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Introduction: Bq—K*O yt i~

e Flavour changing neutral current: b—s transition 8¢ 5 g s ©
@ Proceeds via loop and box diagrams w w ur
2y
@ Has been observed, with [PDG09]: d .
BR = (9.8 £ 2.1) x 1077 B 5 wx K

@ Decay described by three angles 61,6k, ¢

u
& py invariant mass squared ¢ (or s) \ u
e

e Many interesting observables for
new physics

o e.g. forward-backward asymmetry
of muons, Arp

o Arp formed from helicity angle 6,
and varies with ¢2
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http://pdg.lbl.gov/2009/tables/rpp2009-tab-mesons-bottom.pdf

Introduction cont. oo

@ App can be predicted
precisely in Standard Model

hep-ph/9910221

@ Hadronic uncertainties cancel at
zero-crossing point, s, of App

dAg(B —> K w* u)/ds

@ Best theoretical control in ol

1< q* < 6GeV?
s [Gev2)
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e Use model-independent EP oab .
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http://arxiv.org/abs/hep-ph/9910221
http://arxiv.org/abs/0811.1214

@ BaBar, Belle and CDF have each observed (O(100) events

@ Measurements of branching ratio and Arp(q?)
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?“""‘ (WA ;57\ BB pairs)
— BELLE wuise
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Note: opposite sign convention to previous slide for Arg
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http://www-cdf.fnal.gov/physics/new/bottom/091112.blessed-b2smumu_afb/
http://dx.doi.org/10.1103/PhysRevLett.103.171801
http://arxiv.org/abs/0904.0770
http://dx.doi.org/10.1103/PhysRevD.79.031102
http://arxiv.org/abs/0804.4412

The LHCb experiment
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http://indico.triumf.ca/contributionDisplay.py?contribId=3&confId=864
http://indico.triumf.ca/contributionDisplay.py?contribId=2&confId=864

The LHCb experiment

SPD/PS M5

M1 | ECAL M3 =
M2
RICH2 HCAL =

Magnet

Monday 17:30:
K. Akiba: 2009 run

After this talk:
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Precise vertex measurement
Detector modules 5 mm from beams o
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The LHCb experiment
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Two ring imaging Cherenkov detectors [ | ™ L L
for efficient K/m separation 15m 20m 7

@ Dedicated b-physics experiment at the LHC
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The LHCb experiment
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Efficient trigger using
calorimeters and muon stations
@ Dedicated b-physics experiment at the LHC
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http://indico.triumf.ca/contributionDisplay.py?contribId=3&confId=864
http://indico.triumf.ca/contributionDisplay.py?contribId=2&confId=864

LHCb-2009-009
R e

Event trigger and selection

% 105;7
Hardware (‘Level 0’) trigger: st
@ Cuts on single y p, or (pT PRIZ ﬂz) £

. ’ ’ s f Background
e ~93% efficiency g
102;7

Software (‘High Level’) trigger:

[ Signal
e Cuts on Impact Parameter & pr of single yr, ¢

or IP & vertex displacement of y-+track b

o ~95% efficiency § I T T S S R N

Fisher discriminant

B

Offline event selection: LML LA Y

PP Background caegories
@ Cut on Fisher discriminant gsm! . —
— Relies mostly on By vertex x?, pr, zmﬂ From PV
flight distance, Kaon ID 2 ool e
@ Veto possible mis-ID backgrounds from ) 2o00f I E
Bs—¢up and Bq — (X—Yr)(J/y—pu) ‘5°°§ - *
o Expected event yields /2 fb!: e ] E
o 5= 620071758 ) o Tl
o B=1550+310 o e semminan

Fisher discriminant
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http://cdsweb.cern.ch/record/1157434

. >'l"“‘““\““\““\““““‘:

Acceptance correction Soob e, ]
o f -o -o-

E o,sg g

@ Acceptance can vary with 6y, and 07f h .

therefore shift measured value of Arg osf . o ]

0.5; é

o Can be caused by p,pr cuts on both muons, effect of E

detector geometry, or reconstruction py > 300 Mev

0'3? ™ cut on both muons *{_

. . . 2Fe- £
@ Have avoided such cuts in trigger 02¢ I
and selection “F 1<q’<2[GeV?] 1%
AT FEERR T ST SURREE I
g Pt &
e Largest effect is from LHCb geometry: .08 — T 1%
Qo r —— L -

requirement for muons to reach fhos. ]

muon detectors is equivalent to Fi f%g

0.04 —

p > 3 GeV cut on both muons E effect of
. . %0 003 LHCb geometry B
@ Acceptance correction using B4—J/y K o andreconstruction

control channel also under investigation

0.01:7 1<q2<2[Gev2]
b el ]
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@ Correction is under control
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http://arxiv.org/abs/0912.4179

Measur ing Arp il LHCb-2007-039

Two options considered:

@ Count forward and backward DZ;F+N 7

events in bins of g2 of ¥
Or: . _02; ++ 7
e Fit forward (1) and backward (2) C frde-2mbt ]
events and subtract polynomials (3) ‘" example toy MC experiment ]
o )
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e Both methods perform similarly: o(s,) = 0.5 GeV? after 2 fb~!
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http://cdsweb.cern.ch/record/1156131
http://cdsweb.cern.ch/record/1045395

LHCDbss sensitivity to Apg: what can we do with early data?

@ 3.5+3.5 TeV running recently announced, for first 18-24 months

= bb production cross-section reduced by ~2 from nominal 7+7 TeV

02 | 1.50 SM exclusion
; - WEy V5= 7TevV
0o/ | ey 05 = 219ub
302
<
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9° (GeVP)

SM average

SM pred.

[0807.2589]

Babar
Belle

LHCb
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http://arxiv.org/abs/0807.2589

LHCDbss sensitivity to Apg: what can we do with early data?

@ 3.5+3.5 TeV running recently announced, for first 18-24 months

= bb production cross-section reduced by ~2 from nominal 7+7 TeV

02 | 2.40'SM exclusion
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0o/ | ey 05 = 219ub
302
<
-04
-0.6 444
LHCb: [£dt=0.3fb~'=420 evts
-0.8; 2 4 6 8

9° (GeVP)

SM average

SM pred.

[0807.2589]

Babar
Belle

LHCb

18 February 2010 Hugh Skottowe Bq—K*pu as a lab for discovering new physics at LHCb (13/16)


http://arxiv.org/abs/0807.2589

LHCDbss sensitivity to Apg: what can we do with early data?

@ 3.5+3.5 TeV running recently announced, for first 18-24 months

= bb production cross-section reduced by ~2 from nominal 7+7 TeV

02 | 4.00 SM exclusion
; - WEy V5= 7TevV
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http://arxiv.org/abs/0807.2589

What can LHCb do with more data? 8

@ Access other observables
e Angular projections (1),2)

= longitudinal polarization F, (3),(4)

0.6
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o Full angular fit P @
L] ;\\,
— Need > 2 b~ ! for 03] I\
\
fits to converge i
e 0 A
= More observables o =
(2)
e‘g' AT @’ —05 eESM 1)
S5 @ hep-ph/0502060
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http://arxiv.org/abs/0807.2589
http://cdsweb.cern.ch/record/1142152
http://arxiv.org/abs/hep-ph/0502060
http://arxiv.org/abs/0811.1214
http://cdsweb.cern.ch/record/1048970

o Bq—K*®uu has properties such as App that are precisely predicted
in Standard Model and other models

@ Decay is very sensitive to new physics
o LHCb is ideally suited to study of this decay

e Yields will be comparable to B factories & CDF with 0.1 fb~!

= Will quickly achieve precise measurements of App

@ Many further interesting observables will be measured
precisely with > 2 fb~!
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What can LHCb do with early data?

o CDF: dark green open circles

0.2t i ' 1.50 SM exclusion
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What can LHCb do with more data? 8

0.6

@ Access other observables @

BaBar

@ Angular projections
e.g. longitudinal polarization F, (D-(3)
e Full angular fit
o Need > 2 fb™! for fits to converge
o More observables o LHCb 2 fb~!
o e.g. transverse asymmetry A(TZ) @5 '
— sensitive to sign and magnitude of C/,

0807.2589

1 72 [Gev?) G 10

0.5 o _
' \ oy LHCb 10 fb~1
in a SUSY scenario
B \ ) 0.0 02
= = U
* T = S P @ 0807.2589
I 0.0
1 2 3 4 5
o 1ceSM .13 -05 LHCb 10 fb71 ¢? (GeV?)
: in a SUSY scenario
hep-ph/0502060
i 1 15 2 25 71'01 é é l‘l é 6
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http://arxiv.org/abs/0807.2589
http://cdsweb.cern.ch/record/1142152
http://arxiv.org/abs/0807.2589
http://arxiv.org/abs/hep-ph/0502060
http://arxiv.org/abs/0807.2589

Other observables: A, 4%

Green: SM prediction
Blue: LHCb 10 fb™ sensitivity in a SUSY scenario

JHEP 11 (2008) 032 / 0807.2589
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http://dx.doi.org/10.1088/1126-6708/2008/11/032
http://arxiv.org/abs/0807.2589

Acceptance correction with control channel

o Bq—K*°(J/y—pu) control channel has g = m,,, constrained: g = my/y

= different kinematics

Ba—K*uu Ba—K*(Jly—pp)
i g : 4500
= 4000
o 3500
= 3000

2500

2000
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500

2000 4000 6000 8000  10000°
wpy [MeVi/c]

2000 4000 6000 8000  10000°
wpy [MeVi/c]
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