





All sides and angles can
be measured in b-hadron
decay
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Last dipole lowered April 26t this year!
—(First was in March 2005)

Last Interconnect — Nov 2007

Quad triplet remediation — Sep 2007

Latest official schedule (August '07)
had beam commissioning beginning in
May '08, with then 2 months estimated
before first 14 TeV collisions

Since then, there have been problems,
eg. with shielding bellows in cold interconnects

Warm up of
sector 7-8
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K* identification
efficiency ~ 97% et e,
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With PID
* misid rate ~ 5%
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PC farm of ~1000 nodes

(multicore)

~35kB)




Muon detector RICH-2
RICH-1

It's full!
Installation of major structures is essentially pdete
Will be ready for collision mid-2008
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D(K% * )K=

D(KO + )K*

A = f(m?,m2) +r,€C9 f (m?, m?)
At = £ (m?, m?) +r,e @ f (m2, m?)

* 9 ,@)

Number of resonances Rel. BW

f(mf,m_z): " ajeiajAj (mf’m_Z) +bd? m’ (GeVIc?)

=1

Amplitude and phase extracted Non-resonant

from D™* DO *sample at B-factories
7 D, * 8 #* B) ’rB B




f, = 6372(stad + 3(sys) + 9(model)) [Belle]
g= 92+ 4](sta) £11(sys) x12(model)) [BABAR]
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‘ BABAR (PRL 95 121802,2005)
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D(K% * )K*at LHCb
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U # events in bin of flavour tagged D° decays

M
N, g [f () “dD+1 D_\f(mf,m?)de
| | Average cosine and

£ (m?, m?) “dD ‘f(mf,m_z)de(x_cl +y <)  sineof strong
D, D, phase difference

X, =l C0S@;£Q9) VY, =rgsin(a; £9) __between D °and

'Cartesiarcoordinats D° decay amplitudes
( p)inthis bin
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CLEO is the grand-daddy of flavour
ph*sics, with history of achievement ., University, lthaca NY, USA
dating back over 25 years

CLEO-c is latest incarnation.
Dedicated programme of data-taking

at and above the ccthreshold
Important studies for LQCD
and B physics

Oxford LHCb physicists (with
Bristol) have joined CLEO-c in order
to measure quantities essential for
the studies
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CLEO-c has collected ~ 800 fb't at the (3770)
DDbar produced in quantum entangled state:

Reconstruct one D in decay of interest for
analysis (eg. K ), & other in CP eigenstate
(eg. KK, K, °...) then CP of other is fixed.

W@







Absolute value of strong phase diff.
(BABAR model used in LHCb-48-2007)

Good approximation and the binning
that yields smallest s and c errors is equal
p bins-80% of the unbinned precision
20(i - 1)/ N < Ddl, (mZ,m*) < 2p(i +1)/ N




( =60°, =0.1 and z=130°)

Entries/ p/4

D(K% )K*'
B

8

(ni+ 3 Ni+ (X+’ y+’h))2 + (ni- - Ni- (X- Y. ,h))

i=-8(i10) n n

* = numberf B* ® D(K2p*p )K* eventsni™ bin Ki, ¢, and s, amplitudes
NZ (X, V., h) =h[Kii +12K | +2 KK (e x, isyi)] calculated from model
h = normalizaion factor

) In reality from flavour tagged
K, = D_‘f(mf,m_z)‘ dD[measuredrom flavour taydata] USSR RO RSO0
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Scenario

2 fortMod. Indep

10 fbl Mod. Indep

2 forl Mod. Dep.
(LHCb-048-2007)

No background

7.F

3.5°

5.9

Acceptance

8.1°

3.5°

5.5°

D (B/S =0.24)
(Best case scenario)

8.8

4.0

1.3

DK, (B/S=0.7)
(Worst case scenarid

5.1




+ )K*at LHCb

Model independent
Model-dependent
' . (model)=10°
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___dy=-25°—fit results from 1000 toy 2 fb-! experiments :
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28.62/37

396.4 £7.0

Mean 0.04355 +0.01421
Sigma 1.001+ 0.010

c2 / ndf 32.91/35

S Il 5000 experiments

Mean 0.01154 +0.01466
Sigma 1.03 £0.01

Entries/0.2
Entries/0.2

| #( #
=60°, ,=0.1 and ,=130°

150F

100F

The four Cartesian

0

RS, e @l coordinates and
normalization are free
Ll parameters

-0.04989 +0.01483
1.034 £0.012

c? / ndf 70.26 / 42
Constant 384.7+7.0
Mean 0.03719 £0.01455
Sigma 1.012 £0.011

Entries/0.2
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350

300

All pulls are normal

_ therefore calculate , ry and
s With propagated

o : Cartesian uncertainties
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x, pull y, pull




Toy experiment results: (2 fb 1)

‘l Scenario

Mean

Mean pull

Pull RMS

No bck

60.5+0.1

0.0430.015

1.05

Acc

60.40.1

0.0730.015

1.07

D

60.40.1

0.088:0.015

1.04

D +DK
(B/S=0.7)

60.A#0.2

0.048:0.016

1.11

D +PS
(B/S=0.7)

60.8+0.2

0.064+0.015

1.05

D + DK+
PS (50:50)
(B/S=0.7)

60.40.2

0.048:0.015

1.04




Toy experiment results: (10 fb 1)

Scenario

Mean

RMS

Mean

Mean pull

Pull RMS

No bck

60.140.05

3.5

3.4

0.05C+0.015

1.03

Acc

60.13:0.05

3.5

3.4

0.036:0.015

1.01

D

60.22:0.06

4.0

3.9

0.054t0.015

1.03

D +DK
(B/S=0.7)

60.18:0.08

5.7

5.7

0.03C+0.015

1.01

D +PS
(B/S=0.7)

60.26:0.08

5.5

5.5

0.0430.015

1.00

D +DK+
PS (50:50)
(B/S=0.7)

60.22:0.08

5.4

5.6

0.038:0.015

0.97




Toy experiment results:ry (2 fb 1)

‘ Scenario Mean Mean pull | Pull RMS

No bck 0.101'40.0002 0.143:0.015| 1.02
Acc 0.101'20.0002 0.1730.016|1.13
D 0.1015-0.0002 0.123:0.015| 1.02

D +DK 0.10310.0003 0.215:0.016 | 1.16
(B/S=0.7)
D +PS 0.1035%0.0003 0.175:0.015 | 0.99
(B/S=0.7)
D +DK+ |0.10380.0003 0.186:0.015| 0.98
PS (50:50)
(B/S=0.7)




Toy experiment results:ry (10 fb 1)

Scenario

Mean

Mean pull

Pull RMS

No bck

0.10030.0001

0.056:0.015

1.00

AccC

0.10030.0001

0.0510.015

1.01

D

0.10030.0001

0.048:0.015

0.98

D +DK
(B/S=0.7)

0.100€0.0001

0.1010.015

0.97

D +PS
(B/S=0.7)

0.1008:0.0001

0.093:0.015

0.99

D + DK+
PS (50:50)
(B/S=0.7)

0.100'40.0001

0.07#0.015

0.98




Can be

calculated N ‘ f(m?, m_z)‘ze(mf, m’)dD
from D 7 —

whereg(m?, m*) = 028" 10°3(1- 008(m? +n?))
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