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INTRODUCTION - CURRENT STATUS

Current main release: nCTEQ15

Other recent or upcoming analyses: nCTEQ15WZ, Fits including neutrino
data, nCTEQ15HIX and more
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PDF Fi1Ts - PARAMETERIZATION

PDF parameterization:

xfz:”/A(a:, Qo) = oz (1 — )2 e®7(1 + ™)™
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PDF Fi1Ts - PARAMETERIZATION

PDF parameterization:
P/A _ c1 _ Cc2 ,C3T c4 ..\ C5
zf; " (z, Qo) = cor™ (1 — x)?e*(1 + e“x)
Nuclear A dependence:

Cp — Ck(A) = pr + ak(l — Abk)
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PDF Fi1Ts - PARAMETERIZATION

PDF parameterization:
xﬁP/A(a:, Qo) = coz (1 — 2)2e®"(1 4 e“x)*
Nuclear A dependence:
cr — cx(A) = pr + ap(1 — Abk)

Total Nucleus:
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1 @ Q)
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PDF Fi1Ts - PARAMETERIZATION

PDF parameterization:
xﬁp/A(x, Qo) = coz (1 — 2)2e®"(1 4 e“x)*
Nuclear A dependence:
cr — cp(A) = pr 4 ap(1 — Ab)

Total Nucleus:

(4,2) _ 2 p/a A—Z na
Open parameters: B .
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INTRODUCTION - MOTIVATION
Why are we interested in Single Inclusive Hadron production (SIH) data?
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INTRODUCTION - MOTIVATION

Why are we interested in Single Inclusive Hadron production (SIH) data?
» Sensitivity to gluon PDFs not only from DGLAP evolution
» Precise new data from ALICE
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INTRODUCTION - MOTIVATION
Why are we interested in Single Inclusive Hadron production (SIH) data?
» Sensitivity to gluon PDFs not only from DGLAP evolution

» Precise new data from ALICE
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INTRODUCTION - MOTIVATION
Why are we interested in Single Inclusive Hadron production (SIH) data?
» Sensitivity to gluon PDFs not only from DGLAP evolution

» Precise new data from ALICE
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Problems?
» The most precise data lies in non-perturbative low p7 region

» Fragmentation Function dependence
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FRAGMENTATION FUNCTIONS
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AVAILABLE DATA

+  V5=200GeV +  V5=5020 GeV x V5 =28160 GeV
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NUCLEAR DATA - FF COMPARISON
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NUCLEAR DATA - FF COMPARISON
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nPDF Fits with SIH data




PDF Fi1Ts - DATA SELECTION

> Include all data from nCTEQ15(WZ)
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PDF Fi1Ts - DATA SELECTION

> Include all data from nCTEQ15(WZ)

» Remove eta meson production data
» Only one fragmentation function, no information about uncertainty
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PDF Fi1Ts - DATA SELECTION

> Include all data from nCTEQ15(WZ)

» Remove eta meson production data
» Only one fragmentation function, no information about uncertainty

» Cut data below pp < 3.0 GeV
» Below that theory and data for pp — H + X start to disagree
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PDF FiTs - OTHER SETTINGS

» Same open parameters as nCTEQ15WZ
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PDF FiTs - OTHER SETTINGS

» Same open parameters as nCTEQ15WZ

» Normalizations of all SIH data sets are fitted
» Normalization uncertainties generally > 5%
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PDF FiTs - OTHER SETTINGS

» Same open parameters as nCTEQ15WZ

» Normalizations of all SIH data sets are fitted
» Normalization uncertainties generally > 5%

» Use DSS fragmentation
» Newer than BKK used nCTEQ15 and nCTEQ15WZ
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PDF FiTs - OTHER SETTINGS

v

Same open parameters as nCTEQ15WZ

Normalizations of all SIH data sets are fitted
» Normalization uncertainties generally > 5%

v

v

Use DSS fragmentation
» Newer than BKK used nCTEQ15 and nCTEQ15WZ

v

Add DSS uncertainty onto the syst. uncertainty of the data
» Compensate dependence on FF choice
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PDF FiTs - MAIN FITS

Based on nCTEQ15 (831 total datapoints, 120 of them SIH)
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PDF FiTs - MAIN FITS

Based on nCTEQ15WZ (951 total datapoints, 120 of them SIH)

0=26Gev
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PDF FiTs - COMPARISON OF MAIN FITS

x?/Ny...s. for individual processes
[DIS| DY | WZ | SIH | Total

nCTEQI5 0.86 | 0.78 | (3.74) | (1.23)* | 1.28
nCTEQI5+SIH | 087 | 0.72 | (232) | 038 | 1.00
nCTEQISWZ | 0.90 | 0.78 | 0.90 | (0.81)* | 0.90
nCTEQISWZ+SIH | 091 | 0.77 | 1.02 | 041 | 0.85

*nCTEQ15(WZ) include STAR and PHENIX neutral pions
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PDF FiTs - COMPARISON OF MAIN FITS

x?/Ny...s. for individual processes
[DIS| DY | WZ | SIH | Total
nCTEQLS 0.86 | 0.78 | (3.74) | (1.23)* | 1.28
nCTEQI5+SIH | 0.87 | 0.72 | (232) | 038 | 1.00
nCTEQ15WZ 0.90 | 0.78 | 0.90 | (0.81)* | 0.90
nCTEQ15WZ+SIH | 0.91 | 0.77 | 1.02 0.41 0.85

x? values of the Single Inclusive Hadron data obtained by using different
fragmentation functions

| DSS (unmodified data) | DSS | KKP | BKK | NNFF [ JAM20 |
| 0.461 | 0.412 [ 0.401 | 0.420 | 0.456 | 0.553 |

*nCTEQ15(WZ) include STAR and PHENIX neutral pions
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MAIN F1TS - THEORY PREDICTIONS
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MAIN F1TS - THEORY PREDICTIONS
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ALTERNATIVE FITS - INCLUDING 17 MESON DATA

Based on nCTEQ15
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ALTERNATIVE FITS - INCLUDING 17 MESON DATA

Based on nCTEQ15WZ
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FINAL RECAP

Conclusions:
» FF uncertainty needs to be accounted for

» Data below pr = 3 GeV is cut to ensure validity of the theoretical
predictions

» SIH data still helps constrain gluons
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FINAL RECAP

Conclusions:
» FF uncertainty needs to be accounted for

» Data below pr = 3 GeV is cut to ensure validity of the theoretical
predictions

» SIH data still helps constrain gluons

Thanks all!
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BAackupr - PHENIX CHARGED PIONS
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BACKUP - CORRELATION BETWEEN DATA AND PDFs
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BACKUP - SCALE DEPENDENCE
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BACKUP - 2z DEPENDENCE
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BACKUP - FF PARTON DEPENDENCE
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