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Where should we look for NP contributions in B decays?

e Flavour changing neutral currents (AF =1 or AF = 2) which are
suppressed in the SM (only occur at loop-order) are a promising place

to search for NP:
- By and B mixing
- Rare b — s¢*¢~ and b — s7y processes
(Bg — K*%, By — K*utu=, Bs — putu).

@ Can also explore the CKM picture at loop and tree-order (more later).
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Sensitivity to NP through rare decays

Operator O; B— K% B—=K%ty~ B—ptp~
b s -
\q; 1 Oy ~ mp(3.0,0bR)Fu v v
o L
[ Oy ~ (§b)\/_A(l7f)\/ v
b ¢ _
i O19 ~ (§b)\/_A(€f)A ve v
s ¢
Os.p ~ (5b)sp(l)s p v
In the SM:

o Csyp 0.8 mgmb/mf/v ~ 0.
@ Helicity flipped operators (C,’(’):) suppressed by ms/my.
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Bs — ptp~ and By — ptpu”

@ Sensitive to contributions from scalar + 5
pseudo-scalar sector. B0

{2010 W
a d/s WH'
— Interesting to probe NP models with t o

extended Higgs sector,

e.g. MSSM, 2HDM, ... b ‘,W_‘,Z:‘,_w
e.g. in MSSM, branching fraction scales B, teuld T|v
approximately as tan® 3/ M4 b ——r
W

@ More generally:

1/2
0 N GFOt MBO fBOTBO o ) 4mi /
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[LHCb-PAPER-2012-007]

@ Set limit on the branching fraction using the CLs technique, dividing
data into bins of BDT response and mass.

@ BDT response and mass line-shape of the signal calibrated from data
using B — hh" and J/ /1(2S)/7(1S) — ptp~ decays.

@ Expected limit B(Bs — ptu~) < 7.2 x 1072 (bkg + SM at 95% C.L.)

B(By — ptp~) < 1.0 x 1079 (95% C.L.) \ ] B(Bs — ptp—) < 4.5 x 10~ (95% C.L.)

02 04 0.6 0.8 1

12 01‘4 16 18
B(B, - 1K) [107]

c.f. B(Bs — ptp~) <22 x 1079 [ATLAS-CONF-2012-010]
B(Bs — ptpu~) < 7.7 x 107° [CMS-BPH-11-020]
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@ LHCb sets a limit for B(Bs — utp~) < 4.5 x 107° (95% C.L.)
c.f. SM expectation of (3.2 4 0.2) x 107°.

@ Best fit branching fraction estimated to be:
B(Bs — ptpu~) = (0.8 11§) x 1079

using a simultaneous maximumum likelihood fit to the u* = mass

distribution in the 8 BDT bins.

signal
cross-feed

B — hH'

o CDF Preliminary (9.6fb™1), B(Bs — putpu~) = (13 9) x 107°.

Events per 24 MeV/c?
N

T NU
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[LHCb-PAPER-2012-007]
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Bs — utpu~ examples: CMSSM

e Strong constraints from B(Bs — p ™) at high-tan 3.
o TeV-scale CMSSM at high-tan g largely excluded.

N. Mahmoudi, Moriond QCD 2012

CMSSM - tan =50, A =0
2000

Direct search results
from CMS (5fb™1) 1500

Allowed region %
Charged LSP ©1000
B— v £
500

500 1000 1500 2000
m,, [GeV]
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Bs — utpu~ examples: NUHM1

Mastercode [arXiv:1112.3564]

e B(Bs — ptp~) is one of a number of strong constraints on NP
models. Expect large impact from updated limit from LHCb.

R NUHM Summer 2011 __
o . . = T T T b
3 = - 45
7E- €MS Moriond 2012 2000k a
6 CMSLHCb Summer 2011 F 35
1500¢ 3
sE 4
25
aE T 1000f 2
£ masS’TeRcooe/ - : s
2 = so0f~ 1
1 = 0.5
0 P r NV A L R R el
BR(B_— )" /BR(B_— )™ o)

LHCb 1fb~! (95% C.L.)
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Bs = ptp~, By = ptp~ and Syyq

109 x BR(Bg = putp™)

D. Straub [arXiv:1107.0266v1] (at the end of 2010)

20 B/ A P —————————— s—
MSSM-AKM MSSM-AC
5 MSSM-LI -
e B [
+~
T OHD Mzt
10 | 4 & 10
 — 1 2
= ]
/ =< O A
: X x5l
0.5 = e ?
MSSM-AC /., =
=)
/ - / o MSSM-SU(5)
Y SM
0.0 =3 — 2 L
0 RSc 10 20 30 10 50 1.0 0.5 0.0 0.5 1.0
10° x BR(B; — ptp~) Sye

@ Ratio of Bs — putpu™ to By — ptp™ is a test of MFV.
B(By — utu~)/B(Bs — utu~) # SM
implies FCNC independent of CKM structure.
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Bs — =, By — putp~ and S

107.0266v1] (at the end of 2010)

DF 95% C.L.

MSSM-LL

2HD M|

0 LS .
0 RSc 10 20 30 40 50 -1.0 -0.5 0.0 0.5 1.0
109 x BR(By = ™) Sy

LHCb 95% C.L. on Bs — ptp~ and By — ptpu~ (1fb71)

@ Ratio of Bs — u ™ to By — u ™ is a test of MFV.
B(Bg — ptp™)/B(Bs — ppu™) # SM
implies FCNC independent of CKM structure.
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By — K*Oy
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Acp(Bd — K*Oﬁ’)

@ SM prediction for CP asymmetry:
Acp = —0.006 = 0.004 [arXiv:0406055]
@ Previous best measurement from BABAR:

Acp = —0.016 + 0.022 - 0.007 [PRL 103 (2009)]

[LHCb-CONF-2012-004]

Acp(Byg — K*0y) = ARMV(By — K*%9) — Aprod.(Ba) — Adet.(K)
= 0.008 £ 0.017(stat) + 0.009(syst) [Preliminary]

T T
600~ LHCb Preliminary

- T T 3 - T T 5
& B & s0of " 3
L Nz + Ny = 53004100 < 7'F LHCb Preliminary ]
2 L Ge7Tev fLd=tom! B, = 527942 MeV) 2L E7Tev fLdetom’ [ A= (0821.7)% |
S 500~ Gy = 9322 MeV/C S S0 =
o i o 1
3 s 2 400 E
£ °F 2 r 3
§ F § f 3]
2 e r ]
% 300F- 00~ =
200F- 2001~ E
100F E
..... - . g —— B
M(K'ny) (MeVi/c?) M(K7y) (MeV/c?)
N S S S S FASE T T T T
“E‘ hal e of + S22 1ﬁ + s a 0 Baets s il
3 + f =% Bl T S 0 it
sh 1 1 1 1 3 1 I | |
4500 5000 5500 6000

@ Also collecting large samples of Bs decays. Observe 240 Bs — ¢y

candidates in 0.37 fb~! [LHCb-PAPER-2011-042].
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Angular analysis
of By — Kt~
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[LHCb-CONF-2012-008]

N
a
o

”% 200 LHCb
= .
@ Gives access to Cgl), Cé/) and C§’0). 2 Preliminary
@ Sensitivity through branching fraction £
measurements and angular observables. .
Angular analysis can be sensitive to the “Bs &
chiral structure of the NP (e.g. 53/A2T) 075200 5400 oo(M V/ 52300
My, (MeV/ ¢
@ Decay described by three angles and T o . . .
dimuon invariant mass squared 3 LHCb
(957 0K7 ¢7 q2) E Trze“?’nznoasr)\/ﬁ/ . A
> mi < ¢ < 2.0 GeV?/c
@ Analysis based on 1fb~!. §
Observe 900 candidates ]
(c.f. BABAR + Belle + CDF ~ 600).  |p# 1. - _ g

5600 5800
My (MeV / c%)
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By — KOutp~

angular distribution after folding

@ Take advantage of a symmetry of the system, by folding the
distribution in ¢, to reduce the number of free parameters.

e p=¢+mifp<0andd=aif ¢ >0, leading to:

1 d‘r 9 3
= = Fpcos? Oy + = (1—FL)(1—c0529K) +
I dcosf,dcosfx dodg? ~ l6r

F, cos 9K(2cos 0, —1) +

1 2 2

Z(1 — F1)(1 — cos” Ok)(2cos” 0, — 1) +
S3(1 — cos? Ok )(1 — cos? B;) cos 26+

4

§A,:B(1 — cos? Ok)cosby +

Amm(1 — cos? 0 )(1 — cos? 6;) sin 24 ]
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New physics sensitivity to cé’)

e C;7 and C} are constrained by b — s7 processes. Even in the SM-like
allowed region can still have large sensitivity to C} through A2T.

@ Where S3 is related to theoretically clean observable A2T through
S3 = %(1 — F1)AZ.

S. Descotes-Genon et. al. [arXiv:1104.334]

-04f] 1 1ok,

-0.61 r L L L )
-0.2 0.0 0.2 0.4 0.6 0.8 1.0
Gy

Ai(K*0y), Skwo., B(b — s7) SM-like region
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Sensitivity to NP through Arz and S;3

@ Can be highly sensitive to NP contributions to c§’), g(,') and C:E/o)-
e.g. W. Almannshofer et. al. [arXiv:0801.1214v5] , where Sg = —%AFB.

Generic MSSM

Flavour blind MSSM
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SM £25% refers to
a 25% change in Cy.
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By — K*u*u~ forward-backward asymmetry

I Theory HEBinned theory

—o—| HCb
@ 1_ L T L
< [ ]
0.5F -
[ —— H ]
of :
-0.5F LHCb -
- Preliminary
0] NP B .
0 5 10 1 20

5
2 [GeV?/c?]

Theory prediction from C. Bobeth et al. [arXiv:1105.0376] (and references therein)
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By — K*u*u~ forward-backward asymmetry

I Theory HEBinned theory
——-LHCb +CDF -I-BELLE —"—BaBar
L

o 1l
LL o -
< i ]
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] NP B R B
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CDF, PRL 108 (2012) Belle, PRL 103 (2009) BaBar prelim., Lake Louise 2012
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By — K*9u*u~ transverse asymmetry

I Theory W Binned theory
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By — K*9u*u~ transverse asymmetry

I Theory W Binned theory
—-| HCb —+—CDF

™ = T T L B ]
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By — K®u*tpu~ T-odd CP asymmetry

——-LHCb
E 1_ 1 T T T ]
< [ ]
0.5F -
S S AN S Sy
N . 4 p 4 I + =1 ]
0sf LHCb .
- Preliminary
0] NP B .
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5
2 [GeV?/c?]

Ay expected to be O(1073) in the SM
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By — K®u*tpu~ T-odd CP asymmetry

E T T T T T
< T ol LHCb ]
[ Preliminary 1
0-5F E
H= 1 s as Sy
[ 2 1 S ]
E_ A E
-0.5 N ]
[ PP TP | ]
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Zero-crossing point of the forward-backward asymmetry

forward-going candidates

T
LHCb

®r Preliminary

@ In the SM, Arg varies with g? and
changes sign at a well defined point
where leading uncertainties from the
B — K*0 form-factors cancel.

Events / (0.2 GeV/c*)

o Estimate zero-crossing point by .
. . . 6
fitting forward- and backward-going o (GeVirc)
events separately. L == Theory _e_Counting Experiment

- Unbinned

FB

o Gives: q(2) =49 i’%i GGVZ/C4 osf Preliminary

(LHCb preliminary) of

c.f. SM predictions in the range osf
3.9-4.3GeV2/c*

o (GeVZct)
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Constraints on NP contributions to operators

D. Straub et al. [arXiv:1111.1257] using previous LHCb result with 0.37 fb™*.
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T. Blake CPV and rare B decays at LHCb 26 /40


http://arxiv.org/abs/1111.1257

¢s from Bs — Jfp ¢
and Bs — Jipn ™




@ Interference between mixing and decay gives Pd

rise to a CF phase: ¢s = ¢, — 204. 0@
B, J/Yé

ViV,
M = —2arg [ —=th ) = 0.036 + 0.002rad \> 0 j
Vs Vcb Pm Bs —Qq

Charles et al. [Phys. Rev. D84 (2011) 033005]
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Measuring ¢, with B; — J/iy ¢ and B; — J/i) f,

Bs — Jhp ¢:

@ Mixture of CP-odd and CP-even
final state.

@ Need to perform a time dependent
angular analysis to separate CP
states and measure ¢s.

S(X,t,ﬁ)ze(t,ﬁ)x(#s(x,t,ﬁ) 19D 5(X, t Q))@Rt
acceptance flavour tagging time resolution

= (T, AT, Amy, b, | Ao)?, |ALI, 8y, 01, |45, 8s)

Bs — JWpmta™
@ Region of 7 7~ mass around the fo gives a CP-odd final state. Can
measure ¢s from fits to the Bs and B; lifetime.
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Measuring ¢, with B; — J/ip ¢ [LHCb-CONF-2012-0

] 21k signal candidates with 7 > 0.3 ps \

—— daa
T T 160 T T
[%2] E o sig. component —
o L. LHCb Preliminary o LHCb Preliminary
o~ [ - cp-even sig. component | 1 40|
s [ cp-od sig component
> swave component
€ bkg. component r
4 complete pat E
w i E
1w 3 i
10 =
] /o \\ ]
1 1 14
2 4 6 8 -1 0.5 0 05 1
Decay time t [ps] cos
T T
S1400F  LHCD Preliminary B
12 F E
1200: 4+ - :
200F E
e e E——— s ey |
2 2
cos 6 ¢ [rad]
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o5 result [LHCb-CONF-2012-002 + LHCh-PAPER-2012-006]

04; ¢ Standard Model ] oo 8fb
TE — 68%CL CDF 0 fb
e B, — J/lp ¢: e g Lich 03
¢s=0.00+010+0.03rad  _ 2 Al e, T
Al =0.1240.024+0.01 ps~? ;‘8{_ 3
(Preliminary) o YF
[LHCb-CONF-2012-002] < R
'°~2f Second solution rejected in.
P Bs - J/w Tt = B,—J/wK*Kanalysis
d) — 0024017+ 0.02rad '0‘4— 0.37 fb?, LHCb-PAPER-2011- OZSJ
s — Y- . . E I 1 ] I I
[LHCb-PAPER-2012-006] 3 2 L 0 1 2 3

0J/vo (rad)

 Combination ¢ = 0.00 ++ 0.08 £ 0.03rad | (LHCb Preliminary)

@ Two-fold ambiguity Al's — —Alg and ¢s — ¢s + 7 resolved using
Bs — Jip K™K~ and S-wave interference. [LHCb-PAPER-2011-028]
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Bs — utu,

10° x BR(By — pt ™)

By — ptp~ and Syy4

D. Straub [arXiv:1107.0266v1] (at the end of 2010)

MSSM-LL

50 (CDF 0% CL

10° x BR(B; — ptp™)

0 RSc 10 20 30
10° x BR(Bs — ptp~)

LHCb 95% C.L. (1fb™

Y

T. Blake

-0.5

2HDMyee]

MSSM-SU(5)

0.0 0.5 1.0
Sy

LHCb ¢ 68% C.L (1fb™1)
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Towards a measurement of
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CKM picture

o CKM picture seems to describe
nature remarkably well.

But Have just been discussing the
possible effects from NP to

loop-order processes. The e 1@ =
picture from tree-level is much E B

= &
less complete . .. o3
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How can we access v

@ Access CKM phase v through interference
of b — u and b — c transitions in decays

ek
c

with a common final state. Ve
, ,
. - Do
o One way is through B* — DK* decays, u
where the D% and D° decay to common rs=0.1
final states: Vib LD
- D, D° — 7wt or KTK~ (GLW) ) =, o
u u

see e.g. [PLB 265 (1991)]
- D% DO — K*+7— (ADS)
[PRL 78 (1997)]

@ ADS mode is experimentally challenging:

- It's a fully hadronic B decay with an effective branching fraction of
2 x 10771
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http://xxx.lanl.gov/abs/hep-ph/9612433

CP mode with D — 777~

[LHCb-PAPER-2012-001]

Events / (5 MeV/c?)
[ =]
S

200

100'?

B '—>[1t*1t-]DK :

ACP+ 450
e |

/ LHCb LHCb
/T K mis-id
B[] _& B*—)[n*n-]nn*
5200 5400 5600 5200 5400 5600
m(Dh™) (MeV/c?)
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Suppressed ADS modes [LHCb-PAPER-2012-001]

{RADS 100 and Apps 40

LHCb  _|

15 LHCb

B'—)[WK”’] K B*>[n'K’] K*

Events / (5 MeV/c?)

\ i
40 LHCb % LHCb
B'>[nK' m B*—)[n*K']DTr* -
5400 5600 5400 5600
m(Dh*) (MeV/c?)

First observation of the ADS mode
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Towards a measurement of v [LHCb-PAPER-2012-001]

o What do Aaps and Acp tell us about 7

2rgsindgsin-y

Acpy = = 0.145 + 0.032 = 0.010,

1+ r,23 + 2rg cosdgcosy
2rgrpsin(dg + dp)siny

rg + rﬁ + 2rgrp cos(dg + dp)cosy

Repy =1+ ré + 2rg cosdgcosy = 1.007 £+ 0.038 £+ 0.012,

r‘,23 + rg + 2rgrp cos(dg + dp)cosy

Aaps = = —0.52+0.15 4 0.02,

= 0.0152 £ 0.0020 + 0.0004
(LHCb Preliminary)

R =
ADS 1+ rjrd cos(ég — dp)cosy

e Combine with GGSZ modes (B~ — DK~, D — K277 7~) to
estimate .
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@ The LHCb physics programme is very broad. I've only had time to
cover some of the recent results from our benchmark channels.

@ For more details on B CPV and rare decay measurements at LHCb,
please go to see the talks on:

- “Rare decays at LHCb" by G. Ciezarek
- “CP violation at LHCb" by C. Linn.

in Friday’s parallel session.

@ Next up “Charm physics at LHCb” .
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Summary

A
Excellent performance from
LHC and LHCb in 2011.
ST et —E— NN
Flavour physics can provide strong =
. constraints on NP physics at the

I TeV-scale.
ol i | WY ST

i Large number of new heavy flavour
i |5 results presented this year. More to
come at the Spring & Summer

conferences.
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Backup
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The flavour problem?

[from an experimentalists perspective]

@ New physics on the TeV scale
— contributions from new virtual particles to loop-order processes

— we should expect to see deviations from SM predictions in flavour
obsevables.

But we don't see large deviations:

1. Masses of particles are large O(10 — 100 TeV) . ..
2. Couplings are small ...
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Sensitivity to C;

B(B — Xs7), B(B — Xsputu™),
Fi, Arg. S3

B(B — Xspp™),
Fr. Arg. S3

B(Bs — putu~) and some sensitivity from Agg

B(Bs — ptu~) and some sensitivity from Fj
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Signal selection

0.8 < BDT < 0.9
LHICb I I I
Preliminary

=]
S
S

Backgrounds:

g

@ Predominantly combinatorial
bb — utum + X.

Events / ( 50 MeV/c?)
3

@ Peaking contributions from
B — hh, with h — M, 200
6hh’~>,u+ ~ 1.5 x 10" 5 .

Al s oo
e Elastic vy — pup~ (reduced by M (M
pr(B) > 500 MeV/c). % s ‘ L;—|Ct; ]
MVA classifier: —-—___ﬂ 7
@ Use a multivariate discriminant g —o— 1
(BDT) to separate S+B. wE - E

@ Trained on MC, but signal and 10* m Signal _O__O__¢__¢_ f
background shapes are taken from [ o Background .
data. O 10203 64 05 b6 0T ‘6.‘8‘”6.‘9‘8‘[‘”
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Normalisation

340k B* — Jp K+

@ Branching fraction normalised to: BaodE 3
3 3 E
B+ — J/'lﬁ K+, BS — J/’lﬁ(ﬁ and §25000;— 3
B — hh, Ezoooof— 3
0 N Smooof— 3
- w F E
B(Bq — pT ") = Bnorm. X 10000~ E
Enorm. % faorm. NBg_’l‘+“7 50002_ _;

EBg —utp— fq Nnorm. 5200 5250 5300 5350
m/y KH(MeV/c?)

@ Accounting for production ratios of Bs 10k Bs — Jbé
—+. - T T T =
to By (BT): e ;
fo/fa = 0.267 23050 Zof :
: —1600F- E
PRL 107 (2011) [arXiv:1106.4435] %iggg 3 E
< 1200F E
@ Gives single event sensitivities: el 3 ;
600E- E
B putpu— = (32 + 03) x 10710 400F- E
_ ~11 ke ;
Ay sptp— = (84 + 04) x 10 ? 5300 5350 5400 5450

m(J/y K* K)(MeV/c?)
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What does B3(B; — ptp~) mean?

o Looking further ahead, what could a measurement of B(Bs — p* ™)
mean?

[ Scenario | Points to 7 ]

B(Bs — ptu~) > SM | Large enhancement from NP in scalar sector,
e.g. SUSY at high-tan 3

B(Bs — utu~) # SM | SUSY (to Cs/ Cp), UED, LHT,

TC2 ( Ci) - ..

B(Bs — pTp~) ~ SM | Almost any NP model, but can rule out

large regions of parameter space

B(Bs — ptu~) < SM | NP in scalar sector. NSSM a good candidate.

@ Ratio of By to Bs decay is also interesting as a probe of MFV:

[ Scenario [ Points to 7 ]

B(Bs — pTpu=)/B(By — pFtp~) # SM | CMFV ruled out. Need new source of
FCNC independent of CKM matrix.
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Angular basis for By — K*utu~

g° Invariant mass squared of the

dimuon system g2 = mim_.

0y Angle between the direction of
the ©~ in the u ™ rest frame
and the direction of the putu~ }
in the By rest frame. N

By — K0t~ angular definition

Ok Angle between the kaon in the E‘*
K*O rest frame and the K*0 in : AN
the By rest frame. AN,

¢ Angle between planes defined by
p~ pt and the K7 in the By
frame.
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Anatomy of the B, — K*u* 1~ decay

o Folding the ¢ angle such that ¢ — ¢ + 7 if ¢ < 0:
d‘r

doost; dcosOn dpdd ™ [J5 + Jf + (J5 + J§) cos 20, + J3sin 0y cos 2¢ +
12 K

Jysin267cos g + Js sinbrcosd +
Jo cos 0p + Jzsinbysimd + Jgsin267sin g +
Jgsin26’gsin2q5]

cancels terms in the angular expression with a sin ¢ or cos ¢
dependence.

— Leaving J7°, J3°, J3, Jo and Jo.
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By — K*9u*u~ fraction of longitudinal polarisation of the K*°

I Theory W Binned theory
—o—| HCb
L L

LHCb
Preliminary

M 1 M M M M
15 20
2 [GeV/c?]
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By — K*9u*u~ fraction of longitudinal polarisation of the K*°

I Theory W Binned theory
. 1 —-| HCb —+—CDF -#-BELLE —¥-BaBar
LI DL L L L A L L L L I L L
LHCb
Preliminary

L
-...I...I.J..I...I...

M 1 M M M M 1 M M M
10 15 20
2 [GeV/c?]
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By — K*9u*u~ differential branching fraction

I Theory W Binned theory

=
ol

Preliminary

=

dBF/dg? [107 x c4/GeV?]
o
(%]

OO

20

2 [GeV/c?]
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By — K*9u*u~ differential branching fraction

dBF/dg? [107 x c4/GeV?]

=
ol

——-|HCbh —4CDF —#-BELLE —¥-BaBar

I Theory W Binned theory

=

o
&)

' LHCb
Preliminary

OO

5 10 15 20
2 [GeV/c?]

T. Blake CPV and rare B decays at LHCb

53 /40



By — K*utpu~ legend

Rate average of theory prediction over the g>-bin.

Ref. [arXiv:1105.0376] and references therein.
Calculations use a factorisation approach at low-g? and
operator product expansion at high-g?.

LHCb data, LHCb-CONF-2012-008

CDF data, PRL 108 (2012) [arXiv:1108.0695]
Belle data, PRL 103 (2009) [arXiv:0904.0770]
BaBar prelim., Lake Louise 2012.
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¢s from Bs — Jppmtm

@ Region around the fy gives a
CP-odd final state. No need to
perform an angular analysis.

LHCb

W

=]

(=]
T
1

Events /0.2 ps

o Can extract ¢ from a tagged E
analysis, fitting the Bs/Bs decay — f ;
rate as a function of the B,B; ok J
lifetime.

N .
) 5 10
Decay time (ps)

Mx e 's [erst/2(1 + cos ps) + e *H/2(1 — cos ¢s) % sin @ sin(Amst)

@ In practice measure:
e(t)(1 — 2w)sin ¢ssin(Amst) @ R(t)

LHCb-PAPER-2012-006. 7400 signal candidates.
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Lifetime measurements

. R. Fleischer et. al. [arXiv:1109.5115]
@ Can also constrain Al and ¢s

using effective lifetime
measurements of:

- B, — Jjibfy (CP-odd)

- Bs — K™K~ (CP-even)
with an untagged analysis. o I

Tiik— = 1.44 £0.10 £ 0.01 ps
LHCb, PLB 707 (2012)

]

= Ty = L7050 £0.03

o TKHK :[1.44:&0.()%:&0.( 0
_ +0.12 =2 30% CL of x? fit
7-J/’f”c(l =170 —0.11 +0.03 ps N [g : 00 15 180
¢, [deg

CDF, PRD 84 (2011)

e LHCb update with 1fb™!, using a lifetime unbiassed trigger and
offline selection:

’ 1.468 + 0.046(stat) ps ‘ LHCb-CONF-2012-001
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