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Mixing and CPV in D° — D°

« Charm mixing: unique probe of mixing in the up-type quark system

- Mass eigenstates are related to their flavor eigenstates via
D, ,> = p|D*> £ q|D*>, with |g[* + [p* = 1

* Ifindirect CPV is conserved, |g/p| =1, ¢ = arg(q/p) =0

- Mixing parameters based on the mass and width differences:
x=(m,-m)lT,y=0,-T)2[LwithI' = (" +1)/2
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Signal extraction of D° —

CF lc_Jj ot
DO ﬂC(VOf‘ T D*+ — DO 188 right-sign events W+§<
~—— 0 DV K- c s -
tagged by the D\_\g:// =) U . K
“soft" pion =0
D : DCS u -t
* D*+ — DO 1+ m}? m wrong-sign events . s K
~——_0Cs A : °
u u
~ }-{1|06' ' L R B [l | e ?<1|03' ' T ] -
% Tr*f_@3fb'1 — Fit E % 50:—@3fb'1 — Fit ]
> 6F B Background 3§ (= L B Background
= sE l RS mode: 1 ||l 40
> 4_ 54 M signal _ > 300
Q candidates 1 & ¢
= 3F 1= _r
= 1 (|2 20F
=) 2 [ - = B
g Computed with known 7 % 10k
U 1E Iao and TT* masses - @) :_
0 : 0
2.005 201 2.015 2.02 2.005 2.01 2.015 2.02|
PRL 111,251801 M(D”TC;T) [GeV/c?] || PrL 111251801 M(DU‘JI:) [GeV/c?]




Decay-time-dependent WS/RS ratios

« In the limit of x, y « 1, and assuming no 6 B S
CPV, the WS/RS yleld ratio R varies with o [ )

D° decay time ¢ as: 25 - ]
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« We now write separately for D° (R*) and
D°(R-) to search for CPV: 4

\/— f2__|_y32:|: (_f>2
b+ vy —
T T

=
Eo

=
. Mlxmg parameters (RD : ,yi) are = 0
: = &
measured separately in D° and D° o
samples / & A2
B F _ I 1 C | R 1 WA
Efficiency-corrected ratios accounting 0 2 A ¢ 20

for the (decay-time-independent,
~1%) asymmetry in detection ti
efficiency between K*r and K-r* 5



results

15

y' [107]

10

— 1o LHCb
------ lo BaBar

PRL 98, 211802 (2007)

lo Belle
PRL 96, 151801 (2006)

------ loc CDF

PRL 111, 231802 (2013)

-
I

No CPV

-1 -0.5

LHCb mixing results are consistent with
those from other experiments
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All uncertainties incorporate
systematic effects from secondary D
decays, etc
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Mixing and CPV results
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Results are consistent with CP conservation 7



Interpretation of the LHCDb results
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Summary

 LHCb now provides the WS mixing and CPV
measurements with unprecedented level of
precision

» Neither direct CPV or CPV in D° — D° mixing is
observed, being consistent with SM

 The LHCDb CPV results are capable of playing
an important role in constraining |q/p|






WS/RS ratio versus D° decay time
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Hardware trigger system for hadrons: based

on large E, depositions in the hadron Cal.

Tracking system:
Ap/p = 0.4-0.6% @ 5-100 GeV/c, corresponding to ~8

MeV/c? mass resolution for D = Knt

Muon EM + Hadron
Calorimeters

RICH detectors:
Good K/m separation for p < 100 GeV/c with
mis-ID rate at a few percent

Requiring [M(KTT) —
M(D?)| < 24 MeV/c?

Silicon Vertex Locator:

20 um impact parameter
(IP) resolution,
corresponding to ~0.1t
decay-time resolution for D

- Knt
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