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Is the study of hadronic B decays worth it ?

[CP violation}

Dynamics of
heavy flavour decays

|Quark mixing|

[ Discovery channels }

CKMyangle

Hadronic Y Theory
B decays Experiment

[B — hh h] Time-(in)dependent
measurements

B->DX
[Z-body baryonic}

CP asymmetries

[3-body baryonic] [Lifetimes] [ Branching ratios]
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Status of yin CKM global fits

Tree-level decays Standard Model benchmark
measurement of y

“Loon” d Measurement of y
oop” decays sensitive to New Physics
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Status of yin CKM global fits

Tree-level decays

“Loop” decays

Eduardo Rodrigues
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Direct measurements of y

Tree-level decays Standard Model benchmark
measurement of y

B — D Xdecays.
O Time-integrated measurements

O Time-dependent measurements

o0p" decays sensitive to New Physics

B —hh(h)modes:
O Time-dependent measurements exploiting U-spin symmetry (B—hh)

O Time-integrated Dalitz plot analysis (B—hhh)
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The LHCDH experiment



The LHCb experiment @ the LHC

Mission statement
Forward spectrometer

Acceptance: ~10 — 300 mrad - Search for new physics probing the flavour structure of the SM

Nominal lumi.: 2¢1032 cm=2s’!
Nominal # B’s / 2fb-1: 1012

(nominal year)

B} B flight path of the order 5-10mm
Reconstruction:

- muons: easy SPD/PS M3 o
- hadronic tracks: fine £ RICH2. M3 e

- electrons: OK

- Study CP violation and rare decays with beauty & charm hadrons

I, I = - s A V( . ™
- %'s, Ks, A: OK; n%s difficult AU BICHL \\“‘ai
- neutrinos, neutrons, K;: no A~ A
J \“‘. ~“\. \.\" "»,v
p \ y h \ \\\\\ p
- 'w .". ‘0\. \‘ \c ‘
\
b ) )
o(inclusive) ~ 80 mb
o(b bbar) ~ 0.5 mb
DISCRETE 2010, Rome, Italy, 9 Dec. 2010 Allb-hadron species produced 7132




System requirements

(Hadronic) trigger

U Fast, flexible and efficient

Vertexing

O  Precise reconstruction and separation of
primary and secondary vertices
- identification of long-lived heavy flavour
decays

Tracking

O  Precise determination of track parameters
= excellent momentum resolution
dp/p =0.35% to 0.55%
= excellent impact parameter (IP)
resolutions

Particle identification

0 Mass peaks often overlap
->need for excellent n/K/p separation over
large momentum range to separate the
topologically similar decay modes

Crucial to

Beauty & charm mesons
Excellent

- mass resolutions ~10-40 MeV
- propertime resolution ~50 fs

)

, Italy, 9 Dec. 2010

LHCb physics programme
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Trigger scheme

2 Crossing rate i
~10-20 MHz © D
Level O High E; particles
: <«— - Partial detector information
: Custom hardware trigger : - Fast decision
1 MHz
[ A Search for physics signatures
High | evel Trigger - Software trigger run in event farm
: _ : +— - Fulldetector information
............ Software trigger - Increasing level of complexity in
~ 2 kHz event reconstruction and selection

Eduardo Rodrigues DISCRETE 2010, Rome, Italy, 9 Dec. 2010 9/32



Tracking

O High momentum resolution needed to
separate topologically similar decay modes

O Silicon strip and straw-tube detectors for tracking
- long lever arm ~ 10 m
- hit resolutions ~ 55 and 250 um, respectively

Outer tracker (straw tubes)

By

0 Together with precise determination of track slopes ;
provides very good mass resolutions
- Worse by 10-20% compared to MC.
But still excellent.

2010 data
2010 me

o=250 um

(scaled to umit integral)

d Provides with high vertex resolutions
an excellent propertime resolution

residual [mm]



Vertexing

Primary vertex resolutionin Z

O Best such resolutions at the LHC ! 025

E L ¥2 [ ndf 46.07 1 33
E B Prob 0.0649
: 0 2_ Z _Const 1.137 £ 0.07146
— o A Power 0.9648 + 0.03625
Vertex detector —2 retractable halves = - Eoeilon  0.02624 4 0.002774
= © C LHCb VELO Preliminary

é 0.'15_— ys =7 TeV Data

0.1

. Z-Const/ N """ + Epsilon
(1.14/N°% +0.03) mm

0h|||||||||||||||||||||||||||||||||||||||||
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nTracks
. IP, Resolution Vs 1/p
Q IP resolutions ~ 20% worse o L
than in MC. But still excellent qu —=— 2010 Data,\s =7 Tev -
aoi—
702—
soi—
T E sof-
40§—
S 30F-
- Direction of B =
Primary vertex \ 20 LHCb VELO Preliminary
10 6 =129 +25.7/p_ um
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°=
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Particle identification Rttt RICH 1

— Kaon ring
pion ring "/

J LHCb has 2 RICH detectors

O Provide excellent «t, K and p separation
over the large spectrum p €[ 2, 100] GeV/c

h L] L] I L] L] L] I L] L) L ) I L] L] L ) I L] L ) L]
E LHCb K'— K': (95.46 + 0.25)%
2 12 Preliminary . k" (7.06+0.06)%
e \s = 7 TeV Data
n 1
0.8 _
L 800 -
0.6 Can be improved with > LHCb Prellminary ¢
harder A(log likelihood) cuts = 700~ Vs=7TeVData
0.4 =
£ 600
0.2 > .
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P P i N . [ N(D,) = 2809 + 71
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The 2010 LHC(b) run
and prospects for 2011




2010 data taking — luminosity recorded

| LHCb Integrated Lumi over Fill Number at 3.5 TeV [2010-12-01 12:00:04 |

L Delivered Lumi: 42.15

* Recorded Lumi: 37.66 """"""" ~ 38 pb-l
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Eduardo Rodrigues 14/32




2010 data taking — efficiency

Excellent efficiency ~ 90%

LHCb Cumulative Efficiency over LHC FillNumber

| 2010-12-01 12:00:04 |
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O Stable data taking

O High efficiency of all sub-detectors, increasing with time (experience)
DISCRETE 2010, Rome, lItaly, 9 Dec. 2010

Eduardo Rodrigues

Running with
high average #
of visible
interactions
per crossing
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2010 & 2011 running conditions

2010 running conditions: Expectations for 2011 :
d Collisionsat 7 TeV d Reach 1fb1=1000 pb-!byend 2011
d ~38pbtcollected O Discussion ongoing for 8 TeV run

Average number of visible pp interactions per crossing

25

2 :

15 FHH-J-

tions

] L 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I
1200 1250 1300 1350 1400 1450

LHC Fill Number

(80% of designluminosity reached with 344 colliding bunches instead of 2622)

Eduardo Rodrigues DISCRETE 2010, Rome, lItaly, 9 Dec. 2010 16/32



Towards y with B — D X decays

Standard Model benchmark measurement



The (large) B — D X family

Modes : Physics:
Q B°>Dxn,DK® d Set of modes with rich scope for
O B >Dn DK CP violation measurements, BR ratios
O Theoretically clean measurement of
*
J Bs—>Dirm,DK,DK", Do Yy with B —» DK modes
Q Theabovewith D — 2-/3-/4-body (relative weak phase betweenthe 2 diagrams = -y)

v Sensitivity to y from interference between the 2 diagrams

v Only requirement: D° and DO decay to common final state

i u'ﬂ/u c—;}DO

u
/ B« N
C S
_+D° _ K~
U U u
- final state contains D - final state contains D-bar
- colour allowed - colour suppressed

Eduardo Rodrigues DISCRETE 2010, Rome, Italy, 9 Dec. 2010 18/32



B —-Dn/Kdecays —2-body D — h h decays

. - O B
O Mass peak with ~ 34 pb-! B — D° (—Kn) K
| '1>9. 120F- LHCb
d Clean S|gr_1als seen for > f Preliminary
- B—Dxr with D—Kn, KK, ©tw E 100 \Js = 7 TeV Data
- B—DK with D—Kn s sob
£ sof m, = 5278.15 + 1.57 MeV
g N o =21.896 + 1.529 MeV
d B—-DK /B—Dn wm 40f Ngigna = 444 + 30
BR measurement 20f
(Currently measured as 6.8%z+1.7%) - | i i
0= 5200 5400 5600

mg (MeV/c?)
O Time-integrated analyses (ADS/GLW methods)

= expect (stat.) error o, ~ 17° with 1 fb* (2010+11 data sample)

Monte Carlo: expected yields in 1 fb=! @ 7 TeV (2011 running)
BT + B~ — DgyK= | BT + B~ — DgypK= | Bt + B~ — Dcp K=
~20000 ~400 ~2750

Eduardo Rodrigues DISCRETE 2010, Rome, lItaly, 9 Dec. 2010 19/32



B — D mdecays — Dalitz analyses

Events /(20 MeV)

O Mass peaks with ~34 pb-,i.e.almostall the 2010 data sample

B* - D° (K )

| ' ! T | N
180 =
160 LHCb =
140 Preliminary :
120 \/; =7 TeV Data _E
100 L, =33.9+34pb" =
80 NSigna| =443 + 32 _:
m, = 5271.8 + 1.5 MeV -
60 0=235+1.6MeV —
40 + =
20
0 L

520 5400 5600
B* mass (MeV)

Events /(20 MeV )

B* — DO (K.KK) 7

30
LHCb

Preliminary
\s =7 TeV Data

25

20
L =33.9+ 3.4 pb™
Nsignai = 78.4 = 9.6

m, = 5270.9 = 2.1 MeV

0=22.3=+2.2MeV

ﬁ.ﬁﬁlx =

15

10

lllllllllllllllllllllllllll

]

_.
1

991

5200 5400 5600
B* mass (MeV)

A Dalitz plotanalysis of B - DK with D — K ntn

= expect (stat.) error o, ~ 18° with 1 fb-* (2010+11 data sample)
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# events / 15 MeV

. S L1 . | I ! ' ' I ' ' ' I i

0 Mass peaks with ~34pbl @ [ 'F;'r"jif:“ma e v
= 100 = 7TeVD mry My = 52724 1.8 MeV ]

® ‘65?; ph_‘f 2 Oass = 219 +1.4MeV -

: : o 80

Time-dependent CP studies: E
60 :
d Eventually, measurement of
vy from B, — D¢ h 40
(h = x, K) ”0
0 L L | L 2 * L L L 1 L " L "

[ 1 1 ] 4800 5000 5200 5400 5600
140 N = 41322 3 mass (MeV/c?)
120;‘ 34 pb! Gpaee = 20 + 1 MeVic? _;
100}~ - e o -

o LHCb preliminary - Mixing / other studies:
soi Js=7TeV _ d Amg/ Amymeasurements
: : Q f./f; measurement
- Bs — Ds(_)d)n) T
20
0- 1

5600 5800
B, mass [MeV/c?]



B — D X : physics goals with the 2010-11 data sample?

0 Measurement of f /f; ratio (b—d/s fragmentation)

d Measurement of the D.K/D st branching fractions ratio

— 2010
0 Measurements of relative rates and CP asymmetries
- Focus first on 2-body non-suppressed D decays
d Combination of various y measurements will provide I 2010+11
world-best results

- Sensitivity ~ 6-8° (statistical error) with 1 fb-t according to MC studies

Eduardo Rodrigues DISCRETE 2010, Rome, lItaly, 9 Dec. 2010 22132



Towards ywith
charmless B decays

New Physics sensitive measurement



The H, — h h family

“Standard” modes (BRs ~ 10-5-10-6) :
Q B%°>arn,B,>KK

QO B°—Kn, B, - 7K Physics:
O A,—pK,pn O Set qf ques with rich scope for
CP violation measurements

- Time-independent and dependent Aqp
Rare modes:

d B°->KK,B;—>nn
not yet found experimentally

O Access to ywith B -5 rand By —» KK

Tree-level diagram Penguin diagram

w2l
b d} T

d
N

=

SNI=W=TS
=

Eduardo Rodrigues DISCRETE 2010, Rome, lItaly, 9 Dec. 2010 24/32



The H, — h h family

O What’sin the basket with 35 pb-1,i.e.almostall the 2010 data sample ?

~ 2100 signal events

(=1}
=]
A
-
O
o

=
=]
o

III|IIII|II

Events / ( omozs GeV/c?)
o
CD

300

200

100

~ Preliminary
—\f's =7 TeV Data

B comb

"hh
Ve 5.281.% 116

R ".

Rk T T

=-29.5 = 14

o Vpn= 2124 £100:

w= 5.2457 + 0.0013 GeV/c?
= 3268 + 205

o = 0.0402 = 0.0017 GeV/c?

shh = 1.71: 0.23 c*/GeV

IIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIII

of:

Eduardo Rodrigues

5.1

5.2 5.3 5.4 5.5 5.6

5.7

5.8

Invariant mass (GeV/c?)

DISCRETE 2010, Rome, lItaly, 9 Dec. 2010
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(No PID cuts)
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Loose selection —B? - g and B, —» K K

O Applying particle identification cuts ...

B, —» KK

0
B > ntw
- - :160_—
e r u,= 5.2762 = 0.0010 GeVic? L
31"°;_LHC.h . o= 0.02300 = 0.00090 GeV/c? g140f-LHCb
w [ Preliminary 298 » 23 w [ Preliminary
o™ — . = = o
g””- s=7 TeV Data Vs : §120[~\5 =7 TeV Data
51000 | 21001
@ X e |
& 80 @ 80[-
60— 60—
a0 40

u, = 5.3612 = 0.0020 GeV/c
o = 0.02300 + 0.00090 GeV/c?

Vg = 254 = 20

5.5 IE.’EI = .5.?I = IE.E
Invariant mass (GeV/c?)

- |. -
5.5 5.7 5.8
Invariant mass (GeV/c?)

d Time-dependent CP asymmetries in view of y measurement will take time ...
(R. Fleischer method using U-spin symmetry — Phys. Lett. B 459 (1999), 306)

Eduardo Rodrigues

DISCRETE 2010, Rome, lItaly, 9 Dec. 2010
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Loose selection =B - K&t

0350 u,= 5.2762 = 0.0010 GeV/c* o _
300F Preliminary o = 0.02300 = 0.00090 GeV/c’
S [ Vs=7TeVData
<2501 ot A HFAG average : -0.098 = 0.012
g : A?:_r-OASt-039
.%200:— AE'--01336 0041 o
: S - G047 0.030
150 AL g =-0.132:0.18
= R, = 0.067 = 0.022
1003~
-
50—
i, - T PR i WY e P Yield: 838 + 38
05 54 52 53 54 55 56 57 5.8
Invariant mass (GeV/c?)
Note:
! 0 Raw numbers
O No corrections for production/detector asymmetries
(same comment goes for all subsequent Acp results)
Eduardo Rodrigues DISCRETE 2010, Rome, lItaly, 9 Dec. 2010 27132



Charge asymmetry in B%B, — K =&t (tight selection)

RAW asymmetry is visually obvious !

L120[ i L120 i
% [ LHCb Kt 3 [ LHCb K-mt*
& I i Prelimi
2 100k Preliminary @ 400l Preliminary
§, :\I§=7Tevoath et e e e eees . ——— 43 \jgmvm — r
s [ S 0
< 80— 4 ~ B
0 = 0
€ - y =
g g
Lﬁ 60___ FS w
40:—
20:_— ; ; - e —
- : 9 X b il ;
R 53 54 @55 56 57 58 9 5 51 52 53 54 55 56 57 58

Invariant mass (GeV/c?) Invariant mass (GeV/c?)

Note: No corrections for production/detector asymmetries
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Tight selection optimised for B, —» n K

Raw Acp (B.) =0.43 + 0.17 (stat.)\

"0 220F u,= 527541 0.0012 GeV/c’ CDF, 1 fb1:0.39 +0.15 (stat.)

> — u = 5.3554 + 0.0053 GeV/c*

o200~ LHCb 'h I,

Ewnz_Preliminary o= 0.0232 =+ 0.0010 GeV/c? /\ +0.08 (SySt-) /

g - \s = 7 TeV Data Ve, 52428

S 160 + UA% = 0.43:047

~140F- A =.0.1111= 0.046 ‘ ‘

5120 A g = 0.30=0.13

= - r Y e ... . jussssssssssssssssEssEsEEsEEEEsEEEEEEEEEEEEg

W4g0E- AS g = -0-121= 0.16 : . :
" - 01070020 . LHCb competitive :
sof - with CDF with ~ 25:
soE- . less luminosity !
20§

95 51 52 53 54 55 56 57 58
Invariant mass (GeV/c?)

d RAWB,./Bgrelativeyield R x=(10.7+2.0) % (stat. erroronly)
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A, — p h decays

Both signals clearly seen

Ab—>p1'l: Ab_)pK

o 30 U = 5.6206 = 0.0067 GeV/c? { 25— W = 5.6183 = 0.0054 GeVic?
5“ S ; 5 N Ay
3 LHCb o= 0.0285 = 0.0047 GeV/c? g [ LHCb o= 0.0266 = 0.0042 GeV/c’
o 25 Preliminary  v.= 319270 s [ Preliminary Vpe= 352267
S \'s =7 TeV Data AP ey =-0.059 = 0.12 s 20 :_ s=7TeV Data ASY ooy =-0.010= 0.15
£ 20 Aff =-0.036 = 0.21 8 AS = 016+ 0.19
e .% 15
Yis -
100~
10 R
re
ey 5
: ! L
) ——1
| — I " - | | K B
» k. 1N ol d a1 2 Ll 11 A PRI BT B PR S B A LA
83 5.3 5.4 5.5 5.6 5.7 5.8 5.9 6 83 53 5.4 5.5 5.6 5.7 5.8 5.9 6
Invariant mass (GeV/c?) Invariant mass (GeV/c?)

RAW yield: 31.9 = 7.0 (stat.) RAW yield: 35.2 + 6.7 (stat.)

0 CP asymmetry measurements to follow shortly ...

Eduardo Rodrigues DISCRETE 2010, Rome, lItaly, 9 Dec. 2010 30/32



H, — h h : physics goals with the 2010-11 data sample

O Expected yields by end 2011 (1 fb1):

B - Kmr ~ 24 k

0 CP asymmetry measurements in BO s 1t 1t ~ 65k
B°— K, B Kand A h

TR P 2010 B, — KK -7k

O Measurement of relative branching ratios Ap— p Kin ~1k

(with respect to B® — K =)

d Relative B,— KK / B%°—zK lifetime measurement
2010(+117?)
O Absolute B.— KK lifetime measurement

2011
and beyond

0 New Physics sensitive measurement of y
- Sensitivity ~ 7° with 2 fb-1 according to MC studies

L Potential discovery of rare modes B » KK , B; & nn } 2010+11

In short: LHCb already competitive with CDF
given the 2010 data sample !

Eduardo Rodrigues DISCRETE 2010, Rome, Italy, 9 Dec. 2010 31/32



Summary

4d LHCb has already provento be a
heavy flavour experiment at a hadron machine

O Excellentand promising results arecoming out
- This was just the beginning

0 Many world-class measurements justaround the ... year
- And many competitive with the TeVatron results

O Stay tuned... ’b
d Thumbsup! " u

Eduardo Rodrigues DISCRETE 2010, Rome, Italy, 9 Dec. 2010 32/32




Back-up slides



The LHCb detector

Ring Imaging Cherenkoyv :
P
Y \ \ M4 M5
M3
SPD/PS M2 —

HCAL
ECAL

50/300 mrad

Sm

Vertex A,
Locator _ [ _ [\ i —

~ollision

PP ¢

‘ side view
«lracking » detectors Muon system ( )
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2010 data taking — efficiency

All fills normalised to 1 pb-t

LHCb Cumulative Efficiency over LHC FillNumber

| 2010-12-01 12:00:04 |

Eduardo Rodrigues
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Efficiency (%)

High éluminosity Witjh

Normalised efficiency (%)

Excellent efficiency 93-98%

(@)]
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DISCRETE 2010, Rome, lItaly, 9 Dec. 2010
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Particle identification — performance determined on data

I L] L] T I
o~
‘26000 LHCb . bkgd_yield = 37330+ 293
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Particle identification — delta log likelihood tuning

Efficiency

DLL(K-%) >0 DLL(K-%) > 5

14————T—+ 17—+ 3“1'4"""""""""'
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0.6F
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B — D(—hh) n/ K decays

Luminosity: ~ 34 pb-1

Events / ( 11.8 MeV/c?)

LHCb
Preliminary
B- s DO (—>KTE) e \/s = 7 TeV Data

m, = 5275.16 + 0.30 MeV
og = 40.661+ 3.163 MeV
G, = 19.461+ 0.624 MeV
Ngigna = 7786 + 98

5200 5400 5600 ,
mg (MeV/c?)

—
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m, = 5279.53 + 2.50 MeV
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-g 60 i m, = 5278.15 + 1.57 MeV —:
g o = 21.896 + 1.529 MeV :
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B, — D, m decays Luminosity: ~ 34 pb-1

# events / 15 MeV

%
B — Ds(—¢m) © B; — Ds(—K*K) =
T 1 T T T T T T 1 T T T ] > 1200F T - - T T T T T T T T
= - m - -
140~ Nygna =413 22 = - + Nyignas = 261 + 23 .
120F- -1 E -1 e
- 34 pb Omass =20 £ 1 MeVic? ~ [ 34pb Grase =20 + 1 MeVic? ]
100 1 £ sof -
C LHCDb preliminary ] o B LHCDb preliminary 7
80~ — o |- -
= 3 =+ = 7]
so_i \s =7 TeV E \s =7 TeV ]
- = 40 —
40F - N
20 = 20 B
ob——L L\ 2o Ol L 7 Pee® T, .
5200 5400 5600 5800 5200 5400 5600 5800
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Is that all B — D X modes we see? Nope!

>700_ I I ‘ I ‘ I [ .
2 fLHCb Newo = 2a6a+62 4 Clean signal fora
“s00-Preliminary 6-body final state !
£ [Vs=7TeVData [| >80 ————7 7+ T
3500; = B LHCb Nﬁigml = 166 *+26
- E m}PreIiminary m, = 5369+3MeV
: .ﬂ : _ N _D ~ —_ e s  RENF
o “F % [ LHCb . Hgy = 5.279 % 0.003 GeV/c?
300 501~ > 25— Preliminary | Gga = 0.020 = 0.003 GeV/c?
5 - e [ Ns=7TeV Ny g = T4 511
200_* 40:— : 20 33 pb-1 HH
- : 2 |
30 .
100~ - o 0 0
i ? z 151 B — D"p
- | 20 A
0 B
5200 'E 10—
10} -3
0 B
: ] “"er"'liﬂl#zill
w *‘l#
1

|L
515 5.2 525 53 535 54 545 55 555 56
mass (GeV/c?)
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H, — h h decays — arich physics case

d BY—> rnn: time-dependent asymmetry

- so far inconsistencyin direct CP contribution (C_,) between BaBarand Belle

d B°— K*r: direct CPviolation measurement
0 B, > rn*K-: direct CPviolation, branching ratio (BR) measurement

0 B, —» KK:time-dependent asymmetry, BR measurement,
lifetime measurement

4 Gronau, Lipkin and Rosner relation
AB, > 7K ) -|AB, » 7z K =|AB° > 72K ) -|AB° >z K")
d B> K*n,B*—> K*x?: #in CP asymmetry hard to understand theoretically

d B%°—>nn, B, > KK : determination of the CP angle y exploiting U-spin symmetry
d RareB - h*h”: h=rx,K... butalso a baryon suchasp, A

d A, - pK, prn: CPasymmetries, lifetime ratio measurements (wrt B9)

Q Etc. Listnon exhaustive
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Some CDF results on H, — hh decays

CDF Collaboration,
arXiv:0812.4271v1 [hep-ex]

3__-1 * data i
1 fb-1 > — total e
0 10’ 18 »nn
= - + ESB-kw
8 i | (I h;: —pK”
= i T EE A opr
0 [ \ @ —xx
o8 - \ BB —n1T
TABLE I: Yields and significances of rare mode signals. The @ + combinatorial backg.
first quoted uncertainty is statistical, the second is systematic. T 10 t == multi-body B decays
Mode N, Significance g
BE — K 7" 230 £34 £ 16 8.20 E
B —nfn~ 26416 + 14 < 3o O
B" - KtK— 61 +£25+ 35 < 3T
Al = pK~— 156 £204+£11 1150

56 57 58
Invariant nn-mass [GeV/c]

A —pr—  110+£18+£16  6.00 5 61 52 53 54 55
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BY —» niw direct and mixing-induced CP asymmetries (1/2)

4+ -
BaBar and Belle 'T[ T[v CCP ICHEP 2008

still do NOT agree | —— —7 WM —— . PRELIMINARY
me- on direct CP BaBar -0.25 + 0.08 + 0.02

Time-dependent asymmetry | L i

arXiv:0807.4226
measurements |
Belle -0.55 + 0.08 + 0.05
H - - H

PRL 98 (2007) 211801

Average -0.38 + 0.06

HFAG correlated averags

+ - —UI.?' —UI.'ES —UI.5 —0..4l —(1;.3 02 —{1;.1

_________________________ PRELIMINARY
BaBar " i -0.68 +0.10 + 0.03 ) -
arXiv:0807.4226 LHCDb 0.5 fb~* expectation:
Bl 6(Ccp)~ 0.13 (stat.)

elle -0.61 £0.10+ 0.04

- ——k H o(Scp) ~0.13 (stat.)
PRL 98 (2007) 211801
AVEFHQE * -0.65+ 0.07
HFAG correlated average

' ' ' : ' ' ' (remember: signs of C and S depend
-0.9 -0.8 -0.7 -0.6 -0.5 -0.4

on conventions and definitions)
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BY —» niw direct and mixing-induced CP asymmetries (2/2)

+ -
T T SCP A CCP

ICHEP 2008
CGP PRELIMINARY
T T T T T
S Soeeee -
4 BaBar and Belle A 0 \i\\\ BaBar -
. Belle
still do NOT agree on ©4 Average
_ direct CP asymmetry ! | -
LHCDb 0.5 fb-! expectation:
try and sort this out
1 | j |
-0.8 -0.6 -0.4 -0.2 0
SGF’

Contours give -2A(In L) = Ax” = 1, corresponding to 60.7% CL for 2 dof
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BY - Kr charge asymmetry

Summaries from HFAG
http://www.slac.stanford.edu/xorg/hfag/

Charge asymmetry

In PDG2010

Aungust 2010
Heavy Flavor Averaging Group

Compilation of C'P Asymmetries for B modes

New since PDG2010 (preliminary)

New since PDG2010 (published)

Eduardo Rodrigues

DISCRETE 2010, Rome, Italy, 9 Dec

| RPP# Mode PDC2010 Avg. BABAR Belle CLEO CDF New Avg. |
0 EHa- —0.098 + 0.013 —0.107 + 00167 000 0004+ 0.018 £ 0.008  —0.04+0.16+0.02  —0.086+0.023 £ 0.009  —o.008 )00
213 n' K0 0.08 + 0.25 + 0.02 0.02 4 0.2% + 0.02 0.02 + 0.23
- n' K (1430)° New 0.19 4 0.17 +0.02 ~0.19 + 0.17
- n’ K3 (1430)° New 0.14 4 0.18 + 0.02 0.14 + 0.18
215 k=" 0.19 + 0.05 0.21 + 0.06 + 0.02 0.17 + 0.08 + 0.01 0.19 + 0.05
216 nkp (1430)° 0.06 + 0.13 + 0.02 0.06 + 0.1% + 0.02 0.06 + 0.13
217 nk g (1430)0 —0.07+0.19+002  —0.07+0.19 +0.02 -0.07 £ 0.19
222 b K 0.0%7 +0.12 + 0.02 0.0% + 0.12 + 0.02 0.07 + 0.12
227 wi *0 0.45 + 0.25 0.45 + 0.25 + 0.02 0.45 + 0.25
220 wk 7 (1430)° ~0.07 +0.00 —0.07 + 0.00 + 0.02 ~0.07 + 0.00
230 wi 3 (1430)° 0.37 + 0.17 0.7 £ 0.17 + 0.02 0.97 + 017
2% 0.07 + 0.11 & 0.01 00000 05
2 Cb O 5 fb-]_ : . 0.227 58 0 na 0.15 + 0.06
JLH : expectation: om0t
: YRR
2 O-(AKﬂ:) ~ 0.008 (Stat) ~0.01 + 0.05
2 —0.21 £ 0.11 + 0.07 CDF'S Competltlve| —0.18 £+ 0.07
246 Kg(1430) = - 0.10 + 0.07 0.07 + 0.05 + 0.01 0.07 + 0.05
252 K0R0 —0.00+ -2 ~0.15 4 0.12 + 0.02 It has aword to say. ~0.15 £ 0.12
250 e A 0.07 + 0.04 4 0.03 0.07 + 0.04 + 0.03 0.07 + 0.0%
260 K00 0.00 + 0.19 + 0.02 0.00 + 0.19 + 0.02 0.00 + 0.19
261 fo(080)K =0 ~0.17 +0.28 —0.17 + 0.28 + 0.02 ~0.17 + 0.28
264 ay K* —0.16+0.12+001 016+ 0.12 +0.01 ~0.16 £ 0.12
270 KTt E- 0.01 + 0.05 £ 0.02 0.01 + 0.05 + 0.02 0.01 £ 0.0%
280 Y 0.01 £ 0.05 0.01 + 0.06 + 0.03 0.02 + 0.09 + 0.02 0.01 + 0.05
281 R 0.22 + 0.33 + 0.20 0.22 4 0.33 + 0.20 0.22 + 0.39
280 $K 7 (1430)" 0.20 +0.15 0.20 + 0.14 + 0.06 0.20 + 0.15
204 £K3 (1430)° ~0.08 +0.13 —0.08 + 0.12 + 0.05 —0.08 + 0.13
301 K0y -0.16 £ 0.23 —0.16 + 0.22 + 0.07 ~0.16 + 0.23
316 x% 0.45 + 0.26 + 0.05 0.44+0- 134004 0.43+]-22

. 2010 45/32



