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LHCDb is B-meson experiment for search NP in
CPV and rare decays
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B nocnegxune 10 net
OrpOMHOE KONMYecTBO
AaHHbIX nosryyeHo Ha B-
dabpurkax, yTOYHAOLLMX
napameTpsl By
TpeyronbHuKa.

CP violation in
B meson system

Total cross section and trieger rates with L = 8 x 10*® cm™2s

2.-1

Physics process

Cross section (nb) Rate (Hz)

Y(4S) — BB 12 960
Hadron production from continuum 2.8 2200
phtp 0.8 640
T 0.8 640
Bhabha (6, > 17°) 44 350 (@)
vy (Brap > 17°) 24 19 (@)
. - Fi k] 2+ processes (. > 17°, pp > 0.1 GeV /c) ~ 80 ~ 15000
1% v Total ~ 130 ~ 20000

}.M FEE R 19 1995 2080 Wy.:,mu (@) rate is pre-scaled by a factor of 1 /100
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Observables

— 0027 — 40014
. Vi |» [Vis| p=0.1447,515, 77 =0.3437,014
Cnacunbo B-thabpukam n TeBaTpoHy: OrpOMHbIW AL
Nporpecc A4OCTUrHYT 3a NnocrneaHue rogpl B ol 4=0.816"7%1 1 —0.225]1800036
KB —1V] . -0.021° . -0.00077
namepeHusix napametpos CKM matpuubl.
Am,, Am_
x
EPS 2001 a,sin(2f,,), 7 EPS 2011
1'5""""|"\" . ' | T 1.5|||||||||||||9||||||||||||||
soicliced 9o bhas GL. > 0.9 | A\ ] [ [excluded area has CL > 095 |! ]
1.0 —: 1.0 .
0.5 | - 0.5 -
= ool 1= 0.0 [ i e LoD
L - o
-0.5 :— 0.5 [
A0 a0F g v A
I ‘Summer 2001 : | D EPS 11 v : mzavl‘%iff;;m ]
_1.5_illl[lllllll|||||||||||l _15—|||| IIII|IIIIIIIIIIIII'I'\.I\III-
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0 1.0 0.5 0.0 0.5 1.0 1.5 2.0
p p
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BR(B - 1v)

Observable | Measurement ‘ Prediction ‘ Pull (o)

Charged Leptonic Decays

B . | B(B* = 17v,) (16.8+3.1)-10~° (7.57 T005).10° 2.8 |
LeJsiIoM cornacume npenckal3aHmm B(BT = v,) <10 ° G371 o0 -
C 3KCNepuMeHTOM, HO ... B(D} - t*v.) (5.20 +0.28) - 1072 (5.44 1033)-1072 0.5
MNpogomnxkaeTca NnpoTuBopeyme B(D} — ptwy) (5.00 +0.33) - 10~° (5.3 t§§§ -107* | 1.3
Mexay BR[B—VCV] n Sin(ZBCC)- B(D" — p*w,) (3.82+0.32+0.09) - 10~* (4.18 i_(]:z(]) -~ 107* 0.6
WckntoveHne oaHOM U3 aTUX SIS i & oo
B(BY > 1) - (7.73 X320 .1077 3
Habniogaembix 13 uta B(B® = u*u) <32.10-" (364 011y 100 |
YMEHbLUAET ¥?,,, Ha 2.6 0, T.e. B B(B? - e*e™) <2.8.1077 (8.54 +040) q0-14 [ .
pamMKax CTaHAapTHON Mogenm B(B; —+1777) <4.1-107 (236 $537) - 107" | -
B(B} — p*p) <6-107° (1182020 17" .
nméo B.R[B—mv] CIULLIKOM BETUK, B(B®  e*e-) <83.10~° (2.64 $013) . 10-55 |
nuéo Sm(ZBcc) CIULLKOM Mart. B,— B, mixing observables
. 1-CL Al /T, 0.002%) 02} 0.179 5o 0.5
030 () 1.0 ady (—47+46)-107* (-65 717 )-107" 0.8
r 1 Moo alL, (-17£01733)-107* (020 +48 . 1074 0.2
025 [ . ady — asy - (68 +12).10°" -
[ Measurements (1c) 110% | sin(25) 0.678 + 0.020 0.832 908 27 |
a0l \ . :: 28, [003;(,0;”“ IR ommaripone -
o :_ _: 05 Radiative B decays
r ] B(B; — K" (892)y) (43.3+1.8)-10°5 (64 *33)-10° 1.2
r 1 (704 B(B— - K*—(892)y) (42.1+£1.5)-10-¢ (66 *21).10-° 1.1
010~ 1 Hos B(B, - ¢) (57+21).10-6 (65 *34) - 107° 0.1
- . 02 B(B = X.v)/ B(B = X.v)| (3.346 +0.247) - 1073 (3.03 *535) - 1077 0.2
0.05 - _‘Cﬁgw_ CKMfit w/o meas. ; o Rare K decays ‘
- EEPS" - B(K* — ntww) (L5 2s) 1070 (0.854 +0-116). 10191 0.8
TR Io.lsl - .0!7. - Io!al - Iol.sl BT R B(Ky — =°wo) - (0.277 *503s) - 1070 -

sin 2p
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Koem obHoBNeHus pesynesratoB ¢ TapaTtpoHa u LHC!

[ Prediction for Br(B,—pu)
BR[B, - uu] = (3.640!]) 107

EPS 11
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LHCb LHCb Collaboration:

755 |V| mbers from 55 Institutes in 1b Lountrles




Integrated Luminosity (pb™

ollected ~37 pb
é1: 2011 LHCDb hopes

4500 El ATLAS: 4.314 fb"
[ |1 ALICE: 0.004 fb
4000 — CMS: 4.262 b
E | LHChb: 1.034 fb”
3500 : Latest fill included: 2182
3000 f Proton:Proton:\s = 7 TeV
E All Experiments: LI:EI =
2500 |
2000 £
1500
1000 F
500 |- :
ok i

26/03 2504

|
25/05  24/0 2407

22/09

dL/dt ~ 100 pb-'/week !

LHCb Peak Mu over LHC FillNumber

Poak Mu

2011-08-05 12:02:01 I

*Visual average number of vertexes per BX now is

«LHC reached nominal peak luminosity of 3.2*1033 cm-2s-"
with number of bunches is ~1380 from ~2600.
*LHCb recording >1pb-'/hour running at
L~3.5*10%2 cm2sec™ in auto-leveling mode

*GPD luminosity/fill is 4-10 times higher than LHCb

|_Fill 2006: Instantaneous Luminosity

LHC performs well!

~30 pb-1 for LHCb in

0S|
-
©@
(=3
=]
LA AR LR R A LR

=]
29 hin single fill ! £ oo
£

=]
[TTFToreT

| Fill 2032: Instantaneous Luminosity |

LHCb luminosity auto-leveling 200

[
kK
=

T

1 1 | S S E— 1 1
23h 00h 01h 02h 03h 04h 05h 06h 07h 0Bh

Date: 2011-08-17

~x3 times larger than nominal g =0.4 (in 2010 ~x6 s 20120 '
larger) i AR
*1 PV gives ~30 tracks/rapidity unit SN R

*Higher y means higher track multiplicity, that is ‘“_ 4 7
dangerous for reconstruction / -

- .

s._'li— ,"i
. 2011 ._ ;‘ |}’

28 Pl
iy )
£

0% TS PG EOUYN POVYL T PE PR

LHC Fill Number

nominal y =0.4
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Tevatron:
instant luminosity reached ~4*10%2/cm?/s and total
L~12/fb. Cross-sections bb is 3 times lower than at LHC.

‘ery high lum
igh productio
~300ub

But also ~6

nual yield

In LHCb:
~1 of 200 collisions with b-quark !
~~~~~ ~1 of 10 - with c-quark !

All b-species:
B*: B® :B%: A% : B,
DR DT e 1D 0L ) 2 To reduce LO rate > 10 MHz to 2-3 kHz

VERY selective trigger is necessary!

B-pairs are produced mainly in Trigger on low p; tracks with efficient PID

forward and backward
directions:

b —=,  Single-arm forward spectrometer
covering ~4% of open angle has

b ~40% acceptance.

o1

cemuHap U5IN PAH, Mockea



T3 RICH2

ke

|

1 %IA%

e —

k™

Om I5m 20m

cemuHap U5IN PAH, Mockea

5m

Detector Acceptance

-]
MwﬂMmmm
- L Q a4 a9 U

—5m |-

P

p_
interaction point




[N

Velo
RICH |
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Subdetector Channel efficiencies (as of June 2011)

[ Prs(:andles ’InnerCeIl (mean) |

45
40

[II\III]III

35

25

20

15

10

I]l[ll\[II]III]I['HII]I[L

98 98.5 99 99.5 100

Efficiency ~100%

x2/ ndf

p0

1.109e-05 = 5.556e-10

-1.457e+04 + 0.7315

300.7 / 374

No ageing!
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R scn

o SRTEONS

cross section at y=0

VELO fully closed

-E- 0.05
ED.045
g 0.04
-E{I.-:}ﬁﬁ
2 0.03
0.025
0.02
0.015
0.01
0.005

&
* &0 mrad
PELETEIES ;
sl':: ::-|: : 15 mrad
interaction region
a=562%em

(stable beam)

Vertex Locator (\
provides exceller
time resolution o 0 ()

Both statistical and systematical errors are expected to be significantly improved
with 2011 data!

LHCb-CONF-2011-001 [ps]

(BT — JWKT)
7(B"— JAK*)
(

(B = JWKY)
(B~ Jfio)

1.689 + 0.022 (stat.) + 0.047 (syst.)
1.512 £ 0.032 (stat.) £ 0.042 (syst.)

1.558 4 0.056 (stat.) = 0.022

(
(
(
(
(

PDG [ps]

1.638 +£ 0.011
1.525 + 0.009

syst.) 1.525 + 0.009

1.447 4+ 0.064 (stat.) £ 0.056 (syst.) 1.477 +0.046
)

syst.) 1.391 £+ 0.038

for 25 tracks:
0, % 16 um
a, ® 16 ym
0, ¥ 76 um

W=7 TeV Data

LHCb YELO Preliminary

a5 ' 'mm '35' ' '.w"'
nTracks

107

T I TP S AP
522 524 526 528 53 532 534 536 2

Jiy K invariant mass (GeV/c?)

qu — Jho

Events /{ 0.007 GeV/c? )

-
L~
o

L LR LR LN RN AR

'W Preliminary

srpagpags £
5.35 5.4

LHCb
Preliminary
Vs =T TeV Data

B®— JK*

4 6 8

10. 12 14
Jiy K proper time (ps)

LHCb

& m 7 TeV Data 10? 5.

Events /{025 ps}

1083

-
545 55
Jhp invariant mass (GeV/c?)

10-‘ Pt

5.55 2

ll4',116.l L. I8““1D

LHCb
Preliminary
& m 7 TeV Data

I

Jhpo proper time (ps)

BY— T




With 2010 data!

';“-220_— .
8a00F 550 signal
Eiw  Signal | B =
S1e0f- i CMS \s=7TeV Q
2140F L =40 pb"’ &
§120£ ct>0.01 cm =
w120~ -
100F- . =3
E N . >N
s j Non-prompt JA b
80 Prompt Jijs £
40 X
20f
L !
G E e I TR IR SRR TNy

Jhpo invariant mass (GeV/c?)

LHCb-CONF-2011-027: masses [MeV/c?]

PDG

[MeV/c?]

5279.17 £ 0.29

5279.50 £ 0.30

—, 4U|:| T T | T T T T T T | T T T T | ]
2 awf LHCD 3
= E Preliminary 816+30 events 3
Z 0 N§ -7 TeV Data —
. | 2 gE B0 3/ 6 = 6.96+0.25 MeV/c? 3
w-""u_”“ "‘““"I“"""‘\“"""'"""“‘l"‘j _ E :_ _:
5350? ATLAS Praluiry 2 3 Tf] 5 E S } \I’ (P 3
-~ SOO_J'LG1=40pb' — Total Fit o 200 . ]
,‘g E Background ?z - 1 ]
= 250" - 1 & 150 2010 L=35 pb -
200% 463 signal - % C 3
s 100 — —]
150" i = 3
100} s S0 —
E E = - _

507 ] § I:I L ﬂ--T---T---r*ﬁL

ok:

M(BT — J/¢K*) = 5279.27 £0.11 (stat) £ 0.20 (syst
M(B® — J/pK*0) = 5279.54 +0.15 (stat) 4 0.16 (syst
M(B — J/¢KQ) = 5279.61 £0.29 (stat) £0.20 (syst
M(BY — J/vo) = 5366.60 £0.28 (sta

M(Ay, — J/vA) = 5619.49 +£0.70 (stat) £0.19 (syst
M(Bf — J/un™) = 6268.0 £4.0 (stat) £0.6 (syst

)
)
)
t) £0.21 (syst) 5366.30 + 0.60
)
)

World-best mass measurements!

5279.50 £ 0.30

5620.2 +1.6

6277 £6

5300

slstats ool errrriye el e
5200 5300 5400 5500 5600
B, Mass [MeV]
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LHCb Preliminary

Ns=7TeV

ATLAS CMS LHCb CMS LHCb
o(Mn®) 20MeV ~ 14MeV  7.2MeV o MJhy) 70 MeV  47MeV 14 MeV
H 1;:\“_ E{Ih] 250 .:::-zgnu...l Ll L ..l....III\H“.H
Mz 0) (MeVic?) 1 10 i) [Gevict]
‘g I: LHC.b ' I I
/s = 900 GeV Data
> dentify charged hadrons in B,®@ — hh /
c
2 and to suppress hh background $
i Tfogeeses . Without RICH
LHCb l

Evenis /(1 M

o 3 B8 883

60 80 100
Momentum (MeV/c)
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Vs = 900 GeV Data ¢ — K'K

1040 1060
my (MeVv/c?)

L 1
1000 1020



N(l1-w)+Nw— (Nw+N(1-w))

Anwasured =

Opposite
site (OS)

Same site
(SS)

= C

(1.3+0.4)%

B-factories gain in flavour tagging

&, ~30%

same side

__. proton
<

. Opposite side " vertex-charge tagger
. Upp opposite B ;i *+, from inclusive vertexing
‘\

opposite kaon
tagger (K-}

lepton taggers
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Highlights in his talk:

0g, Bs—HM, B — K*pp
+ A% ...
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{ O‘MgGIU.’cg

Events/
g

g

£

im
LHCb 3 E
- RIRIDINALY m de o -—— -
WE =7 TeV Data s
§2000/
K*r- H:

51 62 53

LHCb
Preliminary
V=7 TeV Data

K-rt*

. f i
54 55 56 57

K'x* invariant mass (GeV/i

. f L
5.1 52 53 54 5.5 56 5.7 %.B nl
K*x invariant mass (GeV/c
—~200¢ —~200
g 180 LHCb S 180
160 Preliminary 180
§ F \8 =7 TeV Data -1 140
£ o
o [ @ 100 Y
= — o G —— -
o 3=y N

40 w

5.3 5.4 5.5 5.6 5.7 g.B 05
K'=* invariant mass (GeV/c

0
- TR

LHCb
Preliminary
N8 =7 TeV Data

Kt

'Y

51 52 53 54 55 &

. 5.7 ;).B
K*n" invariant mass [GeV/c

First LHCb result (with 37pb-! data of 2010)

LHCb-CONF-2011-011

A ,(B’—K*1r)= -0.074+0.033(stat) +0.008(syst)
Acp(Bos—>K - )= -0.15+0.19(stat) +0.02(syst)

.8

uy|

Acp=[T(B — f) —=T(B — f)]/[I(

—

) +T(B — f)]

LHCb-CONF-2011-042

A_,(B*—Km) = -0.088+0.011(stat) +0.008(syst)
To be compared with world average: -0.098*0972 , .,

A.,(B;—Km) = 0.27+0.08(stat) +0.02(syst)
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N(B — f) — N(B — f)
N(B — f) + N(B — f)

Acp = ~ 1f sin ¢s sin(Amst)

™ Decay ¢, y J /¢<?5

|~ Mixing Oy j
D
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> -
[ l
R LHCD preliminary
Z 100~ Year 2010: \/s=7TeV, L=36 pb’
£ | N, =836 £60
g sol-
w R
60
a0
20—
00 5250 5300 5360 5400 5450 5600

< 1800
[+}]
= 1600
[T9)
o 1400
"0 1200
t
1000
>
W goo

400
200

5550

Year 2011:

}

N,i;=8276 94

I T

L =

LHCb preliminary
\s=7TeV,L=337pb" ]

B, mass [MeV]

LHCb-CONF-2011-006: data 2010 L=36 pb-"

B 57 TeV, L=36 pb" j -

Standard Model value,
probability = 22%(1.20)

L LHCb Preliminary i

5300

5350 5400

B. mass [MeV]

LHCb-CONF-2011-049: data 2011 L=337 pb-"

pive
Ls
Al

0.13 = 0.18
0.656 & 0.009 (stat) 4 0.008 (sys) ps~!,
0.123 £ 0.029 (stat) £ 0.011 (sys) ps~h.

(stat) £ 0.07

(sys) rad,

0.2

AT [ps]

0.1

0.1

-0.2

T - - T
LHEE Preliminary
Ns=7TeV,L-337pb "
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< Fin

b
s W S .
?} ' orK'K

fo B(BY = J/{fo. fo—7t77)

‘Bg{

effective

B(BY — J/io. ¢ — K+K-)

g |

4 _— Mg AT T YI M AT xr
for [m(r*7™) — 980 MeV| < 90 MeV.

LHCb-CONF-2011-051: data 2011 L=378 pb-"

= —(21.7£11+07)%

0.5
0.4
0.3
0.2

0.1

LHCb
Preliminary
\/s =7 TeV Data

_IIIIIIIII|IIIIIIIIIIIIII|IIII|IIIIIIIII|IIII|IIII_

— 68% C.L.
- =90% C.L.

. 950/0 C.L.

-h
o
[=]

300F- 378 pb': { LHCb
2 N,;,=1428 +47 Preliminary
E 250 *} \Js =7 TeV Data
4
200
P t
c
@
=>
w

10

[=]

v
(=]

500 1000 1500 2000

m(r*’) (MeV)

LHCb-CONF-2011-056: combined data

0

1

0s = 0.03 + 0.16 (stat) £+ 0.07 (sys) rad
- Preliminary results overlaid ] oo gfb"
04E — sswct [ COF s2fb"
S 95% CL g [] LHCb 03fb”
0.2 = :"' ¢ Standard Model
% E
& E o
R
._‘ .‘ "“
0.2 =, :
= R ol s, o
04
ELo \ | [

'
(W8]

d)sJ/lp’d) (rad)
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K* K*

F Y71

an OY

F Yo
<
sl

r Y

y . 0.05¢
e \‘m Are(q?) = N(coste > 0) = N(costy <0) ¢ 1

\ \“ N(cosb; > 0) + N(cos8; < 0) 005}

. \\ \ -0.10

\Q 015
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Events / (10 MeV/c?)

> with 309 pb-'achieve

Theory W Binned theory
——LHCb

E —T T T T T T T T T
<< J
0.5 ‘ b
0 ' [ * ]
-0.5 LHCb A
F Preliminary
o PR T T ; Al M i 1Ia i i ek 1]s A el 20
q° [GeV¥cH]

Results are consistent with SM prediction for forward-backward
asymmetry A longitudinal polarization FL and differential
brunching fraction dBF/dq2:

Apg = —0.101917 +0.05
FL= 05701 +0.03
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (18F/(lq2 — 039 + 006 + 002

Statistical errors are dominated now and will be improved with
more data. Systematical error is also expected to be improved
with more statistics.

o

Theory B Binned theory

—&—LHCbh ——CDF

—u- BEL LE —*-BaBar

: I —— :
0.5 —
e :F' + :
of- -
0.5 LHCb A

- Preliminary
PR T 't 1 PR SR SR S RS S SN T NN S SR S )

0 5 10 15 20
q2 [GeV?Ic?]
Theory B Binned theory

~®-LHCb —+CDF__-#-BELLE —¥BaBar
1= LHCb e

- PreJIjminary
osFT | -
. —e— i
w— T -
" [ —— 7
ofF . -
i 1 PR T S St R T ]

] 5 10 15 20

q? [GeV¥ct]
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E | B P e | Ll A
FHOD 5150 5200 5250 5300 5350 5400 5450 5500 5550 5600
2
My, ( MeV/E? )

[S€0-TT0Z-ANODIDHT]

BaBar [PRD 79 (2009)], Belle [PRL 103 (2009)],

CDF [PRL 106 (2011)]



Br**(Bg — 1'17) o

tanp

2__2 6
m,m, tan’ [

4
A0

ol.l 100 200 300 400 500 600 700 800 9001000 o
M, [GeV/c?]
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LHCb: most-precise measurement!

cemuHap U5IN PAH, Mockea

Probability
~N 3—‘.

Signal
background

LHCb -

preliminary AT
-1

ary

._'l_ ‘s .
0 01 0.2 03 04 05 06 07 08 09 1
BDT



1 r 1]

LHCb alone

1 50 discovery

N T -

10

T
0
LLgps
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+ Standard Model
- B Factory W.A.
" I/l DO B—uDX

" Il Do A}

| DO AY9S%CL

'DO,9.0 b

0.04 0.2

cemuHap U5IN PAH, Mockea

DO Collaboration, arXiv:1106.6308



(—0.28 £ 0.70 + 0.25)

1844 < D%< 1884 MeV/c?

LHCb 3 5 1a000F LHCb
Preliminary 3 = E Preliminary

15 1 ;5
5 m (Mev/e? &m (Mev/e)

D*-> DO(KK)mt 4 + 0.52(stat) = 0.22(syst))%

1
10

LHCb
Preliminary

Events/(0.1)
Events/(0.1)

#1590 < D< 1910 MeV/c?

5

0 15
5m (MeV/ich

Fitted yields using 250/pb of data

Mode  Mass window (MeV/c?) Yield
K- K 18441884 813,980 + 1270
K- K+ 18901910 4,700 £ 260
7wt 1844-1884 223,930 = 690
o 1890-1910 840 + 95
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Type

(Ohbservable

Current
precision

Theory

uncertainty

Gluonic
penguin

S(Bs — ¢9)
S(B, — K*0K+0)
S(B® — ¢K?9)

0.17

0.02
< 0.02
0.02

B, mixing

28, (Bs — JJ0d)

0.35

~ 0.003

Right-handed

currents

S(Bs — ¢v)
AﬂFi(Bs — @'T)

< 0.01
0.02

E/W

penguin

:1%?’.' (B" — K% )
SDAFB(BU — H*Dp"'ﬁ._)

0.05
7%

Higgs

penguin

B(Bs — p*p~)
B(B"—pu*pu~)
B(B,—putp—)

< 10%

~ 5%

Unitarity
triangle
angles

v (Bs — D;K)
B(B"— J/yK")

negligible
negligible
neglgible

Charm

Ap
Alin(KK) — Al (o)
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Direct search: Indirect search:
Higgs, SS NP in loops
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Vincenzo Chiochia, workshop

n Implications of LHC results
CERN, 1 Sep 2011]
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Phys.param.

V..l

IV

LE

Vol

IVl

pia,

0o,
1,

Exp. observable

Superallowed [ decays

K, (WA Flavianet)

HFAG incl.+excl. B—Xlv

HFAG incl.+excl. B—X v
last HFAG WA B-B_ mixing
CDF B,-B, mixing
last 08 WA: BaBar/Belle

Ke-K® (PDGOS: KLOE, NA48,KTeV)

latest WA HFAG charmonium

last WA T/p/pp

latest WA HFAG B-— D™

Theory methodingredients

Towner £ Haordl, PRC 77, 025501 (2008)

f *% (01=0.964(5) (most predse: RBC-UKQCD)

40.59(38)(58) x107

(specif. uncer. budget): 3 87(9)(46)x103

Bg,/Bayt fa./feq+ fa, T B,

Bg, + f5, + fig

fa/fa s,

PDG param. (Budchallo ef ol 98) +

B,= 0.721(5)(40)
isaspin SU(2) (GL )

GLW/ADS/GGSZ
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PLB270,75(1991); PRL78,3257(1997)

Great jobs done by B-factories and others.
Less constrained y-angle :

combinated “trees” & “loops™: y = (6714)°
from “trees” only: y = (73%%2_;)° = o0
Prospects for y-measurements with “trees”:

ol wicos 26 < 0
Xl al Ol = 0.95)

o |

(based on Gronau-London-Wyler & Atwood-Dunietz-Soni methods ;
+ tlme-depenf!ent + Dalitz-plot analysis ) ) y “trees” ____;.a-:_’-?
* To combine B, -»D.* K%, B DK™ and B*—»>DK* g %l ! i | |
— o R -1 _1.?1-0 L1 IOSI | In-ol L1 Io-sl L1 \1 nI L
—a(y)~5° with 2 fb .

B, »D,K* (D,*K") decays
* under study, time-dependent analysis (A, = v - ¢/
* ¢, — B, mixing phase well constrained in B—J/y®

1.5

g NI R
o

- at first step Amg measurement using B, »>Dnt

Pl
wh

(=]
=

B+—DK* decays using common mode for D&D® - K*x-

Mode more suppressed for D% and favored for D°
maximizes interference: D - K*z-(DCS) and D° - K*rn (CF)

Events / ( 20 MeV/c"2 )

15

LHCb-CONF-2011-044

But total branching very small (~10-7)

P PP

]

i P

LHCb Preliminary

343 pb!

Bt (KFTrt)Ke

:

0 5100 5200

I 1) | e it Y L
5300 5400 3500 3600

m

Preliminary: evidence for suppressed ADS mode at 4.0c with 343 pb-'.

World-class measurement!

Ratio to favored mode:

REE. = (1.664+0.39+£0.24) x 1072 1603
ARB L = —0.3940.17 £ 0.02 -0.58 + 0.21

cemuHap U5IN PAH, Mockea

World average (without LHCDb):

5700
) (MeVien2)



World-class measurement!

decay mode [ # signal candidates
B, — D (on )t 515 4 25
B, — D7 (K"K)=*

B.— Dg(

. signal
. partial
[ misid
. combinatorial

it
. signal
. partial
.ccmnin:zmrial

# candidates / 15 MeV/c?

& data * data

—fit

. signal

. partial

. mis-id
.ccmbinamrial

— fit

. signal

. partial

[ misid

. combinatorial

# candidates / 15 MeV/c?

LHCb preliminary
"J'E: 7 TeV

i
U

il EFE T B EE AT i I B
168 17 {172 474 178 {78 18

- World average: Am = 17.77 =
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LHCb-CONF-2011-019

LHCb-CONF-2011-025

LHCb-CONF-2011-018

Phys. Lett. B 698 (2011) 115

LHCb-CONF-2011-035




L wf I:Héb‘l’r‘eli;lr:a';-\:lr:?forv. o TA'”; T
LHCb-CONF-2011-018 s = s an
& O = 239= 1.8 MaV
Most precise lifetime measurement of B,—K 'K - é T 0087 - 0.037
7po = 1.440 = 0.096 (stat) + 0.010 (syst) ps
37 pb-1

Can be used to put constrains on ¢S and Al

et b by P

ot . .'-fﬁ'l'!".!.{l?.'.’. LINE D J'. ¥
5300 5400 5500 5600 5700 5800
'“'KK

% o
> = LHCb
$ o iy LHCb-CONF-2011-019
IRl L= 354 pb" 1y
3 2 The first observation of B,— K K
= =
@ E - -
@ ﬁ B (B —» K*K*°) = (1.95 + 0.47(stat.) £ 0.51(syst.) £ 0.29 (fa/fs)) x 1073
4F
2
R A A R T Can help to extract B and Y
5000 5200 5400 5600 5800
m(K'wKn*) (MeVic?)
7 __ LHCb Preliminary
LHCb-CONF-2011-025 © Gemuimwt B, > ®d

Assuming all events are from K*—Kr for mass |M(Kz)-M(K*)|<150 MeV
B(B? — J/¢yK*®) = (3.5} (stat.) £ 0.9(syst.)) x 10~°

Can help to control penguin effect in Bs—J/w® for ¢S extraction

I Wedth = 15.9 ¢ 0.6 MeVic!

Ngig = 227 £ 15

Events { 10 MeV/c'
(-3
-]

Mass(s) (MeVie’)
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A .
S Phys. Lett. B 698 (2011) 115 CP odd eigenstate
%: The first observation of B,—J/iyf,(980)
: : _TBY—> J/¥fo. fo—>m ) . 0046+0.027
I, K100 = R0 [y, KKy 0032003
o e men, Statistics of 2010 ~34 pb-"
LHCb-CONF-2011-035

Can be used for ¢S measurement

The first observation of B, —J/yf,’(1525)

R _ B(BY > J/Yfe, foomtn) 917 + 1.1 4+ 0.7\%
effective = B( R? N I;/l"l‘:) b — -K*_‘_I{_) = {-— i . . ) 0

e

for |m(m*m™) — 980 MeV| < 90 MeV.

I _ B(B! = J/vf3(1525), f3(1525) - K*K~)
effective B(B? — J/vd, ¢ — K+K-)
for |m(K*K~)— 1525 MeV| < 125 MeV.

=(194+ 18+ 1.1)%

Statistics of 2010 ~34 pb-! + 125 pb-1 of 2011
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