. PARAMETERS IN

T
— !, .

\Bi —> J/A) 7TF

= DECAYS

Tain Bertram
9 April 2013




\_

:4J/¢h T(B” = J/Yh”) —T (B~ — J/Yh™)"

[ (B~ — J/ih )+ T (B~ — J/iht)

J

® Require new sources of CP-violation.

® B* — ]J/Wh*decays provide a clean
test for direct CP-violation.

® |nB* = J/YK* the SM predicts that
the tree and penguin contributions
have the same weak phase and thus
no direct CP violation is expected
(a maximum asymmetry of 0.3%).

® B* — |J/YT11* decays could have CP
violating effects of a few percent.

Current Best
Measurements

( )
Belle(2010) :A7/¥E = [—0.76 & 0.55] %
D0(2008) :A7/¥E = [0.75 4 0.68] %

LHCb(2012) :A7/¥™ = [—0.5 £ 2.9] %

. J
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® Use the same methods as being used in the as and anomalous dimuon
analyses (see Monday) . Data Selection to optimise significance

® Re-weight data to based on magnet polarity

® Simultaneous sum and difference fit to extract asymmetry
4
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® Correct for kaon asymmetry (in J/YK channel)

ATV — ATV 4 A, o elEH) — ()
ATTET = AJLYT 4 A, KK )+ (K
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Trigger off single/di-muons.

Combine two muons to form J/Y
and constrain to PDG mass. u+ Jw

Combine with charged hadron B+ u
track to form vertex.

No kaon/pion separation.Assign h*
hadron the mass of the kaon
(dominant decay).

Apply multivariate likelihood ratio
to reduce background.

Fit invariant mass distribution.
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T(m): J/QYh - Threshold Function representing
partially reconstructed B-hadrons
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+ (1 —qnAr)T(m)+ (1 — qAg) E(m),

raw

\_
Al [
© 200 * D010.4fb"
>
é) — Total
B* — Jhp K*
N 100+
= ¢ BB —= Jhp n*
K= $ *
= # "1 11
= 1 H
,L .\“J/ ¢ |
< 100 (IR
= K N
5 | B, — JAhp h*X
< B Combinatorial
-200—t [ | | 1 ] ] | 1
5

5.2

1 1 I 1 1
54 5.6

M (JAp h*) [GeV/c?

AT/VE — 12046

raw

AT = [-4.2-

- 4.4 (stat)] %.

raw

+ 0.36 (stat)] %:

J

lain Bertram - Beauty 2013

Unbinned maximum

Likelihood fit of sum and

difference.

x2 = 58.5 for 61 d.o.f.

= |—1.3 + 1.0 (stat.)] %,

—1.1 £ 0.6 (stat.)] %.




Projection of fit in momentum bins
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Projection of fit in momentum bins

Q]

§ I 2.4<p <4.2GeV
o) * D0 10.4 b
= - Total

= B* — Jhp K*
+|A103_ -Bi%J/w T
S m 2% By — Jhp h™X
S B Combinatorial
= X

7

, :“
0’0
9,

{ + +

>
v
15¢)
| 1 I | I | 1 i@ '™

5 5.2 54 5.6
M (Jlp h*) [GeV/c?]

Width of Signal depends on hadron momentum




Projection of fit in momentum bins
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Projection of fit in momentum bins
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Projection of fit in momentum bins
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® Mass Range: the lower edge is varied from 4.95 to 5.01 GeV, and

it Systematics

the upper edge from 5.73 to 5.79 GeV.
AAWK of 0.022% and in AAVYT of 0.55%.

® Fit Function:

Vary Parameters of fit functions.
AAVYK of 0.011% and in AAVYT of 0.69%.

® Asymmetry Modelling:

At is set equal to A1, Ae=0, At=0, Ae=AT1=0
When extracting AV¥ AIWT=0, When extracting A/¥VT, AJWK=()
AAVVYK of 0.038% and in AAVVYT of |.6%.

ATIVE — [0.46 4 0.36 (stat) & 0.046 (syst)] %,
Ar‘]a{vt,pw = |—4.2 + 4.4 (stat) £ 1.82 (syst)| %.

J
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® Taken directly from Bd

. 8 2‘_ ...................... ...................... .................. bo Run |i, 10.4 fb“ ......
asymmetry analysis -
(see Mondays talk) © 15

® Fit used to get number of nej
B* events in momentum hs
and pseudo rapidity bins O_Sf_
o © tT2<mK)i<22] ' . R— —— -
- ~ H 4+ 0.7 <In(K)l <1.2
JIYpK _ AJ/YK 05" '.éln(}'()l'iio"?' R e PRy
A _AraW + Ak, p(K) (GeV/c)
I/ _ A )
A =A:l A,
- J
Ay = [1.05 £ 0.04 (syst.)] %.

e(K+) — e(K™)
Ak =

:e(K+)—|-e( )
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AJ/@DK

AT/ — —4.2 + 4.4 (stat) £ 1.8 (syst)]| %.

-

=[0.59 £ 0.36 (stat) £ 0.08 (syst)] %

J

Type of uncertainty AT/VE () AT (%)

Statistical 0.36 4.4

Mass range 0.022 0.55

Fit tfunction 0.011 0.69

Asymmetry modeling 0.038 1.59

A Asracking 0.05 0.05
AAxk 0.043 n/a
Total systematic uncertainty 0.08 1.8
Total uncertainty 0.37 4.8
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Repeat analysis using pairs of orthogonal sub-sets of
the data to check stability
* Forward/Backward

e Forward/Central

* Low/High Momentum
e Early/Late Running

All measurements are consistent

Model

G: hI(K) < 0.7

H: 0.7 < nI(K) < 1.2

J: 1.2 <l(K) < 2.2

Model

A: First Half of Run

B: Second Half of Run

C:n(K)>0

D: 1(K) <0

E: p(K) < 4.2 GeV

F: p(K) > 4.2 GeV

2

JYK (°/o)

A

Model

J: Sol,Tor = ++

K: Sol,Tor = +-

L: Sol,Tor = -+

M: Sol,Tor = --

N: SolxTor =1

O: SolxTor = -1

2
JYK
Araw 0/0)




® TJo test the sensitivity of the fitting procedure, the charge of
the charged hadron in the data is randomised to produce
samples with no asymmetry, -1%, -0.5% and 1%.

® |000 trials are performed for each asymmetry.

® The central value of the asymmetry distribution is consistent
with the input asymmetry and for zero asymmetry we find

o AWK \width of 0.37% and a mean of +0.008 + 0.01 1%
o AT width of 4.8% and a mean of +0.08 £ 0.17%

® This is consistent with the statistical uncertainty found in
data.
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World Averages
calculated using PDG procedure.

J World Average = (-0.45 + 2.36)%
World Average = (0.28 = 0.55)% A /Y -
Uncertainty scaled by 1.8
Confidence Level 0.033 ° DO 2013 0.61
X2
DO 2013 0.7
LHCb 2012 0.00
Belle 2010 3.6
Belle 2007 BaBar 2004 2..24
° BaBar 2005 2.5
Belle 2003 0.01
Cleo 2000 / \
° 2.87
6.8
| | | . ! | | | | | | | | | | | | |
5 10 -10 10
JK o Jhpm
A (%) AV (%)




(ATIYE 10,59+ 0.37] %
AT =[-4.24+48]%

New measurements of A/¥K and AV¥T submitted to PRL
hep-ex/1304.1655.

AV¥K total uncertainty of 0.37% significantly improves on the
previous best measurement 0.55%.

Both measurements consistent with standard model predictions.

AV¥T has been significantly improved over the previous
measurement.



http://arxiv.org/abs/1304.1655
http://arxiv.org/abs/1304.1655

