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STAR Proton Measurements

Lo STAR Collaboration, arXiv:2001.02852
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STAR measurements of net-proton ko2 show a rising trend > 10 20 50 100 200
below 19.6 GeV Collision Energy \s,, (GeV)

v/Syny = 3.0 GeV is the lowest energy of the STAR Fixed Target Program
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STAR Fixed Target
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Acceptance Comparison with STAR Collider /syy = 7.7 GeV

\Svy = 3.0 GeV Fixed Target Acceptance VSnn = 7.7 GeV Collider Acceptance
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Black Box indicates analysis window of \/syy = 7.7 GeV
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Analysis Window

Previous STAR analysis: |y| < 0.5

Asymmetric window:

-0.5<y<0 ly| <0.1
0.4<pr<2.0(GeV/c)
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Symmetric Window:

0.4<pr<2.0(GeV/c)
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MC Glauber Model Simulation

Centrality Determination

N Binary Collisions

dAN/AN, .,
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0% —*—— b < 3.15fm (Top 5% central events)

Use TPC particle multiplicity (excluding protons) to determine centrality
Exclude protons tracks to decrease auto-correlation in proton signal =

FxtMult

All TPC tracks in the Fixed Target acceptance (n ~ [0,2])
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Exclude Multiplicities above 80 to exclude pile up.
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Typical STAR collider reference multiplicity, RefMult (n ~ [—1,1])

FxtMult3

Fit FxtMult3 with MC Glauber Sim. + Negative Binomial Fit

All TPC tracks in the Fixed Target acceptance excluding protons
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Pile Up in the Fixed Target

Background Pile Up
* Two events reconstructed as one event

* Less than 1% Pile Up Background in STAR Fixed Target Run18
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Pile Up from the different bunches can be significantly
reduced by vertex cuts

Pile Up from the same bunch is more difficult to remove
without altering the true proton moments
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Pile Up Correction

Toy model simulation
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© Pileup

i i : Measured proton distribution for a given multiplicity m is comprised of
{1 B T v : : P U oy the true distribution and a pile up distribution:

0 100 200 300 400 500 Po(N) = (1 — am) P (N) + aPP(N) "

where a is the pileup fraction, P. (N) is the true proton distribution and

T. Nonaka, M. Kitazawa, S. Esumi, P (N) is the pileup proton distribution.

Nucl. Instrumental. Meth. A 984, 164632 (2020)
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Net Proton Cumulants
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STAR Net-Proton Energy Scan
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BES | Data from \[syy = 7.7 to 200 GeV in: STAR Collaboration, arXiv:2001.02852
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Summary
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