at leading order. Define A, comparing with relevant charged mode:
B(B® — K"Outp™) — 0 B(B* — K+ putpu~)

Ar =
' B(BY —» KMOptpm) + 2 B(BE - KOEptp-)

Veto dimuon chamonium resonances; “Kq signal” channel split into L and D categories.

&: RET Tt &: T T
s | @ LHCb =S () LHCb ]
9 10 0 0, +. - ;1\ C 0 0, +,,-
= B> Ku'p (L) = 20F B"— Ku'u (D)
S 8 . =
< i L:Kgdecay =1 D: Kg decay
E ~-., in the VELO g outsTFe VELﬁ)
g 4n 113 7 g Wl
= - = A
5 2+H P } Hh H H | g - ~~M ll H
o; + 0 A R N T o s e ok AR } + H
5200 5300 5400 5500 5600 5700 5005300 3400 5500 5600 5700
Mo, [MeV/c?] Mo, [MeV/c?]
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% B—Ku*uw: isospin asymmetry

LHCb-PAPER-2012-011, arXiv:1205.3422

Normalize to BO—=K®(JAp—u*u") to get BR (stat+syst errors):
BR(B'—=Kquru’) = (0.317097 ; )x107°, first observation (5.70).
BR(B*— K" u ) = (1.16+0.19)x 107,

Extract differential BR for B*=K u*u™ and B*—=K*uru~:
[C.Bobet et al., JHEP 07(201)067]

Theory -Blnned theory +Data 20 Theory -aned theory +Data

& 3 & — —
5 B Koutu LHCb ] 5 18 BT > K™ utw LHCb -
9 4 3 O 16 E
< E < .
S ] S 14 -
o 3 E o 12 E
S - . O =
= 2f _+_ = = lg :
= ; 3 ¢ E
3 ] 2 4 =
0F = 3
= 2 —

! T s 20 s % 5 20

¢* [GeVZ/c] q [GeVZ/c]
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% B—Ku*uw: isospin asymmetry

LHCb-PAPER-2012-011, arXiv:1205.3422

SM predicts A;~0; sizable (10%) deviation from 0 only in the low g*(<1) spectrum.
[ T.Feldmann and J.Matias, JHEP 01(2002)074]

Theory -e-Data
B—=Kuuw LHCb ‘

Oll ISI”IIOIHIISHHZOIIH25 ISIIIIIOIIIIISIIIIZO—
q* [GeV?/c] ¢* [GeVZ/c]

Integrated across g°:
- A(B*—=K™u*u"): consistent with zero, as predicted by SM.
- A(B"—=Ku*u"): 4.40 deviations from zero;

no explanations in or beyond SM.
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% MaZomna neutrino lrom B decazs

Phys. Rev. Lett. 108 (2012) 101601, Phys. Rev. D 85, 112004 (2012)

Searches for Majorana neutrinos in B*—=h"u*u* or B-—=u"u +hadrons:
- D®*u-u final states: mediated by vy, of any mass;

- final states with ©t*, D+ or D%zt*: mediated by on-shell vy,.

Each channel allows to explore different v,; mass ranges.

o
=)

Efficiency (%)
(=]
(2]

o
>

Normalization: channels with
same number of muons in the

o
)

o final state and equal track

U R TR N TR TN TR TN N T TN TN THNN NN TN TN NN TEN NN TN TN TN T A . e e
1000 2000 3000 4000 5000 multiplicity
Majorana neutrino mass (MeV)
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% MaZomna neutrino lrom B decazs

Phys Rev. Lett. 108 (2012) 101601, Phys. Rev. D 85, 112004 (2012)

: 2.0 T T T T T
~ 50 - —~ LHCb
» C ©
5 5 b © B- %Donm W
- aof 3 T 15 - 1
E.f E | :
— 30- E : - -
o F 3 5 1.0 .
S E 2 ]
S 20: 3 =) ]
- 3 0.5 -
10[ 3 -
F -_....1....|....|= P BPEPEPEPE BPEPEPEPE EPEPEFEPE EPEPEPEPE PR B
0 1 000 2000 3000 4000 5000 2000 3000 4000 5000 500 1000 1500 2000 2500 3000
Majorana neutrino mass (MeV) Majorana neutrino mass (MeV) Majorana neutrino mass (MeV)

1 q———T1

No events found in 0.41 fb-!. LHCb

BR limits at 95% CL: most restrictive to date. 10° from BR(B~—m u-u")

The limit on B~—x*u~u™ can be used to 10
establish the limits for the coupling |VM4| .
complementary to Ovpp searches which 10

-6 e a1 . - 1 5 5 3+ o 1 . - 5+ 2 1 . - 3+ 2 1.3
probe (V_,,m,) plane. 10°0""""1000 2000 3000 _ 4000 _ 5000
Majorana neutrino mass (MeV)
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Conclusions and perspectives

LHCDb beautifully demonstrated the power of LHC in the flavour physics.

B~ strong constraints on BR rule out a large part of NP parameters; eating

into SM predictions.

B—K*u*u angular analysis: results constrain NP scenarios, still room for NP;
not all the independent terms of the angular distribution have been measured yet;

still limited statistical accuracy with respect to the accurate SM predictions.

B—Ku*u isospin analysis:
- B—=K*u*u” mode: agrees with SM prediction;

- B—=Ku*u™ mode significantly deviates from zero, difficult to interpret.

No evidence for B—=huu (Majorana neutrino) or t—=uuu (LFV).

7 S o LG : —
~ SM still describes observations well: be prepared to observe tiny NP effects.
e LHCb: ideally suited for this! e

o sag
v’yh <
0, 3 "SI N




% BR(B—uu): entering the precision realm

experiments LHCb 1.0 fb™! CMS 4.9 fb!
upper limit (95% CL) expected observed expected observed
BR(Bs » u'y’) 7.2x10° 4.5x10°° 8.4x10° 7.7x10°°
With x5 luminosity , CMS has comparable (15% lower) sensitivity to LHCb
theory (SM)

BR(Bs—u'u) = (3.2 # 0_2)x10'9 used so far Buras, Acta Phys. Pol. vol. 41 (2010)

careful comparison btw experiment and theory!

1-— }’52 De Bruyin et al., arXiv:1204.1735
BF(BS — f)theo = |:1 +A£|‘Ys:| BF(BS — f)exp
0.911 £ 0.014 => BRiheo < 4.5%0.91=4.1x10-°
for Bs = y'y-

at 95%CL

P. Koppenburg, Analysis Week 24/4
using ys from LHCb-CONF-2012-002
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% BR(B—uu): entering the precision realm

1) BB p*u")=436-107" f’: ’;(E)))

used sO fﬂr BR(BS—’IJ"]]') - (32 + O,2)x10'9 (63%) Buras, Acta Phys. Pol. vol. 41 (2010)

AM q Buras, Physics Letters B 566 (2003)

which makes use of Bs=1.33 + 0,06 (4.5%)  Gomiz et . (HPQCD), arXiv:0902 1815

G2a? , . 4m?
o f3m3, VeV Pre,q [1 - = (2.4)

2 B s
64m my,
2
my
mpg,

( 4m?‘) \C CL 1%+
x p—
m?;,. s v

main uncertainty from fBs, but impressive lattice results -> all authors agree this is best option for
the future

(CQ:> - C(’J-,) + 2(01(1 - C;n)

BR(Bs—p'p)=(3.1% 0,2)x10‘9 Buras, arXiv:1204.5064 use fa:= (227.7 = 6.2) MeV
= (3.64 017 5 31)x10°° CKM fitter, arXiv: 11064041  use fa.= (231 = 15) MeV
= (3.53 + 0.38)x10° Mahmoudi, arXiv: 1205.1845  use fa. = (234 + 10) MeV
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% BR(B—uu): entering the precision realm

plot from C. Davies review

arXiv:1203.3862

a)

fp: i fp, |
1 .
- e
.
.
. e
i u,d,ssea
1 u,dsea
o o

150 175 200 225 250 275 300
fy, / MeV

make your choicel

arXiv:1205.1845 (Mahmoudi et al.)

HPQCD-NRQCD + FNAL/MILC + ETMC
PDG av BR(B->tv) Qc Q o

| PDGavVub fos = (234 + 10) MeV
NRQCD
12024913 => BR =(3.53 + 0.38)x10"
PGS

FNAL/MILC 1112.3051
arXiv:1203.3862 (Davies)

HPQCD-NRQCD + HPQCD-HISQ +
FNAL/MILC
fas = (227 + 4) MeV
=> BR = (3.32 = 0.25)*10‘9

all other inputs from Mahmoudi

ETMC 1107.1441

ALPHA 1112.6175

new results will come, and a more clear strategy for getting

an average, too: FLAG-2, 15' review end of 2012

(FPCP 2012, El-Khadra)
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