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Hadronic production of heavy quarks
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Heavy quark production at NLO pQCD

The inclusive differential cross section for the heavy quark for the process
A+B—-Q+ Xis
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P. Nason et al., 1988, HVQ program is used.
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Same amount of Q and Q produced,
same amount of v as D.




Intrinsic transverse momentum is important

Introduce the /?7— smearing to the heavy quark production (J. F. Owens, 1987)
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where the Gaussian form below is taken:
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Heavy quark Fragmentation

From heavy quark to heavy hadron
d3 d? Nz(1 — z)?
EZZ) = (EZZ) @DY(z) with DY(z) = _Nz(1=2)"
@), \"dn), (A—27 ez
is the Q — H fragmentation function, where
PH = zPq

The parameter € are different for different hadrons, e.g., (Belle Collaboration,2006)
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Comparison with LHCbh DF data
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Heavy hadron decay to neutrinos

Ds — 17+ vr,
B/B® - D+ 1 +v,,

» v, production:

and the subsequent 7 — v + X with massive 7 and X = pvy, eve, 7, p, a1
> ve &~ vy, production: ¢/b — s/c+ p+ vy,

> All at ¢/b hadron rest frame, then Lorentz transformed to the collider
frame.
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Number of events

» For an r = 1 m lead neutrino detector, located 480m down the stream of pp

collision:
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» The uncertainties from the perturbative QCD higher-order corrections are

large.

] vr + 07, (K2) =07 GeV

(wry i) | (1,1.5) | (0.5,1.5) | (1,0.75)
D 3642 11008 1716
BE:0 142 214 115
Total 3784 11222 1831




Summary

» We evaluate the prompt v, + 7, and vr + U7 number of events from Dsi
and BE:0 decays in the far forward region at the LHC. Thousands of CC
vr + Uy events can be expected for a 1 m long lead neutrino detector located
480m down the stream for pp collision at /s = 14 TeV and £ =3000 fb~1.

» However, the uncertainties from the perturbative QCD higher-order
corrections are large.
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