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"...to myself I seem to have been
only like a boy playing on the
seashore, and diverting myself in
now and then finding a smoother
pebble or a prettier shell than
ordinary, whilst the great ocean of
truth lay all undiscovered before
me." --Sir Isaac Newton
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® Results from full p+p statistics (~14 million events)
® Sufficient statistics for at least 6 multiplicity bins
@ Composite fits (Power-law + m_-exponential)
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= Spectra (p+p)

0.60 +0.006
0.76 £ 0.005
0.97 +£0.02

@ Fits are m_-exponential

@ Sufficient for limited
binning in multiplicity

@ Systematic errors
@ <pT>: ~6%
® dN/dy: ~15%
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(p,» vs. Multiplicity
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(p,» vs. Multiplicity (Rpp) |
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(p,» vs. Particle Mass
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@ Convergence for higher masses?

@ Another area for resonances to contribute
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B/B Ratios from AGS to RHIC

Ratio

10

10

STAR Preliminary

A

NA49/57
- SPS

\4

E866 - AGS

v £

- WEA

STAR - RHIC
ISR

= p-p p/p

v Heavy lon
pp

® p-p A/A

A Heavy lon
A/A

R
’k SQM 2004, Cape Town, South Africa 9/19/2004

10

100y (GeV/c2)

@ Not (yet) baryon free at mid-rapidity
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Forward A [

¥ STAR d+Au (TPC & FTPC)
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@ Look forward to Au+Au results
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Results presented Thursday by M. Heinz

PYTHIA Comparisons
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PYTHIA NLO Comparisons

Thanks to Werner Vogelsang, Riken BNL

Prelim. STAR 200 GeV p+p

Prelim. STAR 200 GeV p+p
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® Seems okay for KO ,

® A has issues
® Assumed massless in calculation
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PYTHIA Multiplicity Trends
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@ CDF sees similar problems for charged hadrons

® Can try other parameters... J
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PYTHIA Multiplicity Trends
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® ...butrequired k., is questionable
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m._-scaling (p+p)
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m._-scaling (p+p)
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@ Arbitrary scaling seems to work!

@ Quantify with a fit
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Data / Power Law
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m_-scaling (Au+Au)
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@ Very different situation in Au+Au

@ Low m_ turnover (radial flow)
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Strangeness Enhancement
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Canonical Suppression

@ Grand Canonical Ensemble for Au+Au
@ conservation of quantum numbers on average
® controlled via chemical potential

® possible due to large multiplicities
@ Small multiplicities in p+p
@ Canonical Ensemble

@ strict local conservation of quantum numbers

® reduction of availible phase space for strangeness

@ Effects

® Increases with increasing strangeness content
® Increases with decreasing collision energy

@ volume taken to vary linearly with N
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Volume Effects
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@ Different volume for strangeness?

Talk by Helen Caines
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Resonances & Time Scale

o At= tkin B tChem -
A

Cessation Non-resonance
of interactions ratios fixed

@ Resonances continue to
decay

® Lost due to daughter
rescattering

@ 1< Atfor many
resonances so...

® Regeneration (G, , .
dependent) ........................................................................................
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Resonances & Time Scale
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Near Future
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@ X’ measurement using photon conversions

® Talk by Gene van Buren
® Signal: gaussian fit
® Background: candidate rotation
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Near Future
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Conclusions

» p+p Results

» Greatly improved precision

» Trend of (p,» with Multiplicity
» Mass-ordered
» Stronger with increasing strangeness
» Saturation for heaviest?

» PYTHIA Unable to Reproduce...
»spectral shape
»trend of {p,)

» Even NLO calculations have issues

» Trend of (p,) with Mass
» Converging p+p & Au+Au for heavies?

» No Absolute m_-Scaling

» Arbitrary scaling seems to work




Conclusions

» Au+Au Results

» No absolute m_-scaling

» Radial flow = no arbitrary scaling
» Canonical Suppression in p+p
»Apparentin R, , and SE factors

» Baryon-meson difference in mid-p

» Strangeness Enhancement
» Partly due to canonical suppression
» No sign of saturation

»X not flat anymore
» Quark scaling rather than N, __ or Npa

rt
» Different volume for strangeness?

» Resonance Data Suggest
»~2fm/c £ At £ ~6fm/c
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Volume Effects
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