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% Introduction

» Most unexpected physics result of last years spring conferences:
Evidence for D° - D° Mixing from the Belle and BaBar Collaborations
CDF Il was able to present evidence end of the year 2007

» Neutral meson mixing has been already observed in the K (1956),
B (1987) and B_(2006) systems

» Why is D° Mixing interesting ?
¢ Processes with down type quarks are involved in the mixing loop

“ Within the Standard Model mixing and CP violation in the charm sector
are expected to be small

% Depending on the measured values of the parameters it could
indicate new physics

> Present an overview of the mixing measurements of D° mesons
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Outline

» Charm mixing phenomenology
“ Mixing
*+ Time evolution
“* Processes

> Survey of recent results of D° mixing

7/

** Mixing parameters (and CP violation as related to mixing)

“» Experiments
BABAR, Belle, CLEO, CDF

*» Techniques
Time-dependence, lifetime differences, Dalitz plot analyses

*+ Hadronic decays
Twobody and multibody decays, quantum correlated decays

» Summary
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Mixing Formalism

Neutral D° mesons are created as flavor eigenstates of the strong
iInteraction. They can mix through weak

o\ U C =0
interactions. D >:@@i [D”)
C Uu

» The time evolution is obtained by
.0 (DO(t) i (DO(t)
91 (oogey) = 1= 30 (o)

> The physical eigenstates are D_ and D.:
1D1,2) = P\DO> + (J!D()) D, : CPeven

‘Dl 2(t)> _ e—i(M1,2—iF1,2/2)t|D1 Z(t _ O)> Ds : CP odd
» Define mass and lifetime differences of D and D
[CC——AM—Ml_MQ —E—FI_FQJ F:F1‘|‘F2
T T YTor T T or 2
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Time Evolution and Mixing

Mixing will occur if either x or y is non — zero. The time evolution of

the probability to find a D°( D) after a time t is:

6—Ft

I(D° — D°%t) : (D°|D°(t))|* = > [cosh(yT't) 4 cos(zTt)]
~ ~ o—Tt D
I(D° — D%¢t) : (D°|D°(t))|? = 5 [cosh(yI't) — cos(xI't)]|=|?
q
xr = 0.946, y = 0.997 r =248, y=0.1

o7 [(KO|KO (1))
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~ Charm Mixing Processes

» The box diagram contributions to charm mixing in the Standard Model
are expected to be very small

“+ d-type quarks enter the mixing loop < Suppression by

AT VoW W oW Wl

= %% B G- d.8,b _ = - GIM meghanis;n (d,s)
_ _ mg —my
dagab “d757b %% W L~ m?2

c—— o —— U C— d.5.0 u - CKM matrix (b)

< Lowest order short distance calculation: Zpoz = O(107°) por = O(1077)

% x and ¥ enhancement due to higher orders in OPE: z ~ y = O(10™ %)
» Long distance contributions

» New Physics
dominate Numerical predictions

% E.Golowich et al.:

arXiv:0705.3650
lack in precision Which new physics model can
K
o patd 50z 0(10-2) yield sizeable values forz and y
I T y N 0(102) < CP violation in charm is small in SM

Measurement of CPV: New Physics
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Mixing in D° — K=« - Flavor Tagging

B Flavor tagging at production time ¢ }DO
C
» Standard technique in charm physics: use D*+{— “
d u +
% Narrow peak in Am = m(Drt) —m(D") duetoasmall Q

< Select events around the expected Am with good background suppression
< The charge of the low energy © determines the flavor of the D°

B Flavor at decay time
> Use final state particle properties to tag the D° flavor at the decay time

DY — K
. f Wrong Sign Decay (WS)
mix - @ D° Mixing

Right Sign Decay (RS)
4 no D° Mixing
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Doubly Cabbibo Suppressed Decays

The flavor tagging at decay time does not uniquely identify Mixing

in hadronic D° decays

d
g:g:;bo:olred (CF) - W “S<@ RS decays
.a U
Doubly Cabibbo U
suppressed (DCS) W* s
decay Rp ~ 0.3% ; - Z@ | 'ws decays

Mixed CF decay d
Ry ~ 0. 006% ﬁ@

— D’
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» Interference between
DCS and mixed CF
) decay

D° Mixing
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Time Evolution in D° — K7 Decays

> [?iscrlmlnatg DCS and mixing by their proper WS decays
time evolution DY N
% DCS: exponential time distribution = \Mlxmg
s mixed decays occur with a time structure DCS % D
. . -]
> Time evolution of the WS decay rate 2 / CF
assume CP conservationand |z| < 1; |y| < 1 K*m~

12 12
Tws(t) o e Lt (@—I— VRpy' Tt+ ud Zy (I‘t)2)

_J/

= Vv 2 2
DCS Interference Mixing\/ _ x4y — Ru
> Strong phase ok, ; 2

/
X

/

Y

QZCOS5KW+ySin5Kw 2 2 2 2
—x SiNdKx + Y cOS Ok r y’ tat =a Ty

J i is the strong phase between CF and DCS amplitudes ( D — K )
phase may differ between decay modes
phase may vary over phase space for multibody decays
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BABAR - D° — K Event Selection

> Event topology > Dselection (PID, m(Kn), large P*(D°))
Dt - D", D’ 5 K nt >7r;;gselection (Am, small P*(,,))
7T—|_ K_ Cf -
= 1129000
o RS candidates
.(_5. 10°
s

I ] 0.145 = i 10

<l >=240pum
o; = 100um

I
ﬂ-tag DO,

o
-
(=2

Interaction
Point

AM (GeVic?)

Ty Beam Spot

P

»Beam spot constraint vertex fit to
Tiag, D° provides ¢(D°) and o, (DY)

) .88
M, (GeVic?)
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D° — Kz - WS Branching Fraction

Determine Signal and background PDF's by unbinned maximum likelihood fit

|||||||||

1 rs * Data

o 10° % ol |t Cresea . RS Signal:
.l O MRandom,, | / 1141500 + 1200 events
E 10 ~ 1045 .CombinatorialfE
— I o E 7
£ ol . 8, 4 il
E’ 10 I 10 WS Signal:
102* 102 4030 = 90 events
1.81 1.865 1.92 0.14 0.15 0.16
m(Kw)[GeV/@] Am[GeV/cQ] WS b e
~ gool[ + BABAR| «,  ws|, ‘D ranc |r:g raction
© TN | M(Kn) 1 S1500(am| 1 [wssigna 1 BABAR (384 fb™'):
> 600" 2 | BMRandom~n,, | |PRL 98, 211802 (2007)
Bl ~1000. | Mvirecon 0 1 Ry g = (0.353 0,008 4 0.004)%
‘2 400: E Combinatorial - Belle (400 fb1)
S o0 = PRL 96, 151801 (2006)
m <07 > Rws = (0.377 £ 0.008 = 0.005)%

1.92 14 0.15 0.16

Physics in Collision 2008: D° — D° Mixing



DY — Kz — WS Decay Time Fit

> Fit the wrong sign D° decay time distribution BABAR (384 fb™)

. . PRL 98, 211802 (2007)
Use the fit results of RS decay time
and the resolution function WS decay time, signal region

* Mixing fit results

L : S B =
no mixing fit gt 3
- R B Random =, -
FWS (t) I/ xlz + y/2 2 2 B Misrecon. D°
—I't — RD + Yy RDFt + 4 (Ft : B combinatorial _;
E — _ % --------- No mixing it
- . @ -

mixing fit 2 -

Rp = (0.303 4+ 0.016 + 0.01)%
y' = (0.97 + 0.44 + 0.31)%

z'? = (—0.022 + 0.03 £ 0.021)%

Residuals

) booob - .
e data - no mix fit
— mix fit - no mix f_it

The mixing fit provides
a better description
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D° Mixing Fit - Likelihood Contours

i - - eali BABAR (384 fb™)
» Significance |§ computed from .Change in log likelihood PRL 98, 211602 (2007)
The contours include systematic errors

30— 1111 Bestfitisin non physical
- BABAR 4 '¢gion
20 - Best fit with x'* >0 has
: 1 —2AInL=0.7
%103_ . - Statistical errors only
: - e 1 Best fit to no mixing has
- 1 —2A InL = 23.9 (4.
~ e Bestfit 30 . nk =23.9(4.50)
-100- © Bestfit x* >0 4o Fit is inconsistent with
-+ No mixing 0 .
] no mixing at 3.9 ¢
20730 0.5 0.0 0.5 1.0

x2/110°3

Evidence for D° — D° Mixing
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DY — Kz - Fit Results CP Violation

> Separate decay time fits to I‘%S(t) IR (2'F)2 + (y'*) 5
DC(+) and D%-) data ot = Bp Ty Rplt+ .
y+ = (0.98 £ 0.64 £+ 0.45)% y_ = (0.96 £0.61 +0.43)%
2’2 = (—0.024 4 0.043 + 0.030)% 2 = (—0.02 £ 0.041 £ 0.029)%
ap=Bp=Bb [ 571 150115)%
R} + R ' ' '

D°decays |

1 | 1 1 1 I
-0.5

No evidence for CP violation found
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CDF Il — D° Mixing in D° — K

» Measure the Number of WS and RS » Mixing Parameter

D° decays in bins of the decay time Rp = (0.304 & 0.055)%
Nt = (3.044 & 0.0023) - 10° y = (0.85+£0.76)%
N&?g — (127 + 03) . 103 ZC/2 = (_0012 :l: 0035>%

> Fit the N{p% /Nt vs the D° decay time & . Sapaning
~ oo arXiv: 0712.1567 (2007) o 20 + no mixing

S | CDF I at = |

@ |45 o

(ng 0.008f

= | mixing fit Or

< 0.006- }[ *

7 o '% ’ -10r  exclude

‘£ 0.004 J[*{HJF e NO MiXiNg fit Inolrpilxilng Ia’lt .3'8.0. o~

AT -0.5 0 0.5
LA £?(107%)
0 2z 4 ¢ ;[TD;‘]" Very good agreement with BABAR
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D' & K7 Results: BABAR Belle CDF

» Results of the K'm analysis by » Compare D° — K results
Belle in 2006
; “ : | 4I'OIO Ifbl-1I | ; ulo{"l}"‘i’lfstat. om‘T é_ BABAR
ol e merv - stat. errors only
. OF o stat] 3
-10 | - . -
[ no-mixing _ —® BABAR
20 [ 20 excluded h " @ CDF |l
' ] e Belle Belle 2
0 02 04 Tos o -1—+ No mixing  ~ ,e, le, | ,Gl o
PRL 96,151801 x'2 %107 008006 w04 002 0 00z 004 006 _
2% (107%)

RD (0.364 + 0.017)%
y' = (0.061059)%
z'? = (0.01810-921)%

All 3 mixing parameter measurements
agree at the 2c level
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First Measurement of ok, by CLEO-c

» Motivation

< Need dk, to compare the measurements of y and y'

* 0= -0k, Is defined as the phase of the Kn DCS to CF amplitude _ i, 03802 2264

- +.— 0 _
ratio }2§+W :goi e with A 0.06 (sub. to PRL)
p—

» Determination of the strong phase in quantum correlated D° D pairs
ete”™ — ¥ (3770) — v* — DD’ = C=-1

< Measure time integrated yields of correlated and uncorrelated D° decays

< The ratio of correlated and uncorrelated D° decay rates depends on
the mixing parameters and ok,

— Extract x°,y, r* and cos( 8, ) from time integrated yields

< External branching fraction are used and including external mixing parameter
measurements improves the dx, extraction
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Results of the ok, Measurement

» Extract the strong phase 8 in a fit to 281pb™" of CLEO-c data

(external branching fraction measurements are used)
x sin (0x-) can not be determined in this fit, therefore set = sin (dx) =0

cos (Okr) : 1.03+8:?1’% 4+ 0.06

» Including in addition external measurements of mixing parameters

improves the fit. external input parameters
x sin (0x-) can now be determined gfﬂ’am@tef o vare
T 0.00811 + 0.00334
cos (Okr) : 1.10 = 0.35 £ 0.07 r2 0.00339 =+ 0.00012
) y’ 0.0034 £ 0.0030
X Sin (5K7r) : (4.41-%-5 + 0.29) . 1073 2 0.00006 + 0.00018
. +11+ 9
JiO (22 795747)°

» Established a new technique using time independent measurements
of mixing parameters and the strong phase.
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Measurement of ycp - Introduction

> Decay time of D°'s is exponential with modifications due to mixing

+ T 7+ lifetime of D° (D°) — CP+ eigenstates

~ 1+q/pl(ycosps Fxsinds)  70: ifetime of D° — CP mixed (CF)

~

> A lifetime difference between CP+ and CP mixed states gives

access to mixing

7Y (K~ 7T)  T(KTat)

yor T 1 or yor T(K‘K"‘) 7'(7T_7T+)
ycp 70 = D°-D° mixing
» Test of CP violation
OA + -
Ay =127 with A, = " = A
T T 4+ 7

Ay £0 = CP violationin D°-D° mixing
CP violation in interf. between mixing and decay
Yycp =Y in the limit of CP conservation
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Belle - Results for ycp

> Lifetime ratio measurements of CP+ and
CP mixed D° decays by BELLE ST Teea Trom
provide evidence for D°-D° mixing [x« 110K | 95%
T 50K | 92%
Y, =(13.1+£3.2+25)-10° o LM |
_ 3 017
> Evidence for D° — D° Mixing S 0.6
* exclude no-mixing at 3.2 ¢ (4.1 ¢ stat. only) % _
S 014}
> No Evidence for CP violation o
012 F
Ar =(0.01+0.3+0.15) -10° |
(.09 3

PRL 98, 211803 (2007)

>
Lo

BELLE

“"a e
1\\1\
DR n*}“:;‘\m
al i,

i Ay 7 T S Sk R W I
Ylppe

 DLK K- / DFP-K7t
(.15 | decay time ratio
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BABAR - Lifetime Measurements (1)

> Event selection from 384 fb™

% Require D** — Dz tag
identify D flavour by 7, charge

¢ Clean signal samples with high purity P

4500 !

- A A s s o
4 40000

woEN=69696 [ 7o+ fo— 7 Lf N=30679 ot 3 =wEN=730880 Ji K| -
:ZEE%:P=99.6OA) E 12002 P=98.0% _z 30000;—P=99.90A) —;
el 3 1000F 5 25000F E
2000F 3 s00f 3 20000F E
1500 4 600 : 3 15000 = E
1000F- 3 400 3 10000 =
5005_ —E 200F 3 so000fF =
E i ] ; R - F, | | [esegeeennt b = E. . . 1 ] . T B
O=="78 1s2 184 186 188 19 1902 077778 182 184 186 188 19 192 0=="T8 1s2 184 186 188 19 192

D° Mass [GeV/c?]
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BABAR - Lifetime Measurements (2)

> Determine D° lifetimes from unblnned max. likelihood fit to aII 5 samples

T Data 3 = o I"Data‘”z i ‘* ‘ T hata
Dzlgtnal 1 3; D J [ ]signal _ 103 £ D N Dzlgtnal 3
8_ [ charm E 310 E K-K+ I I charm E 3 B e TE+ r" [ charm ]
8 3 M comb. 1 8 L # Mcomn. 8 [ .; Il comb. |
S 10 Sie- : 5 slr :
£ - £
[ L [ o L
@ RTIR . UL -
F Tl 3 = 3
r ] i N
1 E 1 Lﬂ ‘ ﬂ . m‘—
Eg 2;%‘#\ bk by }l\*ﬁ\{ﬂ\ﬁlﬂﬁ‘ml ﬁr‘h T T E;:E 2 e ﬂi%”‘ i “‘ i Tlﬁ } “T*l* ﬂ* 1 *ﬂ‘* } gg 2 T e {‘Tu ‘T T *MT
25 -2T TT‘L}H‘{HHIH Tl T ‘+ J‘.%j(‘}i‘rlg‘j(w%‘ﬂr%‘flﬂ\ \j[ﬁg Zé _2 #HIIT%TTTHT{ H% TTTH \TH ‘\HT T fI\T‘ TFHH‘T}IHL L‘ TIH Zé -2 TH‘ ‘ .‘rj(l ITH \‘\T L“r i ‘ | it
20 1 23 s 2 -1 0 1 2 3 4 2 -1 0 1 2 3 4
t (ps) t (ps) t (ps)
Tr= = 409.33 £ 0.7(stat.) fs
Tkn e
. . +
» Summary of the lifetime measurements ThK b
. T I
< Most of the measurement systematics of the Tfff
- - , R
signal cancel in the ratio Tfm
. . nn I |
< Systematics of the backgrounds to the different | | |
modes do not cancel 008403 1?11’50]
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BABAR - Results for ycp

» Determine ycp and AY from TKW,TI@K_ 7, __ measurements

y it

Tagged D° event sample (384 fb™"): arXiv: 0712.2249
(sub. to PRD-RC)
Yycr AY

K Kt (1.60 +0.46 £ 0.17)% | (—0.40 & 0.44 £ 0.14)%
ot (0.46 +0.65 £ 0.25)% | ( 0.05 =+ 0.64 +0.32)%
combined | (1.24+0.39+0.13)%  (—0.26 +0.36 & 0.08)%

» Evidence for D° — D° Mixing at the 3 & level
* No CP violation found

> Combined results with an untagged D° sample (91 fb™") PRL 91, 221801
yop = (1.03+0.33 +0.19)% (2003)
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Experimental Results - ycp

»Combined pr and Ar as averaged by the charm subgroup of HFAG

FOCUS 2000

CLEO 2002

Belle 2002

Belle 2007

BaBar 2007

World average

L L LR L R B |

Baijing 2007

0.732 +£2.890 £1.030 %

3420+ 1.390 £0.740 %

-1.200+ 2.500 + 1.400 %

-0.500 + 1.000 + 0.8300 %

H 1.310 + 0.320 + 0.250 %
Lol 1.030 + 0.330 +0.190 %
H 1.132 + 0.266 %

II|IIII|IIII|IIIIIIIIIIIIII
-1 01 2 3 4
Yep (%)

yop = (1.132 £ 0.266)%

Belle 2007

BaBar 2007

World average

A. Schwartz et al.
arXiv:0803.0082

Lep1n-P'hc|1 n 2007

0.010 £ 0.300 £ 0.150 %

. i 0.260 = 0.360 + 0.080 %

‘ 0,123 +0.248 %

Ar (%)

Ar = (0.123 £ 0.248)%
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Belle — t Dependent Dalitz Analysis (1

- 0 0+ —
» Dalitz plotof D — K /7"« CE: 10 . o _
< Different quasi 2 body DCS: DY s g*t— &
amplitudes contribute and CP: D° — K0,0 A
interfere S BN

“ Dalitz analysis allows to determine amplitude and
relative phases of 18 modes

D’ :m%(K)rh)

> Time dependence D > D®:m3 (Km™) e
(Kor+a | DO(t)) = = A(m?, ()= ®) + e~ O
. 2
decay amplitude (f ‘D0> A2 = f(z,y)
+;ZA("” m?)[e O 4 e~

<+ The decay rates contain functions of x and y

» Perform unbinned max. likelihood fit in the signal region to (mi,mQ_,t)
—> extract relative amplitudes and relative phases
= X,y and 7po
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Belle — t Dependent Dalitz Analysis (2)

> Select 534410 + 830 events in the signal region with 95 % purity in 540 fb™

40000

20000

Events /0.02 GeV?/c*

2 3
m? (GeV?/c?)

m?(K0r~)

\

2 3
m? (GeV?/c?)

Jorg Marks

Events /0.02 GeV?/c*

Events /0.02 GeV?/c*

10000

7500

5000

N
(4]
o
[=]

10000

5000

m?(Kor™)

0.5

% 115 2
m_2 (GeV/c?)

Resonance  Amplitude Phase (°) Fit fraction
K*(892)" 1.629+£0.006  134.3£0.3 0.6227
K5(1430)~ 2,12 £0.02 —0.9+0.8 0.0724
K35(1430)"  0.87 £0.02 —47.3+1.2 0.0133
K™ (1410)~  0.65=£0.03 111 £4 0.0048
K™ (1680)"  0.60 £ 0.25 147 + 29 0.0002
K*(892)"  0.152£0.003 —37.5+1.3 0.0054
K5 (1430)"  0.541 4+ 0.019 91.8 +2.1 0.0047
K35(1430)t  0.276 £ 0.013 —106 £3 0.0013
K*(1410)*  0.33 £0.02 —102 £ 4 0.0013
K*(1680)"  0.734+0.16 103+ 11 0.0004
p(770) 1 (fixed) 0 (fixed) 0.2111
w(782) 0.0380 £ 0.0007 115.1 £ 1.1 0.0063
fo(980) 0.380 +0.004 —147.1 £ 1.1 0.0452
fo(1370) 1.46 £ 0.05 98.6 + 1.8 0.0162
f2(1270) 1.43 +0.02 —13.6+1.2 0.0180
p(1450) 0.72 +0.04 41 £7 0.0024
o 1.39+£0.02 —146.6 £0.9 0.0914
0P 0.267 = 0.013 —157+£3 0.0088
NR 2.36 £ 0.07 155+ 2 0.0615
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Belle — t Dep. Dalitz Analysis Results

> Proper trme flt results » Mixing parameter fit results

10 i T - Comb baCkgr Y e no CPV ( (stat °n|y
~ no CPV f o[ —E

F m data . . --- CPV _

o CLEO 9 fb: B
: PRD 72, 012001 (2005) | | e
o j (—4.7<x<86)% | | _
i T PR (=6.1<y<35)% [°[" P\
A e 4 s Ea e
3000 0 Z000 4000 — Sy ]
— no mixing = ——1mu
Tng+7r_ =409.9 £ 0.9 fS excluded at 2.2 & 1 Q?[%]Z
» Allow for CP violation Belle 540 fb™ : PRL 99, 131803 (2007)
¢ Dalitz plot parameters from fit are similar z = (0.80 £ 0. 29+8 8g+8 10y

for DY and D° no direct CP violation
*»» CP violation results :

lq/p| = 0.8613:5070:03 £ 0.08 ——

arg (q/p)[°] = —14716+3+2 no CP violation

y = (0.33 £ 0.241595%0:00) %

—18—-3—4
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BABAR - D — K*r " Dalitz Analysis

» Analyse time dependence of Wrong Sign events in quasi 2 body decays
< 2 types of WS decays (as in D° — Kn) =
- DCS: DY > Kta—xY
- Mixing followed by CF decay: N3
mixing
DY - DY - Ko 70
- Interference:

BABAR |

preliminary

Right Sign (RS)

3

2 2 C
FK7T7TO — f(mKwamKwoataxaya(s) 055

< Determine DCS and CF Dalitz amplitudes and LEEE AR
phases in a fit

%
« Extract x and y from a fit to the time dependence®
of the relative WS decay rate:

’/

¥y = yCOS((SKﬂ'WO) — X Sin(éwao) 1.52—
r = c0S(0 g nno) + Y 5tN(O o) I
Ok =0 : strong phase difference (# 0k ) '01483 +56events ., .

0.5 1 15 2 2.5 3
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BABAR — D° — K7 #° Results

» Mixing parameter fit results

0.06 -1
N EL BABAR

preliminary

0.04F

- stat.+syst. errors
0.02-

o /+
no mixing
consistent with only 0.8 % /"
vuar Y (—0.14 1+ 0.60 £ 0.40)%
T

" =(2.39+0.61 +0.32)%

i | | | | | | | | | | | | | | | | | | | | | | |
00806 004 -002 0 002 004 0.6
w//
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D° Mixing - Combined Results

» World average mixing parameters are provided by the HFAG charm group

A. Schwartz et al. : C =
2rXiv-0803.0082 = ® Experimental data indicates D° — D"

2 [ R mixing
- . el | y=(0.73+0.18)%
I onding
R T, ers fixed r = (091 + 026)%
1-
i e v measured from D° lifetime differences
0.5 |
i yop = (1.132 £ 0.266)% > 0
no mixing | J 2o T(|D1)) < 7(|D2))
excluded~7 6 [~ 7~ T T “mac CP even state CP odd state

4+—=u3 0 05 1 15 2

)((9"0) .
* x determined from D° — K977~

Rp:  (0.3342+ 0.0083)% z >0

J: 0.36 &+ 0.20 rad
Scnro © 0.55+ 0.45 rad My(1Dv)) > Mz(|D2))
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D° Mixing & CPV - Combined Results

» Global fit of mixing parameters allowing for CP violation
Parameters are almost identical to the CP conserving case

A. Schwartz et al.
arXiv:0803.0082

o
5 FPCF 2008 ‘ CPV allowed I

R T LT [T,
L L REEET TTTT | T !
...... T

y (%)

Arg(q/p)

- . 1a : |

- B30 B
e IpEBSEpRES) SpSSCuniaiel ANIRMRARENDE IRERRIERNS| | /(%] -

b | | 11 1 § 11 1 | 111 1 E 1111 E 1 11 E 1111 . 56 _1 -5J_ .....
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Ap = (—2.0+2.5)%
lg/p| = 0.87+£0.17 Consistent with no CP violation

¢ = (—0.16 + 0.14) rad
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Towards D° Mixing at LHCDb

» MC study of D° Mixing in D** — 7/ DY (K*n~ , KT K~ ,ntn™

¢ Full detector simulation including trigger of minimum bias
bb and signal events

“ Special higher level trigger stream for D* LHCb-2007-049
» Event yields after a cut based > Extract y.p and (x*, y') from toy MC
selection of D*+ (DO — KJr ) Statistical error by a factor 5 smaller
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Signal extraction, systematic errors

Bckgr/Signal = 2.56 and .... a lot more to be done
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> Experimental Evidence of D° Mixing from 3 Experiments

» Measured values of the mixing parameters x =y = 1% are
compatible with Standard Model

> World averages of the mixing parameters exclude No D° Mixing at ~7c

> No Evidence for CP Violation in D° Mixing

Looking forward seeing new and updated results on D° Mixing
at the summer conferences
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