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g Motivation

The CKM paradigm has been (until now) quite successful in describing all FCNC

rocesses (KY mixing, BY mixing, CP violation in BY. ...).
P & & )

A(decay) = Zi C.O, (V 'cxm )(77'acp )
NP can be classified in the following categories:
-) MFV : In general new operators but CKM matrix describes the flavor structure
- ) Beyond MFV : In general new sources of CP are present
The Effective Hamiltonian for the BR(B, u M) can be written as:
H = _2\/§GF |th*th I (Csos +Cp0p + ClOOlO)

The factors C, and Cg are negligible in the SM.

This decay is very rare since it is not only FCNC but also helicity suppressed!

-,




4 ™
SM and NP contribution

SM diagram for the B’ 2 u*u~ decay.

- SM predictions :

BR(B? 2 utu)=(3.3510.32)-10°°
BR(BL 2 utp)=(1.0310.09)-101°
A. Buras arXiv:0910.1032v1
EPS-HEP2009 2009:024,2009

'J,+

S

They are FCNC and also helicity suppressed.

New scalar operators would allow to lift the helicity suppression enhancing the BR(B d09 )
i MSSM ”

In all MSSM the BR grows with tan®(f}) ,

therefore very sensitive to models with high tan(f) :

. tan®p
BR(B? — u* oC
N (B > u u) M)

HYA®

wl

~ tan®p

Present limits:
BR(B,° DUtu)<4.310° BR(B} uUtu) <7.9-10° @95%CL
(CDF Public Note 9892)

a BR(B,° utu) <5.1-10°% @95%CL (DO Coll. arXiv:1006.3469v1)

.




LHC experiments

* General purpose experiment
* Central detactors [N |<2.5
* Hight Pt muon triggers

. B—physics dedicated experiment
* Forward detector 1.9<n<4.9
* Low Pt muon triggers

) 2/ 3 ad
’ I‘Q"O) 0 Q&B\’ '

bb pairs are produced correlated and predominan tly
forward and backward
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Sources of background

® b-bbar 2Up combinatoric background due to
muons coming from b-hadrons (BR(b=>puX)=10% )

e B—>hh with double misidentification:
(e.g. BR(B;2Km) ,BR(B,2T ), BR(B,2KK))

* B2J/¢y (up)h with h “misidentified” as a muon:
(e.g. BR(B 2]/Ypv) =5-10° , BR(B, 2]/ PK*) =1073)

-

e For all the three experiments the main sources of backgrounds are:

Negligible for LHCb
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p." >4GeV || <2.4
Bs - mesons :

P, >5GeV , & ining > 3-1degrees

Flight distance significan ce i>17.O
O3p

Global Event Cuts :
P>
P+ p,'(AR<D)

ATLAS Coll. CERN-OPEN-2008-020

{

Iso = > (0.850

selection

Muons :

p,” >6GeV,
Bs - mesons :

77‘ <25

Py > >5GeV O ointing > 1.9 degrees

Transverse flight distance L,, >0.5mm
Global Event Cuts :

B,
PJ_

Iso = . >
P> +> . p.(AR<D)

0.9

CMS Coll. CMS PAS BPH-07-001
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- LHCb analysis strategy

® Low Pt di-muon trigger allows for a loose pre-selection, as common as possible with
the control channels:

B*2J/Y K*,B2J/Y K*,B_,2h*h" ,B. 2]/ ¢
* “Binned likelihood fit” (MFA) in a 3D space:
® Geometrical likelihood

® [nvariant mass likelihood

® Muon identification likelihood

Prob. Density

® The 3D space is divided into bins:
s, =exp. signal events in bin,
b. =exp. bkg events in bin.

d, = measured events in bin,

F:R(di’<di >=Db;, +s;)
AQ® =—-2In| =

[TP (. <d, >=b,)




4 . . ™
LHCDb selection variables

Selection Variables:
DOCA, Bs-lifetime, Bs 1P, muon IF, Isolation

The definition of isolation used in ATLAS /CMS is not suitable for LHCb (forward exp).
In LHCbD iso = number oftracks that make a good vertex with the one ofthe muons .

wo  SIGNAL

oo : : Geometrical likelihood
sancob Muon isolation

“MHE_ A CKGROUND (bb_}”u }{) ; ........... und
00D N o
Ml:rﬂ_— H N LHCb MC E
2uc0f ‘ . g =
oy J : j' 10’ ”'12';1.1 S -
10:' o1 oz o '0.4:1::;;; os 0e b.;.‘"arrarrgDarrg.i;arrr.rrarr§551

GL

*The input variables are transformed to Gaussian (cumulative and inverse error function)
*De-correlate with a linear rotation

@ LHCb Coll. arXiv:0912.4179v2
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~ MonteCarlo expectations

Experiment Nsg Nbg Upper Limit 90%CL
ATLAS 5.6 events 14713 | Jevents (only bbDup)  -----------
(10 b 14TeV)
CMS (1fb! 7TeV) 1.4 4.0 (1.25 only bb>pp) 15.8-107
private calculation
LHCb ( 1fb! 7TeV) 6.3 32.4 7-10°
(in the most significant region) (in the most significant region)
Exclusion limit at 90% CL
at vs=7 TeV
TV || LHCb MC D'u mlm | The limit in the table are compute for
oY CDF (6.1 b 0(bbar)=292ub and using the
3 ) ) | I Y I N A K Do @1 | Modified Frequentist Approach (no syst).
32 @3.5+35TeV 0y Nucl.Instrum.Meth.A434:435-443,1999
X 204
E’ o CMS ofticial limit at o(bbar)=500ub
SM prediction BR(Bs 9””)< 16-10” @90% CL
00.0‘ 0:1 O.IZ 0!3 0!4 0:5 0.15 D!? O.IB D!Q 1o
eid(thO; ] Mass resolution one of the key variables.

(-




4 R
J/Ww resolution with first data
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Efficiency studies in LHCb

Trigger efficiency using ]/

. — T T ] . . . .

o 1 . Tngger and muon 1dent1ﬁcat10n:
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[*] : . .

£ 09 - : 1) High efficiency
o + +data E 2) Good agreement between data and MC
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Not/Vet appropriate control channel to test isolation criteria.

The control sample which we will use in the experiment to calibrate
the Geometrical Likelihood is the B =2hh.
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Di-muon background after selection ( data)
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background events in 2011 data
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Normalization

th

At LHC we will measure relative branching ratios,

e B,Puu branching ratio can be measured according to the formula

REC SELIREC TRIG|SEL N
fcal iVB

€ c c INBO 4+, —
BR _ BR'C"LI < cal (_;.a.l | cal __ % s THTH

__.RECj EE:iEL IREC E'_F‘RI G|SEL fBg iwcal

sig sig sig

All the experiments plan to normalize with

B* 2] /PK* or B,2J/PK* , in this case the dominant uncertainty would be
fd/fs (~15% uncertainty).

Moreover the fragmentation functions are not just numbers but they

could depend on Pt, pseudo-rapidity, environment!

Another approach is to normalize to B,2] /) @ , directly measured at the Y(5S).

In this case the fragmentation function do not enter in the normalization.

Present Measurement BR(B,2J/{ ) = (1.18 0.25 7022 (syst)) 107 (23.6fb"!)
(20% stat error + 20% systematic)  arXiv:0905.2959v1

Expected ~10% statistical uncertainty with the full statistics of ~120fb™".

/




e
Measuring fd/fs

R.Fleischer, N.Serra, N.Tuning (PhysRevD.82.034038)

We can use the same formula to measure fd / fs 1f we knew from theory the ratio of

two brancbing ratios:

N, f. &(B, — something ) BR(B, — something )
N, f, €(B; = something else) BR(B, — something else)

Requiring :

1) Robust against NP contribution

2) The ratio can be calculated theoretically (factorization and SU(3) . )
3) SU(3) breaking effects can be computed with non perturbative QCD

4) Assumptions are under control or can be probed experimentally
5) The ratio is easy to measure

The best decays are B, =>DK* and B, 9Ds'1l' +

o




Measuring fd/fs at LHCb

This two channel are very similar :

B, ? Dk2(2m) K*K* and B, 2D "2 K'K mm*

the ratio of the efficiency deviates from 1 to few %o level according with full MC.
Expected precision on fd/fs is (5-7%)

Real data B, 2 D'm* (data) Real data B, 2 D,/ m* (data)

— ———— ———— _ . . ; ’ r
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- . . .

— 100 Preliminary N. 262 19 1 @ 50— Preliminary Nggnar = 664 +11  —]
~— » \{— =7 TeV Dat m, = 5272.1£ 1.8 MeV _| — » mD = 5356.9+ 4.8 MeV -
7 - Vs =1 fevlata Ooauss = 219 +14MeV] ¢ - Vs =7 TeV Data o = T a ]
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> [

w o
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4800 5000 5200 5400 5600 - L .
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mass (MeV/c?)

NP discovery potential (at 56) with 1fb (end 2011) is ~17-10°°
ATLAS and CMS can use LHCbD value once the dependence of 1) is also measured.
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Normalization

e ATLAS/CMS/LHCb:

REC SELIREC _TRIGISEL N
fcal iVB

€ € c ‘NpO_ . —
BR = BR,, x L ‘cal cal « S~
: cal QLT v TISEL T
_TB‘”EC’E.E)‘EHREC ___”_II"RIC |SEL fBO i\'cal
sig sig sig s

® Plan to normlize to B*2J/WK* (assuming fd/fs = fu/fs) or B, J/WYK*
(or to B, J/W@, in this case fd/fs doesn’t enter)

e Same trigger and same muon ID

e Selection can be made similar

Use B, 2]J/WYK* or other similar ratios allows for extracting the efficiency of the

extra track(s)




B*2J]/WK" candidates

Invariant massVS lifetime
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Some of the first Bees at LHCb

BT 2] /WYK™" candidates
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same topology

® (Calibrate the invariant mass resolution

Geometrical Likelihood distribution (M C )
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* LHCb is also studying B d9 h*h™ as control channel
® This would allow to calibrate the Geometrical Likelihood since they have the

B,=h*h  as a control channel
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Conclusions

The BR(B,° = ') is a very sensitive probe to NP, in particular to theories with
extending Higgs sector, such as the MSSM

LHCb will profit of the low Pt muon trigger and the good invariant mass

resolution (better sensitivity for a given luminosity)
All the experiments plan to normalize to either B, J/WK* or B* 2] /WK™,
LHCD is also studying the possibility to normalize to B, J /Y@

B, BR are well known the need the measurement of fd/fs , LHCb plans to
measure this parameter with the ratio B=DK* and B S =D T +

Expected limit on BR(B,* = p*p) < 7-10° with LHCDb with 1fb! (corresponding
to what we will get by the end of next year)

Possibility to discover NP for BR(B .’ 2> utu) > 17-10° with 1fb !,
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Motivation

The SM is considered an incomplete description of fundamental interactions:
*Hierarchy, fine-tuning problems
'Unsatisfactory description

'Cosmological related observation

However the CKM paradigm has been (until now) quite successful in describing all

FCNC processes (K° mixing, BY mixing, CP violation in BY,...).

A(decay) = Zi C,O, (V 'cxm )(77'acp )

NP can be classified in the following categories:

CMFV MFV

New CPV Beyond CMFV Beyond MFV
A.]. Buras (arxiv:0910.1032vI)

New Operators

Br‘(Bq0 —> U)o l<Bq lH|,u,u>

‘2
H = —2\/§GF |th*vtq l (CSOS + CPOP + ClOOlO)

(-

Thefactors Cp, and Cg are negligible in the SM.




4 o ™
Normalization

At LHCb we will measure a relative branching ratio.

SELIREC TRIG|SEL AT
BR = BR.,; x =22 =8 X X =
REC SEL[REC _TRIGISEL ~ f_, N,
sig sig sig s
*  Main normalization channels so far considered:

« B"—>J/yK*

« B'>JyK* Better known BR, involve f;/f

e B'-SK 7t

« B—Ilyd

R Direct measurement from Belle
) —_—> =
s sT Y(5S), larger error
« B—oKK"




Normalization

At LHCb we will measure a relative branching ratio.

BR = BR,,, ¥

REC SEL|REC TRIG|SEL AT
€cal Ecal Ecal N fcal < 4\ Bg‘ —pt
EREC S‘EL|REC E'I“RIG\SEL fBE iwcal

sig sig sig

Main normalization channels so far considered:

BT —J/yK*
B'—J/yK*
B'—K" "
B— Jy @
B—D,m*
B —K"K*

These channels are experimentally nice for the
normalization:
v Triggered by the same
(di)-muon trigger.
v’ There are methods for

accounting for the extra tracks.




Normalization

At LHCb we will measure a relative branching ratio.

REC SEL|REC TRIG|SEL AT
€ N fcal N BY —pu*+p—

€ €
BR _ BR-cal < cal cal cal

>< T
(REC SELIREC TRIGISEL ™ ¢/, N
sig  Csig sig
e  Main normalization channels so far considered:
« B"™—J/yK*
BRI These are less nice:
B'=J/y > No muons in the final state.

e BYSK- 7t

 B—Jyd v However they have the same topology as

« B—D/m* B—pp”.

- B—KK*




Normalization

At LHCb we will measure a relative branching ratio.

REC SEL|REC TRIG|SEL T
BR = BR % €cal €cal €cal N, fcal > A BY—putp—
' cal REC SELIREC _TRIG[SEL 7 £, N
Esig sig Esig s ca
e  Main normalization channels so far considered:
« B'=J/yK*
.« B'—>J/yK* This channel is not nice for normalizing the
BO—K- * B—pp”:
. T
7 > No muons in the final state.
« B—oJyd

> Very different topology
* B—Dgm” (the D-meson decays in a

« B—KK* separate vertex)




" Normalization with B, channels

* Bs-normalization channels (with 23.6 fb'! )
p—

* BR(B,— Jy ®)=(1.18 0.25 922 (syst)) 103
(stat err ~21%, syst~13%, fs~13%)

« BR(B—KK*')=(3.870,4 0.5(syst) 0.5(fs)) 10°

— (stat err ~26%, syst ~13%, fs~13%)

* BR(B,—D m")=(3.68"3>,,, 0.42(syst) 0.49(fs)) 103
(stat err ~9.5%, syst ~11%, fs~13%)

Full statistics ~ 120fb*

—

-

All these channels have about 13% error from syst and 13% error from fs in
addition to the statistical error.

A model-dependent determination of fs was used.
The error on fs could be reduced(?)

o




~ Measurement of f_ at Y(5S)

model-dependent

f_lﬂ

BR(T(5S8) = D, X.¢X)=2f.BR(B" - D, X.06X)
+(1 = fo) BR(T(48) = D.X.6X)
b—gd,s, v
G]D fo=(180+1.3+3.2)%

® BR(B—DX)=92 11% from CLEO: “nearly

Based on some model—dependent assumptions

4 )

However there are studies on how to measure
fs in a model-independent way atY(5S)
(see R.Sia and S.Stone Phys. Rev. D74 031501)

- )

@



http://arxiv.org/abs/hep-ex/0508047
http://arxiv.org/abs/hep-ex/0608015

7 Normalization with B® channels

*  B° normalization channels:
«  BR(B*—J/yK*) =(1.007 0.035) 103
total error 3.4%
«  BR(B"—JyK*) =(1.33 0.06) 1073
total error 4.5%
«  BR(B°—K-" %)= (1.94 0.06) 105
total error 3%

ﬁTevatron average from PDG : fs/(fd+fu)= 0.14220.019 (~13%)

*This is not just a number but it can depend on:

Momentum, environment, pseudo—rapidity
(see for instance arxiv:0808.1297v3)

.

@ If we want to use B’ for normalization we need to measure fd / fs.




e
Measurement of fd/fs at Tevatron

4 )
CDF measured fs/ (fd+fu) using the semi-exclusive decays

B> D®*™® lvX and B, - D, ** 1vX .
Assuming the following conditions:

- - /
/ SU(3) invariance:

[(B° — DT =T(B~ — ("5D") =T(B° — ("5,DF) = T(B — (",D)

And similar conditions for D**

They also assume that:
F(B — [T D) +T7 (J_f)’ — [Ty, DY) + F”(B — Ty D) = F(B — [T, X)
s
fu+ fa

No systematic error considered for the two assumptions

= 0.160 4 0.005 (stat) F0H (sys) 13027 (B)



http://arxiv.org/abs/0801.4375

How to measure fd/fs

N f, &(B, = something ) BR(B, — something )

S __ S

N, - f, £(B; — something else) BR(B, — something else)

You just need to invert this formula! ©




. Proposed new Method

N f, &(B, — something ) BR(B, — something )

S __

N, - f, €(By — something else) BR(B, — something else)

Gur aim is to find a ratio (Bs=>something)/(Bd=> something else)

of two exclusive channels such that:

1) Robust against NP contribution
2) The ratio can be calculated theoretically (factorization and SU(3); )

3) SU(3);, breaking effects can be computed with non perturbative QCD
4) Assumptions are under control and can be probed experimentally

Q The ratio is easy to measure (for LHCD)

1)=> Rules out penguin decays (tree diagram only);

5) = Rules out all decays with neutrinos;
2,3,4) = Implies that there must be 4 different quarks in the final state (no color

suppressed and exchange topology).

@




" Proposed Method

-~

1) = Rules out penguin decays (tree diagram only);

5) = Rules out all decays with neutrinos;

2,3,4) = Implies that there must be 4 different quarks in the final state (no color
suppressed and exchange topology).

\_




" Proposed Method

-~

1) = Rules out penguin decays (tree diagram only);
5) —=Rules out all decays with neutrinos;

and exchange topology).

\_

2,3,4) = Implies that there must be 4 different quarks in the final state (no color suppressed

~
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" Proposed Method

-~

1) = Rules out penguin decays (tree diagram only);

5) —=Rules out all decays with neutrinos;

2,3,4) > Implies that there must be 4 different quarks in the final state (no color
suppressed and exchange topology).

\_

~
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" Proposed Method

: N\

1) = Rules out penguin decays (tree diagram only);

5) —=Rules out all decays with neutrinos;
2,3,4) > Implies that there must be 4 different quarks in the final state (no color
suppressed and exchange topology).

. /




e

Proposed Method

-~

\_

@

1) = Rules out penguin decays (tree diagram only);

5) —=Rules out all decays with neutrinos;

2,3,4) > Implies that there must be 4 different quarks in the final state (no
color suppressed and exchange topology).

~

/

/
5

5,

/
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" Proposed Method

: N\

1) = Rules out penguin decays (tree diagram only);
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1) = Rules out penguin decays (tree diagram only);
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2,3,4) > Implies that there must be 4 different quarks in the final state (no
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Proposed Method

-~

5) —=Rules out all decays with neutrinos;

color suppressed and exchange topology).

1) = Rules out penguin decays (tree diagram only);

2,3,4) > Implies that there must be 4 different quarks in the final state (no

~

\_
p

~

These are the best theoretically understood K+,
non-semileptonic
B-decays ——
s,d
- J
e~ b C =
Bys = = Dy
d,s d,s




g Fragmentation extraction

We have:

NDS‘TT B fs €D, BR(BS — D:’ﬂ'_)
NDdK deDdKBR(Bg—}D+K_)

We can compute the ratio of the BR as:

BR(B? —» D¥r~) 7. 2

BR(B? = DYK-) g,

(ﬁf)Q FOm2) ]
>< -
T/ |y (m)

Combining the two we have:

Vud
Vus

al (Dsﬂ') 2

(Il(DdK)

= N
Ja — 12.88 x -P= [NG,NF tD. DdK]
fs TB, ep,k Np_»

The theoretical uncertainty (due to SU(3) breaking) are:

2
FS* (m2) ]
F\Y(m2)

aq (Dsﬂ') 2

al (DdK)

N, =

@
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Theory uncertainty (l):

Non factorizable part

5 d

/’ —N_

s
/
Bas = = D We can measure this factor,
see backup slides!

The factor “al” is the deviation from naive factorization.

a1 (D) |?
a1 (DqgK)

313-418,2000

‘a,l‘ ~ 1.05 Beneke et al. Nucl.Phys. B591:

Moreover we are just sensitive to the SU(3) breaking part

(at most of the order of 1% = negligible).

@@ ~ 1+ 2R(aYF (D) — T (DyK))




" Factorization (1)

*  Q: How large is the effect of non-factorization?

*  A: Suppressed by (Agcp/My) | M.Bencke ctal Nucl Phys. BSO1:313-418.0000.

However... we are just interested in the ratio! ©

Q: How large is the s<>d difference Ni ~ 1+ 20 F (Do) — a¥F (D4K))

(ie. “non-factorizable SU(3) breaking”)?
* A: Add at least another suppression by (ms/AQCD) Na e [0 97.1. 03}

Simple dimensional counting argument:
* We have corrections suppressed by (AQCD/ mb)
* They are also SU(3) breaking, which means a factor ( mS/AQCD)

° They are also non factorizable which means a factor I/N,

This means mS/mb *1/N. ~0.01!

@ y



http://arxiv.org/abs/hep-ph/0006124
http://arxiv.org/abs/hep-ph/0006124
http://arxiv.org/abs/hep-ph/0006124

~ Some test of Factorization

* These decays are the best known examples where factorization seems to work

* Factorization were tested in a similar cntext at B-factories

e

- 1K 2 2 (3 Factorization Prediction
| [ mx—mp =
- (1c) Region

0.8 |

0.6 |

04 |

0.2 |

0 | | | | |

0 2 4 6 8 10

Here factorization is tested with measuring the polarization of p in the decays Bs QDS (*) p

@



http://arxiv.org/abs/hep-ex/0604009
http://arxiv.org/abs/hep-ex/0604009
http://arxiv.org/abs/hep-ex/0604009
http://arxiv.org/abs/hep-ex/0604009
http://arxiv.org/abs/hep-ex/0604009

g Test of factorization at LHCb A

* Can even measure | a; | experimentally, comparing to B;,—Duv,

from BaBar to B, —>DK at LHCD.

0 +p—
?R(Bq — Dq P )TB‘I At LHCb we can normalize B;2 DK to B; 2D,
dl’ (Bg — D(_; (= L_’E) / dqg ‘ q2=m?2,| Therefore we can compare this value to to

_ 671'2“/(; ‘Qf%al (qu) ‘QXp B;~DWV, and hence extract |al |

a, = non factorizab le part
X, =1for vectors and deviates from 1less then 1% for pseudoscalar mesons
f, =P meson decay constant

@ y



http://arxiv.org/abs/hep-ph/0006124
http://arxiv.org/abs/hep-ph/0006124
http://arxiv.org/abs/hep-ph/0006124

g Factorization summary

® We have theoretical hints that factorization works for

these two decays ();

® We have some experimental hint (factorization was tested

in a similar context: Babar: Belle:)
® We can probe |a| experimentally
® The total uncertainty is NOT |a, | but the ratio

R=|a,(B,2D1)|/|a,(B;2DK)]| ,i.e. further SU(3)
breaking suppressed.

Lo




a I
Form factor ratio

The main theory uncertainty is the ratio of the form factors:

2

F{* (m2) ]
d

F{ (m2)

NFE

This can be calculated reliably with LQCD.
In order to match an experimental precision of ~5%,

20% accuracy on the SU(3) breaking part (corresponding to ~5% error on N, ) is sufficient.
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Bound on N
P -

\

s 2
FY* (m2) ]
FiP(m2,)

_BR(BY = putp™) = NpBR(BY = 7)o

f 8si Nsi
BR(BS - :u/u)o = (f_d} ﬁ BRcal

\ Np=1 cal " “cal /

N >1, supported by:
1) Naive expectation: radius of B, <radius B,
2) Chiral Iogarithms E.E.Jenkins et al., Phys.Lett. B 281, 331

3) QCD Sum_rules Calcula tions P. Blasi, G.Nardulli et al., Phys.Rev. D 49, 238

Now, assuming N, =1 is a conservative estimate!

If we measure NP evidence at n 0, using our bound N;=1,
then SU(3);. breaking effects can only enhance the deviation from SM:

BR(B] = p" ™) > BR(BY — ptu)o

=» Powerful tool to probe NP even without SU(3) breaking calculations




a Result

* Assuming an uncertainty on Ny of 5% we expect an uncertainty of 7% on fs/fd (for 1fb-

Lin 2011)!

Moreover we proposed a bound independent on

SU(3) breaking effects.

n
()

------------ 50 NP discovery (bound)
50 NP discovery (NFE [1.2,1.4])

CDF exclusion at 95% C.L.

x][),g

s
"

Hp)

- 3G NP discovery (bound)
56 NP discovery (NFE [1.2,1.4])

LHCD-PUB-2009-029 ( oo statistics)

oS o

I
R
[
Sa

[N

New method (oo statistics)

SM

03040605 112141618 2 R R S T
Luminosity [ 5] Luminosity [7b"] P. Blasi , G. Nardulli et al., Phys.Rev. D
Solid line assuming N, € [1.2,1.4], 49 238

dashed line using the bound for N, =1.3
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Bound for N

N, >1, supported by:
1) Naive expectation: radius of B_ > radius B,

2) Chiral logaritbms E.E.Jenkins et al., Phys.Lett. B 281, 331

The sign of the Chiral logarithmic correction to the SU( 3)-break1'ng

ratio of the decay constant ofD(s) and B(s) agrees with experiment
(for D ) and LQCD calculation.

Also the numerical values are found of similar size.

3) QCD sum-rule calculations
P. Blasi et al., Phys.Rev. D 49, 238
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Measurement of f, @ Belle Y(5S)

*  Consider inclusive decays: T ( 5 S ) — D g X

¢ Use | B(X(58) — D.X)/2= f, BB, — D.X) +
(1= f)-B(B — D.X)

BR(B—D X)=8.7 1.2% (Belle)

fs = (18.0 £ 1.3 £3.2)%  sre—DH=92 11% (CLEO)

* BR(B—DX)=92 11% from CLEO: “nearly _
100% probability”

I:l The nearly 100% probability that this process will produce D mesons is reduced if the cs
pair fragments into a kaon plus a D instead of a D by producing an additional uu or dd pair.

We don’t actually know the size of this fragmentation, though it’s clear that producing a

light quark-antiquark pair (dd or uu) is easier than ss. We estimate that the reduction in D,

yield due to this fragmentation is a (—15 £ 10)% effect.

Next we estimate the size of ... B—DD_ modes have branching fractions

that sum to about 5%. There are some additional decays ... We add these and estimate an

extra (7 £ 3)% of D  mesons in B, decays produced by diagram Fig. 4(b). Taking into account

all these contributions, we derive a model dependent estimate of (100 + 7 — 15)% =

92%.Therefore, we use B(B— D X) = (92 + 11)%.



http://arxiv.org/abs/hep-ex/0608015
http://arxiv.org/abs/hep-ex/0508047

Future Measurement of f. @ Belle ?

Model Independent Methods for Determining 5 (T(ESS) — Bg"jﬁgj)

Radia Sia and Sheldon Stone
Department of Physics, Syracuse University, Syracuse, New York 1324/-1130

Our first method for determining f requires the measurement of like—sign versus opposite-sign
dﬂeptons. ... We will assume here that the minimum lepton momentum requirement is large enough
so that contamination from the decay sequence B— DX, D —Y [V is negligible, or suitable

corrections can be applied [6].
This technique relies on the fact that By mixing oscillations are very rapid compared to B,.

... we estimate that an error of 74% on f; can be achieved with 30 b~ ! of data.

D



http://arxiv.org/abs/hep-ph/0604201

e

MonteCarlo expectations

ATLAS (10fb!) E & emeints 14713 events Mu1t1va1.'1f1t.e method to improve
(only bb=> up) the sensitivity under study.

1
S (i) 2.3 et 653})?;1“5 CMS Limit with Ifb! (end 2011):
(2.5 ML) 0 - 8
BR(B 2 u'w)<1.6:10-
Exclusion limit at 90% CL
at Vs=7 TeV
50 LHCbD for 2fb!
1 \ DO (6.1 fbr) 1
S p——— 0.5 < GL < 0.65 0.65 < GL < 1
o Do (11 ) 1] L € [5406.6,5429.6] MeV/c? | S =0.23, B =251%] | § =0.59, B =812
Ao\ — — - T T T T T My € [3384.1,5406.6) MeV/c? | § =1.14, B =253 | § =2.61, B = 8%
B @3.5+35TeV 0y Ny € [5353.4,5384.1) MeV/c? | S =345, B =354 | § =7.70, B = 123}
A n,, € [5331.5.5353.4) MeV/c? | S =135, B=261% | § =287, B =9+%
v My € [5309.6,5331.5) MeV/c2 | § =041, B=261% | § =081, B =9+
=
i SM prediction g LHCb result with Ifb™! (end 2011):
0.0 0:1 O.I2 0?3 0!4 0:5 D.IE of? O.IB 019 |0 exclusion @90% CL
L (")
BR(B,’ 2 u*u)<7-10-9




