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Introduction
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• PID Spectrum TCM for p-p, p-Pb

• centrality determination for p-Pb

• nuclear modification in p-Pb 

• strangeness enhancement in p-p, p-Pb

• p-p two-particle correlations

• the Ridge – measurement and origins

does QGP/flow appear in small collision systems?



TCM for (Multi)strange Spectra
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p-Pb Centrality – I
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p-Pb Centrality – II
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Nuclear Modification Factors (NMFs) – I
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is jet production modified?
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but what is Nbin?

hard components at right 
carry all available spectrum 
information about p-Pb jets

arrow trends for increasing centrality
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statistical uncertainties
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the devil is in the details
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Nuclear Modification Factors – II
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A0.2

Chicago-Princeton Spectra and Cronin
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What is the Cronin effect?
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Strangeness Enhancement – I
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Strangeness Enhancement – II
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p-p Two-particle Correlations – 2005 
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The Ridge – I
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model data resid. J+Q0ρ = 1.8
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The CMS “ridge” is viewed
as evidence for “collectivity,”
indicating a flowing medium

Analysis of lower-energy p-p
data provides greater detail
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The Ridge – II
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Summary
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• p-Pb centrality requires N-N exclusivity

• Small shifts in hard-component (jet) widths?

(a) conventional NMFs are uninterpretable

(b) apparent strangeness enhancement is not

• p-p two-particle correlations are complex

• the “ridge” is actually a cylindrical quadrupole 
– likely from a three-gluon direct interaction

no evidence for QGP/flow in small systems


