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Sibyll 2.3 — Release notes

21.09.15

Updates, changes to Sibyll 2.1
(PRD 2009, last mod. 2001 !!):

pp cross section

Increased baryon pair production

Added charm production
Leading vector mesons
Updated PDFs

Changed pT - distributions to mT

Revised leading particle model
'remnant treatment'

Inel. Screening in nuclear
collisions

Bugfixes (off-shell particles,
energy conservation)

Felix Riehn - Sibyll evolution
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Cross section do/dxg (mb)

7(mb)

S

inv. cross section do/dp
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Sibyll 2.3 - Performance
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Muon number prediction
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Muon production in extensive air showers

Sjet-ll

Baryons:
® More energy in hadrons
® Low energy muons

Neutral pions vs. rho:
® Keep energy in hadrons
® Anti-correlation

Short-lived hadrons
(charm):

® Prompt decay
® High energy muons

meson
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SKIAT

Muon number with increased baryon prod.
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RhoO in air showers

® Initself not very important

® Negligible contribution to prompt
muons

® New production mechanism!

® Data suggest few leading
neutral pions in meson
interactions

7Tj: + p 7L> 7Tloead + X
Instead
Wi _|_p — p?ead +X

® More hadronic subshowers!
— more muons
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PiO vs. RhoO in pi-p and pi-C

SKIAT

Karlsruhe Institute of Technology

-~ - Sibyll2.1 NA61 (preliminarily) confirms rho
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NA22 pi0 / rhoO: four models _\ﬁ(IT

Karlsruhe Institute of Technology
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NA61 piO / rhoO: four models
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NA49: proton + carbon — charged pions
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Sibyll evolution: Number of muons
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Sibyll evolution: Number of muons
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Sibyll evolution: Number of muons

21.09.15

Average number of muons <NM>/Eprim per energy
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Xmax prediction
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Influences on Xmax
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SKIAT

Open problem: minijets
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Xmax prediction, Sibyll
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Xmax prediction, latest models
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Felix Riehn - Sibyll evolution
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Conclusions

® Model improved in many aspects
® |ow & high energy particle production
B | eading particles (LHCf neutrons & pions)
® Charm production included

® Open problems:
® Large tail in multiplicity distribution, incomplete saturation (?)
® Narrow pseudorapidity distribution, disconnected minijets (?)

® Predictions:
® Increased number of muons at ground (low and very high energy)
® Much deeper Xmax, but inelasticity suggests Xmax probably lower
® Consistency (Xmax, RMS(Xmax)) probably improved
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Role of the p-p cross section
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Role of neutral pion production: Xmax
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No influence on
Xmax, probably
because meson
interactions are
important in late
stages when the
bulk em
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Sibyll evolution: muon energy spectrum
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Sibyll evolution: charm production
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Sibyll evolution: cross section "\\J(IT
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Sibyll evolution: baryon production
laboratory ener vy Ep (eV)
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Sibyll evolution: remnant
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Inclusive atmospheric
flux predictions
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RMS(Xmax) prediction
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