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Few comments on the contribution of charm to ν-spectra
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Power-law spectra (IA (E0 ) ∝ E0−αA ) can be decoupled
X
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X
Z̃A−air : via production spectrum of X, weighted by zα−1
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Thus, we are left with p−air → hc → νµ , hc = D, D̄, D∗ , Λc ...

ν
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: factorizable as product of production & decay moments
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⇒ one can compare approaches at c-quark production level
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charm hadrons: mostly at low x
⇒ irrelevant for EAS development
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thick lines = Pomerons = ’elementary’ parton cascades
contributions resummed to all orders (sign-altering series)
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2 contributions:
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2 adjustable parameters: probabilities of cc̄ pairs creation
from the vacuum (for the 2 cases)
acceptable agreement with data
(see e.g. comparisons by Goswami, 2007)
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Multiplicity of D, D̄ & Λc : quickly rising with energy

but: irrelevant for ν-fluxes
NB: ‘remnant’ contribution at sub-percent level
consistent with present limits on IC
sufficient to describe exp. data (e.g. Λc -asymmetry)
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Energy-dependence of moments for charm production
Squared energy fraction in D, D̄ & Λc : nearly energy-independent

directly projects itself into ν-fluxes
energy-decrease: feature/drawback of a particular
phenomenological treament
main lesson: describing overall yield of charm & fixed target
data doesn’t warranty valid predictions
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How to constrain intrinsic charm?
possibly: correlations with forward production of other hadrons
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proton =√superposition of many multi-parton Fock states:
|pi = ∑i Ci |ii

characteristic parton virtuality hq2 i: ∝ 1/R2
parton density ∝ hq2 i ∝ 1/R2
⇒ Pomeron coupling: ∝ R2

IC probability: ∝ m2c /hq2 i ∝ 1/R2

Charm production in QGSJET-II (in progress)
Energy-dependence of IC in pp (arbitrary normalization)

flatter dependence
stronger effect expected due to energy-distribution
(still in progress)

