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Topics

* Observation of double charm production

involving open charm, with 355pb*
— arXiv:1205:0975, accepted by JHEP

* Measurement of the D_.*-D_" production

asymmetry, with 1fb
— Physics Letters B 713 (2012), pp. 186-195

* Search for the D% pu decay, with 0.9fb™!

— Preliminary, LHCb-CONF 2012-005

All 3 measurements performed at Vs=7TeV (pp
collisions)
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A little reminder of the LHCb
spectrometer

Muon RICH Vertex Locator
System Detectors VELO

= S 7 — -‘ .‘ ; —\— «—
bea m?2 j pae— w g | \ beaml
--------- HEAS| ' == pp collision
= A . _ Point

20 m 10 m 0

dipole magnet
periodic swap of B to

Calorimeters Tracking Svstem
& oY check/cancel systematics

Pseudo-rapidity coverage = 2to 5
Originally designed for b physics, but now is pursuing a wide charm physics program
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Double charm production (i)

c-anti c cross section measured Vs=7TeV using inclusive production of open charm
mesons at LHCb and found to be very large, 0=(6100 + 934)ub, and in agreement
with QCD predictions (LHCb-CONF-2010-013)

— about 1/10 of the inelastic cross section

— about 20 times the bbar cross section (PLB 694 (2010) 209)

Also prompt J/W production measured to be large, 0=(10.5% 2.5)ub for 2<y<4.5
and pT<14GeV/c, and compared to different theory predictions (Eur. Phys. J. € (2011)
71:1645)

To shed more light on the charm and quarkonium production mechanisms, study
the associated production of two charm resonances, hidden (J/W)+open charm
hadron (DO, D+, Ds+, A+c ) or double open charm hadron

— test single parton scattering QCD predictions and look for contributions of intrinsic charm
and double parton scattering (DPS)

Double J/{ production already published (pPhys. Lett. B 707 (2012) 5259) and found
consistent with theory (arxiv:1204.1058, arXiv:1106.2184)
— statistics of the publication (37.5pb™!) not enough to tell if DPS is at play
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Double charm production (ii
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Double charm production (iii)

azimuthal correlations

interesting discrepancy
between single and double
open charm production
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D.* production asymmetry (i)

Production diagrams are symmetric but
hadronization may not be

with the proton valence quarks
can only form a baryon
- an excess of c-bar mesons could be

expected
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production cross section asymmetry using the
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D.* production asymmetry(ii

* D/ >odmnis Cabibbo-Favored (CF) decay so that only detection
asymmetry matters

— need to determine nt*/m efficiency asymmetry

— kinematically reconstruct D**-tagged D°—=>K3m decays with only 3
pions
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D.* production asymmetry(iii)
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suggestive of a “small” left-right reconstruction asymmetry in the detector

this measurement also important ingredient to study CPV in charm and beauty
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Also measured by LHCb at Vs=7TeV A,(D°) = (-1.08 +
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(Phys.Lett.B298(1993)218., Eur.Phys.).C17
(2000)137)

0.32 + 0.12) %

Preminary(LHCb-CONF-2011-023)

W.M.Bonivento - INFN Cagliari 10



Search for the D’ uu decay (i)

Present best published upper limit = Belle: 1.4¢107 @90% C.L.
An intriguing new result from Babar (arXiv: 1206.5419v1): [0.6,8.1]*107 @90% C.L.

Theory: FCNC
- short distance contribution: 10-18in SM, can be enhanced by e.g. RPV SUSY
- long distance contributions (SM):
1 single particle contribution <1018
2 two-photon contribution

BR('}"")(DO — putpT) ~ 2.7 x IO‘SB’R(DO —5 y7y) Phys.Rev. D66 (2002) 014009

present best UL on D% vyy is from Babar: 2.2¢10° @90% C.L. Phys.Rev. D85 (2012091107
so the UL to the two-photon contribution to BR(D°—=2> pup)is 621011 @90% C.L.

So there are more than 3 orders of magnitudes of “clean” physics to be investigated

2

SUSY with RPV correlates this decay with D mixing and BR(D°=>pp)< 4.8 x 107° (%)
[Phys.Rev. D79 (2009) k114030]
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Search for the D% pu decay (ii

LHCD
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two main backgrounds:
1) combinatorial (mostly from bbar)
2) peaking (mostly from D> )

Selection with cuts followed by a BDT
trained on a independent data sample

(Etrig(pepe) | sel)

Single m—>u mis-ID probability measured from data using
D%->Km decays and cross-checked using K.t decays
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Preliminary (LHCb-CONF 2012-005)
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Search for the D% pp decay (iii)

Preliminary (LHCb-CONF 2012-005)
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Search for the D% pu decay (iv)

BD° —» ptp”)<1.3(1.1)-107° at 95 (90)%CL
Preliminary (LHCb-CONF 2012-005)

not in agreement with the Babar findings

Summary of D° FCNC decay modes
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for the first time we are jumping with the sensitivity into a new
order of magnitude of BR’s!
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Conclusions

* Observation of double charm production
involving open charm in many modes
* interesting indication of DPS at play in pp at Vs=7TeV

* Measurement of the D.*-D_” production
asymmetry as (-0.33+0.22+0.10)%

 New world best (preliminary) upper limit on FCNC
D> up decay at 1.3°10° @95%C.L.

LHCD



