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NIgger Outline

® Why (open) Charm?

® The first results
Open Charm peaks

Open Charm cross-section

® Perspectives
* Mixing & CP violation
*YCP, Acp
* Rare decays
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For LHCb results on J/y see talk by Giovanni Passaleva,

Prompt J/y and b —JAyX production in pp-collision at Vs=7TeV,
track#5, 22 July 9:30
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LHCD

NIBEr Why charm?
® Charm production in forward region 2<y<5 at LHC
energy is an unique & unexplored domain
* Rare decays (D'—pty), mixing and CP-violation
are well suitable for NP search
® Deep understanding of charm is nessessery for
many crucial measurement with beauty

D’—K it decay model for GGSZ-measurement of
angle-y of Unitarity Triangle through B—>DK

® Collecting experience, testing tools & skills,
warming up for analyses of beauty

|
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g LHCb: forward spectrometer
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LHCD

Selection of good tracks:
v?(track)/DoF

Use RICH to separate kaons from
pions: A;; (K-n) for kaons, A;; (n-K)
for pions
Pointing criteria for final state
particles:

* large x? for impact parameter y2(IP)
Pointing criteria for mother
particle

* small ¥> for impart parameter y*(IP)

small angle 6 between momentum and
vector from origin to decay vertex

Large lifetime of charm particle
* ‘"large" y? of vertex separation: y?(flight)
“large” lifetime ct

Vanya Belyaev (Nikhef) 4



e
LHCD
NIREF 0 ko and Do (DY Kt RSy

Km:  yXtrack)/DoF <9 E,n : ?cz(tzrelt;k)iDgoF <10
x2(IP) > 9 ".’tD : x*(P)
pr > 700 MeV/c 120 K: Ay (K-m)>0
] I r rrJ] 11577 K :ApK-n) > n : A (K-m) > L Lo 0 L I TCO: A;L(TE'I<) >0
- DO pverten) <9 0 [LHCb Prehmmary 2010 | D¢ xCeren <
> I‘ y2(flight) > 16 E ¢t >90 um
o 500 I (IP) <9 « 100 [\s=7TeV 12(IP) <9
= | LG e S [N=1180+45 D peen<s
- 400F  Preliminary I\Isignal = 4545 £ 81 0 80+ -
Qo \'s =7 TeV Data - [ | | 7
o 300 t ol -
0 o S0 ] i
S
=
o 200

S _:
40: f. ]
20F J-, [ ! l i

100 E"
[t } { T

| S A EFREEN BN R 0......|...|...|...
1820 1840 1860 1880 1900 140 142 144 146 148 150

m, _in MeV/c? AM [MeV]
ICH,E!\' 23 July 2k+10 Vanya Belyaev (Nikhef) 5

PARIS/Z0I0\ .



Dt »K: " nt.and D— (¢—K-KH)n*
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NIREEF :
>""_From plots to.cross-sections

LHCD

Measure the cross-section in bins of p; and rapidity

® Luminosity: 1.81:0.18nb'!
* Efficiency:
* Trigger: 'no-trigger
* Reconstruction Efficiency
* Tracking efficiency from data

Nsignal
Evor B F Ly

g —

Eric van Herviinen
LHCb Trigger System, track #1, 22 July, 10:15

Silvia Borghi Performance of Tracking System of LHCb
Experiment, track #1, 22 July, 11:36

* Particle Identification Efficiency
* Determined on data using the clean

K., A° and ¢ peaks

Andrew Powell
ParticleID @ LHCb, track #1, 22 July, 14:00

* Selection efficiency: rely on Monte Carlo with the
detailed cross-checks on data

i
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MIKIH(; Lach
> Cascade charm b-—-c >

® There is cascade production of open charm in
decays of b—(D,D*,D))

* The pom’rmg crl’rer'la of D -mesons: log(IP)

a | LHCb Prellmlnary 2010 :
8"100 \s = 7TeV ]
= B D, Candidate IP Fit 7
= - NPrompt= 318.6 = 18.5 —
= 80— NSecondary = 10.37 + 6.07 —
E | —
[«}] - —
o 60— —
a0l al
20 __ __ . . .
- . The similar technique has been used
B - for measurement of beauty cross-
0 a section , see talk by Sheldon Stone,
10 _;; — First physics results from LHCb,
track #1, 23 July, 10:00
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NIBer Systematics Phe
® Absolute luminosity: overall 10%
® Trigger efficiency/ "no-trigger" negligible
® Tracking efficiency: extract from data,
conservatively: 3%/track
® Selection efficiency: variation of cuts, compare
data and Monte Carlo: 0.5-4%
® Charm from beauty: ~5%
® Signal extraction, fits, binning effects:  ~3%
® Particle ID efficiency: from data, cross-checked

with no-PID selections: ~3%

IcHEp 23 7uly 2kt10 Vanya Belyaev (Nikhef) 9
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LHCD
HCOD

MIKIH(; 0 . 4 !
P D" cross-section “shape

D%+c.c. LHCb(scaled)/theory(MC,SF,MM,PN,GR)
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D"t cross-section

LHCD
HCOD

D7+c.c. LHCb(scaled)/theory(MC,SF,MM,PN,GR)

QOO0 NNNN

LHCb \S F 3 TeV

||*

I_HCb \. (s=7 TeV

TR s N

) HICE NS—7 Tel
3.0<y<3.5

*I

IIIIII;IIIlIII|III|III|II“ III|IIIIIIIlIIIIIII;IIIlIIIlIIIlIIIIII

™3
LHCp,Nsq7 TeV -
35 y<4.9 3

Ll PR T T B T '
0 7 2 5

Iltl

QOO0 NNNN

QONANCNNANG ARG NI RR G ONRA NN AN

|III|III|IIIIIII;IIIIIII|III|IIIIIII III|III|III|

E- | LHCIEb PreEilmir'rarylf | | ; E
) 7 & 3 4 5 6 s S
p, [GeV/c]
|
|¢:H£§o 23 July 2k+10 Vanya Belyaev-(Nikhef) 11

PARIS/Z0I0\ .



LHCD
HCOD

Dt cross-section
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D, cross-section

LHCD
HCOD

D_+c.c. LHCb(scaled)/theory(MC,SF,MM,PN,GR)
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NI@er Other Charm peaks
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N'!!EF Prospects with -Charm

® Huge yields are expected for O(100pb)
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LHCD

NI Probe New Physics in charm

ycp from lifetime difference between D°—KK and
DKt
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LHCD

NIBeF Probe New Physics in charm

° MiXihg par'ame’rer's x’2 and Y [LHCb-2007-049]
N (D°—Kr, wrong sign) = 2.5x10%/ 100 pb'! with
B/S~2.5

® Search for direct CP-violation in D -KK*r*

® Search for rare D° — ptu-
expected UL 4x10% @ 90CL for 100 pb-!

\
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N'!!EF Summary KGR
® LHCb is a great detector for charm physics
* High Rate

* Good momentum and spatial resolution
* Particle identification

® LHCb has started successfully its charm physics
program with the observation of charm peaks
and measurement of open charm cross section

® Year 2k+10 and 2k+11
* High statistics measurements in charm sector

Stay tuned
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NIBEEF o T RHC
N The basic principles of event selection = |\
® Selection of good tracks: v2(track)/DoF

® Use particle identification to separate kaons from pions
* “large" A;;(K-n) for kaons,
* "large" A (n-K) for pions

® Pointing criteria for final state particles:

* "large"” x* for impact parameter v2(IP)
® Pointing criteria for mother particle
* "small” ¥* for impart parameter v*(IP)
* small angle 6 between momentum and vector from origin to decay
vertex
®* Large lifetime of charm particles
* "large” y? of vertex separation: v2(flight)
* "large” lifetime T

i

IcHEp 23 7uly 2kt10 Vanya Belyaev (Nikhef) 19

PARIS/2010\



