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OUTLINE

> Spectroscopy

»Search for D;/D_; states in the D /K
mass distributions

> Production

> DO production asymmetry [Luch-CoNr-2011-023]
> Charm cross-sections wucs-conr2010.013




r
CHARM SPECTROSCOPY




]

Mass [ GeV /e*

PREDICTIONS FOR D AND Dg STATES

LHCD

> Predictions of the D and D, mass eigenstates were performed in 1985
using QCD potential models.

> The masses of D) and D%, states were successfully predicted before

their discoveries.

> In 2003 observation of two unexpected new states: D*,((2317) and D_,(2460).

> Recently BaBar and Belle observed new D; and D ; states: D(2550),
D*(2600), D(2750), D*(2760), D_,*(2710), D.;(2860), D_;(3040). Many of them

need to be confirmed.
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Regions of interest

( BaBar found two Mass (MeVic) | Width (MeV) |\ ‘

new D, states .
. . o D*(2600)° 2608.7+2.4+£2.5 966 £3
(+ isospin partners) A

[Phys.Rev.D 82, 111101(2010)] D*(2760)°  2763.3+2.342.3 60.9+ 5.1+3.6
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For natural spin-parity:
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Spin-parity explored by studying:
The distribution of the helicity angle 6;,

~1-cos’ 6,

d cosé,

3000

0,, = angle formed by the = from D* decay
with respectto the pion in the D” rest frame

M(D*'1") (MeV/c?)

/ Two more states observed by BaBar \

Mass (MeV/c?) | Width (MeV)

D(2550)° 2539.4+45+6.8 130+ 12+ 13
D*(2600)°  2608.7+2.4+2.5 96+6+3
D(2750)° 2752.4+ 1.7+ 2.7 71+6+11
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BaBar found two - Q

new Dg; states D,*(2700)  2710+2%12, 1494749

[Phys.Rev.D 80, 092003(2009)] D.;(2860) 2862+ 2 %5 , 48+3+6
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/ One more state observed by BaBar \

Mass (MeV/c?) | Width (MeV)

D.;"(2700) 2710+ 2 %12 , 149+ 7 +99
D,;'(2860)  2862+2%3 48+ 346 Q

D,;(3040) 3044 +8+30 . 2394356
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Ap(D?% PRODUCTION ASYMMETRY oM
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L~37 pb-t
Knowledge of such an asymmetry important for CPV (2010 Data)
measurement and for QCD models
hs () = N(D" = f) = N(D" — f) A () = Y2 = D(f)m) = N(D~ = D°(f)r~)
CRAVAITEN(DY S f) + N(DY s f) Al = N o S D0 (f)er) + N = D))

DO production asymmetries results from the solution of the system

4

ABSW(K7) | = fqm,(fcn)\ Ap(Kr) Ap(DY))
AZSV (K7)* | = | Acp(K7) HAp(K7) +HAp(s) + Ap(D¥)
R “’" (KK)* = [ Acp(KK) HAp(ms) + Ap(D*)
_.4({?;‘,” (mm)* | o |Acp(nn) HAp(ms) + Ap(D)
3 ext. mputs 3 unknowns:
Physics CP asymmetries. Detection asymmetry of D°.

Detection asymmetry of soft pion and D* production asymietries

DO production asynunetries.

A-p(Km) assumed negligible
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Ap(DO) = (-1.08+ 0.32 + 0.12) %
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Using 37 pb, there is no evidence of dependence of production
asymmetry on the pseudo-rapidity and the transverse momentum
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I OPEN CHARM PRODUCTION
CROSS-SECTION it
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Production cross-section measurements for D°, D*, D**, D.*

D%+c.c. cross-section
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(See back-up slides for more plots)
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In all modes agreement with theoretical predictions
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CONCLUSION

> Spectroscopy

> Thank to the excellent performances of LHC and LHCDb detector,
D; and D_; spectroscopy feasible with the same sensitivity of the
B-factories
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> Production
»> DY production asymmetry

> Charm cross-sections (Update with 2010 data is ongoing)
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