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Anticipated Results:

Fit Without Mixing Inputs

Bg — oK

Bd — ¢K*

NP
d

S. DESCOTES-GENON, J. MATIAS, J.VIRTO
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# Amplitude for hadronic B decay: Bo — MiMs (b — q)

A(Bg — MiMy) = - N9 T -\ p
# CKM structure: A7 =V, Vi A =V Vi
# HME from QCD Factorization: T,P [R-div = Modeling = Uncertainties

# KEY IDEA.' Descotes-Genon, Matias, Virto, Phys.Rev.Lett. 97 (2006) 061801

A=T-P is FREE from IR divergencies*

-

If we can use A as the ONLY theoretical input
we obtain more and

predictions

* For a list of selected penguin decays (see later)



List of selected penguin decays

Channel | |A] (107" GeV)
Bs— KK (3.23 £ 1.16)
B. - KK (3.05 £ 1.11)
Bq— oK (2.32 £+ 1.00)

|Bg— K*K*|| (1.85+0.93)
Bs - K*K*| (1.62+£0.81)
By — ¢K* (1.92 + 1.03)
Bs — ¢K~ (1.87 £ 0.94)
Bs — ¢¢ (3.86 % 2.09)
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e Our method was used to predict BR's and
Asymmetries in Bs — KTK~ and B; — K°K©.
(Descotes-Genon, Matias, Virto, Phys.Rev.Lett 97 061801 (2006))
The outcome was quite promising.

e SU(3) methods suffer from large experimental
uncertainties and cannot estimate SU(3)-
breaking.

e QCDF has trouble with chirally enhanced 1/my
suppressed contributions, which have to be
modelled and introduce huge uncertainties.
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EQUATION BQ — My Ms (b — Q)
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FORMULA:

2gps| A[?INP[? sin® B,

— BR(l — Nf sin (I)Qquix + T COS (I)QQAAF)

_ 29ps Ac|?sin® B, |A?

/i2 +A2AI‘ =1

mix

Channel

IA| (1077 GeV)

C x BR (107° GeV?)

Bs — KK

(3.23 +1.16)

(29.8 + 21.9)

Bs - KK

(3.05 +1.11)

1.21 + 0.89)

Bd—)¢K

(2.32 + 1.00)

0.74 + 0.64)

Bs — K"K~

(1.85 + 0.93)

9.37 4+ 9.53)

B, - K*K~

(1.62 +0.81)

By — ¢K~™

(1.92 + 1.03)

0.49 + 0.53)

BR

Bs — ¢K~

(1.87 +0.94)

8.80 + 8.96)

Bs — ¢¢

(3.86 = 2.09)

(
(
(
(0.33 £ 0.33)
(
(
(

0.92 + 1.00)
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EXAMPLE |: B— VP
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EXAMPLE I: B—-VP

# LHCb expectations:  (Bg — ¢Ks)

Xie, LHCb-2007-130

2/fo: 05~ 0.23 (@14 TeV)
|10/fb: o5 ~ 0.10

# Extrapolation:

Ngig = Ling X 035 X 2 X fg X BRY X €5~

Sig
0y (14 TeV) = 500ub , opp(7 TeV) = 75.3ub CERN-PH-EP-2010-029

10/fb: o5 ~0.16 ABR~0.19
100/fb: 09 ~ 0.05 ABR~0.06

(Assuming the error is dominated by statistics)




EXAMPLE |I: B—-VP LHCb 10/fb
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EXAMPLE I: B—-VP LHCb 100/fb

04

Bd — ¢K~;
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EXAMPLE 2: B—-VV

. . 2 A |2 on Anl? — A 2
# Longitudinal Observables:  BR'°"s — gpS|A0| + [Aol*  jrong _ |Ao|” — | Ao

2 B Al + Ao |?
€_i¢QA8AO

long - 1long
A p +1A

& _— _9 £
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EXAMPLE 2: B—-VV

2 112 2 A2
# Longitudinal Observables:  BR'°re — gp8|A0| +[Ao*  yiong _ |Aol” — |Ao]

2 T Ao+ Aol

—’iqSQA*A
Along + ’[,A,};)erlfj _ _277 € ()_ 0
= | Ao|? + [Ao|?

How do we get these from experiment?

# Quantities extracted in the angular analysis:

1 - IR
(F"‘F), AC’P:ﬁ,

_ f—rr
(ff +10) 5 A%P:f§+f§

BR =

1
2 Ftotal

1
fL=§




EXAMPLE 2: B—-VV

# Longitudinal Observables:  BR'°*r& = g4,

|A0|2 -+ |1410|2 Alo'ng _ |A0|2 _ |/:10|2
2 wr [ Ag[* + | Aol

=190 A% A
AREE +iApis = —2n >
- [Ao|? + | Aol?

How do we get these from experiment?

# Quantities extracted in the angular analysis:

1 - I'-T
(F+F)7 ACP—ﬁ

_ 1 LT
=y Uiein), A=t

BR =

1
2 Ftotal

# Dictionary:
BR"™¢ = BR- fr-[1+ A%y - Acp],

Along 77\/ 1 — (A8)2sin(20 + arg(Ag/Ao))

Algfg —77\/1 _ Along )2 cos(283 + arg(Ao/Ao))

long
Adir -




EXAMPLE 2: B—-VV
# Example: By — ¢K ™

BR = (9.8+0.7)-107%, Acp = 0.01+0.05,

fL 0.48 £ 0.03, AY, 0.04 + 0.06 , . -
Agpy = 0.28,+0.42 AS, = 0.27+0.16.  (Babar&Bele)

# Dictionary:
= BR- fr, - [1+A%p'AC’P],

_ A%p-l-Acp

/1 — (A9%)2 sin(28 + arg(Ao/Ao))
— —ny/1— (A9%)2 cos(28 + arg(Ao/ Ao))




EXAMPLE 2: B—-VV

# Example: Bg; — ¢K”™

BR = (9.8+0.7)-107%, Acp = 0.01+0.05,
fr = 0.48 £0.03, A%, = 0.04+0.06, Bobar&Bell
Ady = 0.28,40.42 AS, = 0.27+0.16. (Babar&Belle)

(4.7 4+0.4) -10°°,
—0.05 4+ 0.08,

0.96 4+ 0.25 |
— +(0.27 = 0.86).

# Dictionary:

BR"“"® = BR- fr,-[1+ A%y - Acp],
Alqng _ A(();'P +-AC'P
dir 1+A%PACP’
A178 =y [1— (A19%)26in (28 + arg (Ao / Ao))

Along — /1 (A19%8)2 cos(96 + arg(Ao/ Ao))
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EXAMPLE 2: B—-VV




EXAMPLE 2: B—-VV

What can LHCb do at |0/fb?




(cc)
Fit Without Mixing Inputs

BdﬁgbK

Bd%gbK* .

Bd — KOKO
Bd N KO*I_{O*

-4 The same for ¢, "

+




EXAMPLE 3: B — PP

—0.980 T T T T I T T T T | T T T T |

B, —» K°K°

—0.985 | )

i 1 ' |

|
t \ NP = —0.15 pNE = 0.15/ -
—0.990 \ -

_ i NP _ ]
0.995 _ \¢S — —0.1 /r,bivp — 01

SM
- NP = —0.05\ l /¢i\”’ — 0.05 |
—1.000 — .

¢ =0

1 Aar

02  -01 00 01 02
Ny Amix = =5 S
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EXTRA: Rsd

# With our method we can also give a SM prediction for Rsd:

B BRlong(Bs — K*OK*O)

Rs p— —
d B Rlong (Bd — K*OK*O)

RP)YV = 16.4 + 5.2
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EXTRA: Rsd

# With our method we can also give a SM prediction for Rsd:

B BRlong(Bs — K*OK*O)

RS p— —
d B Rlong (Bd — K*OK*O)

RP)YV = 16.4 + 5.2

ROCPF = 13.8 ::
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EXTRA: Rsd

# With our method we can also give a SM prediction for Rsd:

B BRlong(BS — K*OK*O)
~ BRlong (Bd N K*OR*O)

de

RPMV = 16.4 + 5.2

ROSPF = 13.8 ::

i e B,
LHCDb Direct Meas. R:EP 1 = (8.1 £3.3) x f[(‘).(m ) —81+47

LHCb with D 1T ReZP I — (7.6 £3.2) x (f’(*)(fl)) = 7.6+ 4.5

44/46



EXTRA: Rsd

# With our method we can also give a SM prediction for Rsd:

B BRlong(Bs — K*OK*O)
~ BRlong (Bd N K*OR*O)

de

RPMV = 16.4 + 5.2

RSP = 13.8 ::

i o (B
LHCDb Direct Meas. R:EP 1 = (8.1 £3.3) x fg&n ) —81+47

LHCb with D 1T ReZPH = (7.6 £3.2) x (f‘(')(fl)) = 7.6+4.5

-Extrapolating Stat. Error at LHCb with 10/fb (Only Bs!!):  o(Rsq) ~ 3.2
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SUMMARY

# Theoretically CLEAN hadronic quantity: N= 1 -

# For any NP affecting only the MIXING:

H

-

——

Fit Without Mixing Inputs

A-Ayla | ERACTIOBNIRG

# Results:

# Objectives: Complete the list of Decays
The same for ¢2VP

# Results for Bg — K°*K°*

I — 164 = 6.2

| ‘0.0‘ “ ‘0‘.5‘ “
ba

Ry =138 -+(19:2

LHCb ---> very soon



