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CP-violation in the Standard Model vs observation

CP-violation in the SM:
n~ 0(107%)
CP-violation in the universe:

n = (6.21+0.16) x 107 *°

Direct CP-violation: indirect CP-violation:

A-B+#A—-B AsA+£A= A
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Introduction

Use the CP-even decays D°—K~K* and D°—7 "7~ to study
direct CP-violation
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Prompt tagging

Initial flavour: charge of the 75 in prompt D** — D% and
—=0
D*= — D 7w_ decays
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Experimental complications

We want to measure the CP-asymmetry:

r(D° — f)— (D’ —7)
[(DO — )+ T(D° = 7)

Acp(f) =

We measure the number of signal candidates:

Nsignal(D*+) - Nsignal(D*_)

total
Nsignal

Araw(f) = Acp(f) + Ap(f) + Ap(ms) + Ap(D™)

Ap(f):  Detection asymmetry of the final state K~ K™
Ap(ms) :  Detection asymmetry of the tagging 7
Ap(D*): Production asymmetry of the D*

Araw(f) =
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Experimental complications

How do we get rid of the nuisance asymmetries? We use both
the D° -+ K=K+ and D° — 7~ 7" decays:

Araw(KTKT) = Acp(K™KT) + Ap(K~ K )+ Ap(ms) + Ap(D*)

Aaw (7)) = Acp(n™mT) + Ap(n 77) + Ap(ns) + Ap(D*)

and measure:

AAcp :Araw(K_ K+) - Araw(77_77+)
:ACP(KfKJr) — ACP(7T77T+)
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BaBar 38561 [ 1]
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Theory predictions: AAcp ~ O(1073)
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Status of CP-violation in 2-body charm decays
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Measuring direct CP-violation

_ D" —f) g
AcelF) = [(DO — f)+T(D° = f) acp(f) = A=

Measure the difference of CP-asymmetries in the two decays:

AAcp = ACP(K7K+) — ACP(TI'77['+)

(t) . AL —
~ <1+<>~ycp)'A3‘é'f>—i>'Ar

T
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The LHCb detector

Excellent tracking, good PID to distinguish D® — K=K* and
DY — 77t decays.
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Fiducial requirements

—_
(=
S
(=]

800
600
400
200

Dy () [MeV/e

=200
—400
—-600
—-800

S
T[T [T [TI T[T T[T T[T [TT T[T 77T

—1000F————=%
5000

S

March 13, 2016 Andreas Weiden: Direct CP-violation

- 10006--
p. (@)[MeV/c]

using prompt 2-body charm decays at LHCb

S -1
15000 20000

09TE0°CO9T-AIXIE

Appendix (15)


http://arxiv.org/abs/1602.03160

University of HCh
Zurich™ m

Fit model

Describe data in
§m = m(D*) — m(D®) — m(ws) = m(hhrs) — m(hh) — m(ns):
— Signal: Sum of two Gaussians with Johnson function:
J(dm; p,04,0,7) = ﬁ exp [—% (’y +4- sinh’lz)z],
with z = (m)

af

E LHCb Monte Carlo

Allow a difference between

Events / (0.05 MeV/c?)
=
1

the means and width }
between D*Tand D*~decays. 1 1
Validated on MC. ) ¢ 5mB(MeV/U)

et i Moot -Jrr[*rd'a-’

— Background: Empirical random p|on background function:
Pog(dm; B, C,dmp) = [lfexp( M)] +B<5m0 )
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Results in subsamples

E

polarity trigger /s [ TeV |  AAc, [%]

up TOS 7 —0.40 £ 0.35
up nTOS 7 ~0.1940.29
down TOS 7 —0.314+0.29
down nTOS 7 —0.06 +0.24
up TOS 8 —0.11+0.21
up nTOS 8 —0.224+0.17
down TOS 8 —0.22+£0.21
down nTOS 8 +0.24 +0.17
average —0.10 £ 0.08
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HFAG results for direct and indirect CP-violation
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