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Outline

» LHCb experiment

» Run 2010 and LHCb trigger in view of charm physics
» Open charm signals

» LHCb prospects in charm mixing and CP violation

< Time dependent mixing measurements in tagged D — K

* Ycp measurement from lifetime differences
“* Time dependent Dalitz Analysis

% CP violation SCS 3- and 4-body decays

» Summary
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LHCb Experiment

Muon System RICH Detectors

| / specific for LHCDb

Vertex
Detector

| i 1y ‘= j
| i i ;
| | I /

i | S i

AAAAAAA | l i |
| | fi

I | W ' i ! Il‘

- o U . LT\ = L
il [Rescs|
: .

10-250 mrad

....... LHCb K*— K*: (95.95 = 0.27)% ]
— Preliminary w*—K*: (7.16 = 0.02)%
___________ R : S =7 TeV Data
i i W* -
e =
...... 3 -
—— e
I—I—| :
| P o I v sl ;T 1 T
1 ‘ 20 40 60 80 100
Calorimeters Trac Momentum (MeV/c)

Jorg Marks 4™ Helmholtz Alliance Workshop: Charm Mixing Prospects at LHCb 8




Run 2010

» LHC in 2010 » LHCb in 2010

oE_, = 7TeV ® 10! ¢¢ events in 2010

e Luminosity e | HCb efficiency

FIT | | | | | FULLY ON: 90.3 (%)
< sol S S o4t NoV. HV:08(%)
% PRELIMINARY (+10% scale) 49, 15pb_1 \I;:Ig:i?;itz.)z.sm)
\ 40 - ";””AT'L'AS """"""""""""""""""""""""""""""" Deadtime: 1.7 (%)
—A— CMS/TOTEM
8 30
g
% 20 LHCb . . .
gs collected ® Luminosity / beam crossing exceeds
10 37.66pp—L  design values
0~S%0 150 200 250 300 Mean visible p-p interactions / crossing
days in 2010 uw=04 — 25

/:’peak ~ 2 1032 Cm_23_1 . o
With the beam conditions also the

/ £ ~62pb~/day LHCb trigger evolved rapidly in 2010
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Trigger Overview

_ hardware software
» Hardware Trigger (LO) based e B _
on VELO, Calorimeter and \| ooty | T |
MuonsyStem g I —>| dimuon alley |§ % dimuon selection E
°® SeleCt on pT ObjeCtS: g — \l single hadron alley |8 g topological selection é
hy b, pupt, €=y, —1
e Obtain p-p interaction and Z T =
multiplicity information —R Lo design values

» Two level software trigger based on partly / fully reconstructed objects
fully reconstructed objects with all detector information
e Confirm LO trigger objects using detector information

e Select on displaced vertices using VELO

e Use reconstructed objects for exclusive selections
and inclusive streams with clear signiture

» All thresholds are optimized for B selection
prompt D production: €prompt b ~ 10% — still a large sample of D

Jorg Marks 4" Helmholtz Alliance Workshop: Charm Mixing Prospects at LHCb




Trigger - Run 2010

» Rapidly evolving trigger

collision rate| LO HLT1 HLT2 €prompt D
2010 < 2 kHz minimum bias trigger > 90%
l < 25 kHz <25kHz 2kHz l p, , IP thresholds
<300 kHz | <300kHz 10kHz & 2kHz i |
2011 nominal 1 MHz 20 kHz | 2 kHz 10% increasing
Software single hadron trigger fraction
S 0'3?',' T » The sample size of the data collected in
= o2k e Data 2010 - _ _
= k. e MC ] 2010 depends on the trigger analysis
® o2 ° -
- f . LHCb preliminary :
= %15F > —
= F . ] The initally lower rate allowed
- " *s%s E for lower trigger thresholds
T 005F | ) 'I' *00ccerenenns — larger fraction of ¢ events
A

Impact parameter cut fitted track [pm]
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Charm Production at LHCDb

> Prompt and secondary charm K S Lo~ ?',.b'nb'—Ll'H;n; |
BR(B — D*iX) ~ 0.23 51000_ ""'Iil Preliminary
l GC) — ' | Vs =7 TeV Data |
ot , t |=— Secondary MC
" 600 | = Prompt MC
' y y edataD’ - Kr
400 *
200 ‘1
g i _ Gy
PV resolution data (MC) PRI
7 3 0':]_6€]_23’um 0.|...|...|...|1!+..
~/mm [ ~3mm v -6 -4 -2 0 2
) e Yy = ;51 (?7) pm Log (D° Impact Parameter )
0, = ©m

> Open charm signals in the first minimum bias data 2010

P— ) LNy & -
£ _E LHCb Prelimina 0 g
> 120fF - Yo ~34nh 2 LHCb s = 688 t11 3 LHCD wa = 519 02
s F \'s =7 TeV Data mt ~~ J. ™ Preliminary = 1869.9 + 1.5 MeV 2 Prehmmary co = 2286.1 £ 0.72 MeV
9 100F Noignas = 180 £ 19 € \S=7TeV Data o 848 +1.2MeV 0 \s=7TeV Data = 373 t079MeV
Z _F m, = 1867.3 + 2.7 MeV/c? @ N
o 80 g
€ E 18 S =23.5 + 2.5 MeVic? @
2 6of £
] : g
4 1% w
o [ ]
oy
20[%4
of
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D” — Kr Decays

» Untagged and tagged D° mass spectra

D 5 Km___

~8000 T .
& 5
o LHCb D, 1920
% 7000 Preliminary Nygnat = 75632 + 381 L 200
E 6000 |- \/s =7 TeV Data Mass o = B.725 + 0.039 MeV/ 2
; 5000 ~—1880
[ (e}
.
£4000 Q 1860
[TT] N—"
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0 il . ,
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0
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& T T T T T T T T r r
L1800 LHCb ]
1600 Preliminary Nyigna = 17033 £ 186
= s =17 TeV Data
31 400 Mass o = 9.637 = 0.056 MeV/
"0 1200
@
‘51000
o 800
600
400
200
0 .
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0
m(D")[MeV]

£ 1840

1820
1800
140 145 150 155 160Q
0 0
Am =m(D7%) —m(D")[MeV]
rﬁ""sooo* T T T T T T T T T T T T T T T T T T T 1=
L] B -
% X Nyigna = 17033 186
= 4000~ Mass o = 0.49 + 0.04 MeV/c? ]
s f LHCb ]
= 3000 Preliminary
g X Vs=7TeVData A
2 | .
T 2000 J
w [ N
1000} -

0' i B il kinle e Tl
140 145 150 155 160

Am = m(Dn") — m(D°)[MeV]

O/Ez 124 nb—!

e mpo, Am compatible
with PDG

e Expected events in
/ L ~100pb~ 1 :

~ 14 - 10°
~ 61 -10°

tagged:
untagged:
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Trigger — D° — K

> Trigger performance on tagged D° — K7 minimum bias data

Hardware and first stage software trigger efficiency of selected D* — 7TS(DO — K)
data in the low luminosity setup

G%C(L)THLTl = 60 £ 4%
» p; and impact parameter dependence of the software Trigger

1———— Impact parameter : < A PT —
0.9F - {1 3 0.9F < 3
osp  Opmo Dpmoe 3§ g 24GeV 0 GeV
- e 3 O - ]
0.7F . 1 £ 07F ¢ * 3
0.6f- E I I 3 . :
F ¢ 3 © 9 - ¢ -
05t . {1 §&% os ,° E
0.4 ° . 1 o3 o4 ° . 3
Gk . LHCDb preliminary : = E . LHCb preliminary 3
SE . E 0.3 * =
0.2F e Data 2010 3 028 e Data 2010 :
o1 3 0.1f E
O ) S T R S

0 0.1 0.2 0.3 0 0.1 02 0.3
HLT1 single Hadr. / LO HLT1 single Hadr. / LO
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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 >j—@@i [D”)
C Uu

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

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

' ' D> :
‘Dl,Q(t)> — e_z(M1’2_ZF1’2/2)t|D1,2(t _ O)> 2 : CP odd
> Define mass and lifetime differences of D_ and D
[ _—AM—Ml_MQ —E—FI_FQJ F:F1‘|‘F2
T T YTor T T or >
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Time Evolution in D° — K# Decays

» Event classes - flavour tagging at production and decay time

No Mixin Right Sign Decay (RS
et %@DO/;J - n (KD s Mixiyné ) R
Mle#Q Do _y @Wrong Sign Decay (WS) o —v=

0 . .
D™Mixing "~ cF 0.006%
mixed

» Time evolution of the WS decay rate
e assume CP conservationand |z| < 1; |y| < 1

WS d /2 12
Do Typs(t) e (RD +V/Rpy' Tt + - Z / (n)?)
g\l\mxing ~ T
DCS > 0 DCS Interference Mixing
‘?'z / ¢ i IS the strong phase between CF and DCS
® CF amplitudes ( D — K )
Ktn~ r 5 :
' = T cosOir+YSINOknr P P 5 5
J T SMMOIKr + 1Y coSOkr Y
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Analysis Strategy

BABAR approach CDF approach

» Determine signal and background » Measure the Number of WS and RS
PDF's by unbinned max. likelihood fit D° decays in bins of the decay time
N = (3.044 £ 0.0023) - 10°
Nt = (12.74+0.3) - 10°
> Fit the NioL /NtL vs the D°decay time
PRL100, 121802 (2008)

» Unbinned maximum likelihood fit
of the wrong sign D° decay time

PRL 98, 211802 (2007)

=
L=
—

< %Y CDF I 1
Use the fit results of RS decay time o oos
and the resolution function x o
. , = .1 Mmixing fit
no mixing fit gnuns_— ﬂl | p(
i‘ ) 12 4 42 I L1 TIJ[ 1 .
mixing fit u“|'é"'$"'é" 8 10
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Experimental Results - D° — K

=

BABAR
stat. errors only

PRL 98, 211802 (2007) 3.9 o

C4pp™

Rp = (0.303 & 0.016 & 0.01)%
y' = (0.97 & 0.44 + 0.31)%
2% = (—0.022 & 0.03 £ 0.021)%

e BABAR
> PRL100, 121802 (2008) 3.8 ¢ asE ° If33D”F I
RD = (0304 + 0055)% _1_—|— NO m|x|ng Belle 20
= (0.85+0.76)% 008 008 004 002 0 002 004 005
/2 —2
x'? = (—0.012 £ 0.035)% (107%)
- » LHCDb prospects
o= PRLOG151801 20 » Expected events in / £~100pb" :
RD = (0.364 + 0.017)% stronger selection criteria to improve S/B
= (0.06170-30) % for WS Ngs ~ 1.4-10°
= (0.01873-921Y% Nws ~ 5.3 -10°

same order of magnitude as BABAR
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Measurement of y_, - Introduction

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

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

 1+q/pl(ycospy Fxsings) 70 jifetime of D° — CP mixed (CF)

T

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

access to mixing T
Yycprp = P or
T(K~nT) (K~ 7™) .

yop 20 = D°D° mixing
> Test of CP \(/)iolation
A, 7
AY = L with ATZT+ L~ _Ar

T T + 7"

AY £0 = CP violation in D°-D° mixing
CP violation in interf. between mixing and decay

ycp =Y <+  CP conservation
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Experimental Resulis — vy,

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

=
HFAG—(_-hﬂrm IIIIIIllllllllllllllllllllll'r\ T I T 1 I

_ HFAG-charm

EPS 2008 Lepton-Photon 2007

0.732 + 2.8390 = 1.030 %

~ 3.420 = 1.390 = 0.740 %
FOCUS 2000 H—'_H ‘ Belle 2007

CLEO 2002 }_4—.—4{ -1.200 + 2.500 = 1.400 %
Belle 2002 }.Q_._;.{ -0.500 = 1.000 = 0.800 % “

0.010 = 0.300 = 0.150 %

. } 0.260 = 0.360 = 0.080 %

BaBar 2007

Belle 2007 \..% 1.310 = 0.320 = 0.250 %

Belle 2009 H_._+ 0.110 = 0.610 = 0.520 %

BaBar 2009 M{ 1.160 = 0.220 = 0.180 %

World average § . } 0.123 + 0248 %
World average .{ 1.107 = 0.217 %

_IJ.I|||II|||I|l||ll|l|IIIlIIlIIlI]lIIlIII]IIIIIJ—l —1 1 l 1 L 1 l 1 1 1 I L1 1 I 1 1 1 I_I
43210123 45 02 0 02 04 06

Yep (%) AL (%)

yop = (1.107 £ 0.217)% Ar = (0.123 £ 0.248)%
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 LHCDb — Towards y., and A

> Compare D' - KK , D’ — nm and D' — K= to extract ycp and Ar

%)

S0 braminary & esomew 3 Analyse the D decay time distributions
ﬁ 1200 = N5 =7 TeV Data Mass o = 7.64  0.10 MeV/cH ] ] . .
=000 E - Determine (Nk k)i /{Nkx)i in bins % of
g w0 untagged the lifetime distribution

W goo DO — KK

- Determine Tk , T;EK, T from
unbinned max. likelihood fits to the
lifetime distributions

0 1820. . .1840. . .1860. . .1880. . .1900. .
m(D°)[MeV]

T v
L_F LHCDb
%7000 - Preliminary
5 6000 E_ \jg =7 TeV Data

=75632 * 381

e Expected events in / £~ 100 pb~*

Mass o = 8.725 + 0.039 MeV/

Esoooz— Ling ~ 124 0b~" N1oo pb—1 (DO — KT‘-) ~ 61-10°
untagged 0 6
DO S K NlOOpb_l(D —)KK) ~ 8.3-10

factor 10 more data than the BABAR analysis

e 1900 B. Aubert et al., Phys. Rev. D80 071103 (2009)
m(D°)[MeV]

1000

1840

1860

0 -
1820
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Introduction - t Dep. Dalitz Analysis

- 0 0+, —
» Dalitz plot of D — K n" = CE: D° _ Kt _
< Different quasi 2 body DCS: D° v g*t— &
amplitudes contribute and CP: D° — K9, EN Y
interfere s BN

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

D’ :m%(K)rh)

> Time dependence (D > D°:mZ (KJn™) e
(Kot n | DO(t)) = = A(m? ()@ + e~ O
. 2
decay amplitude (f \D0> Al2 = 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 (m3,m?” ,t)
—> extract relative amplitudes and relative phases
= X,y and 7po
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LHCDb — Signal Samples

> Selected tagged D° — K nm and D' — K,K K decays

Entries / (0.67 MeV/c?)

tagged D° — K. mm

—
60 LHCb

Preliminary
\'s =7 TeV Data

Yield 123 £17

50

40

30

|
20 +_ _+ 'T'
- l— --:I
10 S S -+
. Lint ~= 124 nb=1 !
00 5 10

m(D° ©*) - m(D% - m(z*) (MeV/c?)

Jorg Marks

Entries / (0.67 MeV/c?)

400
350
300
250
200
150
100

tagged D° —» K. KK

Ling ~ 124 nb~ !

5 . 10
m(D° ©*) - m(D°) - m(z*) (MeV/c?)
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Direct CP Violation in SCS Decays

> Single Cabbibo suppressed charm decays (SCS) ¢ Kev pre 056008 (2007)

e CPV in SMis CKM and loop suppressed (CPV < O (1073))

e SCS decays are sensitive to CPV in ¢ — uqq transitions
Contributions due to supersymmetric AC' =1 QCD .
penguins could enter. D

e Search for CPV in SCS tagged D° — ntn~#x?, D° - KT K~ 7" by BABAR

B. Aubert et al.
Phys. Rev. D78 051102 (2008)

» Model independent Dalitz Plot analysis to look for CP asymmetries

Miranda procedure Phys. Rev. D80 096006 (2009) ~ 3;.-'-_'.-'__ """"" (é)' 3
Consider the significance in the difference between »?: :"’.' oy )
corresponding Dalitz plot bins. N(@{@) = NG) & 2[ sty 1
Tocp = ~ Mgy :

| o VNG + NG F A :

* Provides better filtering between real & 1 g e )
asymmetries and statistical fluctuations A ”.; i B

e Not sensitive to production asymmetries o 1 2 3°

m2(rn) (GeV¥e?
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LHCD - Direct CP Violation Search

» Dalitz analysis of the SCS decay D" — KTK n™

Time integrated and model independent search for CP asymmetries
in bins of the Dalitz plane.

e Two suitable control channels: DY — K"K 7t and D" — K n'n™

-1 —1
Lint =~ 58 nb Lint ~ 580 nb
- I I — =
Dt K"K nt Df - K"K« Dt 5 KTK 7" Dt o K—atat

% 800 N <. a3 <
3 LHCb Preliminary Q s 60 218000
= 700 \s =7 TeV Data ~ [ ;6000
=t
3z SN 50 &
fg 600 ig 25r .:,uooo
> L
w N(D*) = 2216+ 65 - LHCb Preliminary N(D") =192762+ 734

500 N:D5;=2809i71 \; £ 40 12000 7 T\ Dot

400 - o < Lo 10000

| - 8000
300 [a] M1 S iy | 20 6000
g ~—
200 o 4000
100 1 == o em 2000
T T N R T B BT T S R o L T i B S ST 1] [ ST T P FTETE FEETE FEE T FTEEE PR P’ st
1320 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 02 04 06 08 1 12 14 16 1.8 2 Y~"1830 1840 1850 1860 1870 1880 1890 1900 1910 )
2 2 2/ 4
My i+t (MeV/c*) mi— +(GeV?/c*) Mp— gttt (MeV/c2

e Expectin /ﬁ ~ 100 pb~! a sample of several million events
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CPVin D° — KKnn Decays

» Measure T violation and CPV (asuming CPT) in time integrated 4 body

SCS D%decays, like D -+ KK 7r
II. Biggi hep/ph-0107102 (2001)

e Analyse T odd moments

- Construct an observable which is odd
under time reversal, eg a scalar triple
product of kinematic variables or the
KK — n decay plane angle

- Construct a T-violating asymmetrie
from this observable on the conjugate
decays

e Expect in /£ ~ 100 pb~*

a sample of several 10k events

Jorg Marks
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Entries / (4.0 MeV/c?)

= = =k N
B D o O

/
o

Entries / (1.0 MeV/c?)
3

oo N h O ®
LILE &

F LHCb
— Preliminary
/s =7 TeV Data

T T T T T T T T
16

T T T T
o, =7.5+ 1.5 MeVic’ —:

m,.=1863.4 + 1.6 MeV/c® —

N, =40 =8 =

F_\s =7 TeV Data

2 I L=40+4 nb”

E . ~ -1

: DY — KKrm

1.82 1.84 1.86 1.88 .
m(D")[MeV]

= LHCb S

= Preliminary N, =259

A m=145.2 + 0.3 MeV/c?
G, ,,=0.9 + 0.4 MeV/c?
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Averaged Mixing and CPV Parameters

» Mixing parameter as combined by the HFAG charm group

HFAG charm: CHARM 2010 HFAG charm: CHARM 2010
> o CPV allowed ::-E o N30
; 5 a0
1t < |
E 20
0.5} 0;
-2¢-
O .
: ic _4:
S IO U P .L;z - Sl e sk s el
-1 -0.5 0 0.5 1 1.5 2 02 04 06 08 1 12 14 16 1.8
X (%) la/p|
o - O
~P=0.20 ¢ = (=10.2%5)
Exclude no mixing case at 10.2 o Fully compatible with the CP conservation
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Summary

» LHCb has a large potential for charm physics and is producing
beautiful charm samples

» Raw sample sizes are in some modes already approaching those
of existing measurements

» In 2011 LHCDb expects to produce charm samples capable of significant
Improvements in sensitivity

» LHCDb looks forward to making significant contributions to the charm
sector of flavor physics, especially in

Yy (%)

2
CHARM 2010
5

Arg(q/p) [deg.
N H (2]
o = o = o

la/p|

Jorg Marks
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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
i W ; g d.5.b - GIM meghanisgn (d,s)
— mg — My
dagab “d757b %% |44 L~ m?2
T Y T ase

- CKM matrix (b)
< Lowest order short distance calculation: Zpoz = O(107°) ypor = O(1077)

< x and ¥ enhancement due to higher orders in OPE: = ~y = 0(10_3)
» Long distance contributions

» New Physics
dominate Numerical predictions < E.Golowich et al.: | arXiv:0705.3650
Ko lack in precision Which new physics model can
0 s DO 201072 yield sizeable values forz and y
I T N 0(10-2 < CP violation in charm is small in SM
Kt ~ 0(1077) Measurement of CPV: New Physics
Jorg Marks
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DY Lifetime

> Estimate of the D" lifetime in untagged decays

SEE—— 51 —  pr————————————————
D" — K é 3E ;
LHCDb preliminary N LHCb ]
\'s =7 TeV Data 32'5: I:r_eliminary E
Tpo = 0.398 £ 0.026 ps . e
Nepr = 1278 1.5;— :

0.55—

of;

5 0

lifetime acceptance due to selection and software trigger
e Estimated lifetime is compatible with the PDG value

e In MC we obtain in prompt and secondary charm tagged D° — K= decays

7t ~1/10 BABAR: ~1/2
TDo TpDo

Ot

oy ~ 0.040 ps LHCDb:
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LHCb - DOLifetime Resolution in MC

» Time resolution secondary charm
For prompt charm S R T e
use primary vertex for D* ot =~ 0.465 ps
0 mainly from D*vertex E
160 D" — K y - ;
140:_ 8 100 —;
- 80 3
120F 60 M E
C 40 ) ; E
100 20 i’ E
- 0 2 [l
80f- -2
60:_ —
:_ g 160 —— D° lifetime, reconstructed
40; g 140 — DY lifet ted
20 :— ; - ifetime, generate
805200 1000500 200500 ° 100

Improve D™ vertex
using charged track

from B decay
ot ~ 0.045 ps S °

D° lifetime (ps)

trec - ttrue

or ~ 0.040 ps
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Toy Simulation — WS D — Kr

Use toy Monte Carlo simulations to understand mixing parameter
extraction and statistical significance of the results. Use selection
information and decay time acceptance.

» ML fit of mixing parameters irl the lifetime distribution of the WS data

O(t) i t/ by t _ (gt —t)?
PDF(t;T7tO707 b17b27b3) — TaAr T (bl +b1b2( ) ( ) )6 202 dt’
N 2T
» Decay time distribution _OOMixin Arameter +PD Fyckgr. (t; Tock, 10, 0)
[ ]
Bckgr/Signal = 2.56 Ibp , o
bi=+Rp ba=y  byg=(z"+y")/2
£ 10* L L ;ggt:aHBachround . . . —
2 E2a oo ohre  Pull distributions 500 toy sets, each/[, ~ 10 fb1
o™ 103 @Interference
o Mixing
o c F—— ~ 1.~ T T_°T %2/ ndf 24.54 /39 £ BF T T 1T x2/ ndf 24.87/38
E 107 ; 302_ ;::ztam 0.046929752.;:5;:: g 305— nCnZ::tam-0.0513165(:.3417.25
5 3 25 E_ 0.9754 + 0.0379 3 25 E_ Sigma 1.015 + 0.039
m 10 S wf :
o)) Ennesass 5 E 5 205_
3, ... - g i3 g b3
10 : i ) ié . ) cE __________ l'E s . .
D" proper time [ps] pull o' pull 2’2
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Mixing Parameter Determination

> Measure the number of WS and RS DY — K= decays in bins of
of the decay time ¢t and determine R(t) = Nws/Nrgs (t)
as CDF arXiv: 0712.1567 (2007)

—~ Toy MC Simulation » Simulate decay time distributions of
= 14 of WS and RS decays
o = toy MC data

or = 0.040 ps  7po = 0.41 ps
r=0.01 y=0.01 Rp=0.003

» Obtain Ngs and Ny g fora given
binning in the decay time

— fit result
— generated

> Fit R = Nws/Ngrs as function of the
average decay time in each bin

o | | | | | | | | | | | | | | 111 | | | | | | | | | | |
0 0.5 1 1.5 2 2.5 3 35 4 4.5 / 12
T_[psec] — \V RD, y . XT
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Sensitivity — D Mixing Parameters

LHCDb-2007- 049

» Summary from selection » Statistical errors
Bckgr/Signal = 2.56 o(z?)-107°  o(y') - 1077
N¥S . = 46500 & 2200/ fb~? LHCb2fb™"]  £0.064 +0.87
RS/WS - BABAR +0.37 +5.4
Szg{”bal (1 39 = 0. 17) 10 ’ Belle +8%é +§8

> Extract y. and (x*, y') from toy MC > Sensitivity - combining likelihoods

—p————— ® CentralValue y/ 0.009p——T—T—r—Tr—r—T7—Tr—rr ¢ Central Value
e WS 1 Sigma .
----- WS 2 Sigma 0.0085 — 1 Sigma
— = WS 3 Sigma
Y, ! sigma 0.008
Y. 25|gma
v 3 sigma 0.0075
0.007
0.006

0.006
0.0055
0.005
0.0045

.
u
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Belle — t Dep. Dalitz Analysis Results

> Proper trme f|t results » Mixing parameter fit results

10;— ' — comb. baCkgr (D . - no CPV (stat. onIy
o CPV i o[ R

“F = data - e -

CLEO 9 fb’: o

10;
: PRD 72, 012001 (2005) | | O
10‘% f (—4.7< x < 8.6)% - ' :
Pt +'+ — (—6.1<y<35% |° / """ ]
E ¥ +|»+ T H ¥ ¥ ¥ § [fs] _ |
000 0 Zoo0 4000 — —
— no mixing =~ ———
TKOrtr— = 409.9+0.9 fs excluded at 2.2 o 1 33[%] i
» Allow for CP violation Belle 540 fb™: PRL 99, 131803 (2007)
ol i i imi +0.09+4+0.10
Dalltzoplot pergmetere from fit are srmllar x = (0.80 % 0.2970-990-10y07
for DY and DY no direct CP violation 10.084-0.06
. : : y = (0.33+0.247575708) %0
¢ CP violation results :

lq/p| = 0.867559 5703 + 0.08 —
arg (q/p)[°] = {4 H+16+5+2 no CP violation

—18—-3—4

Jorg Marks 4" Helmholtz Alliance Workshop: Charm Mixing Prospects at LHCb




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

