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LHC data sets included in CT17pre

1505.07024
1503.00963
1603.01803
1511.08039
1512.02192
1406.0324

1410.8857

1609.05331
1511.04716
1511.04716
1703.01630

LHCb Z (W) muon rapidity at 7 TeV(applgrid)
LHCb 8 TeV Z rapidity (applgrid);

CMS W lepton asymmetry at 8 TeV (applgrid)
LHCb Z (W) muon rapidity at 8 TeV(applgrid)
ATLAS 7 TeV Bt (applgrid)

CMS incl. jet at 7 TeV with R=0.7 (fastNLO)
ATLAS incl. jet at 7 TeV with R=0.6 (applgrid)
CMSincl. jet at 8 TeV with R=0.7 (fastNLO)
ATLAS 8 TeV tpr diff. distributions (fastNNLO)
ATLAS 8 TeV tiny diff. distributions (fastNNLO)
CMS 8 TeV tPf, y;) double diff. distributions (fastNNLO)

Using the new combined HERA c,b production data (arXiv:180819)

Many new data are included. The included old data continugaampact on
global ts and tend to dilute the impact of new data.
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Top Quark Pair differential distributions

Modest effect observed if ttbar data are included togethitr tive Tevatron and LHC je
production data. Its impact on gluon PDF is consistent véthdpta, though jet data
provide stronger constraint.

We currently include the following data

Data Npts [ c?/Npts(no t) | c?/Npts
ATLAS 8 TeV abs.ds=dpr 8 0.34 0.33
ATLAS 8 TeV abs.ds=dmy | 7 0.40 0.45
CMS 8 TeV Nor.d?s=dprdy; | 16 | 1.43 1.40

Work in progress on performing ts with ATLAS 8TeMMj, pr) combined
including the full correlation matrix. This will be used ifege of the two separat
data sets.

Cross check with ePump : ATLAS 8TeW(;, pr) has modest impact.

Work in progress on including independent total cross saatieasurements fror
both ATLAS and CMS.
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Various non-perturbative parametrization forms have
been explored
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CT17par — sample result of using various non-perturbatarametrization forms.
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Preview of CT17pre
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Competing with the CDHSVW¥, and Tevatron jet data, which perfer larger gluo
the new included ATLASY jet and ATLASS g prefer a smaller gluon at x
around 0.3.

For gluon PDF at x around @1, new included ATLAS8 £ data prefer a
slightly larger gluon.

The gluon PDF ag! 1 is parametrization form dependent.
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Preview of CT17pre
(u-PDF and d-PDF)
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Some changes anandd at small x region and d around@mainly come from
LHCb W and Z rapidity data, at 7 and 8 TeV.
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Preview of CT17pre
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Similarly, minor changes on andd at small x region mainly come from LHCb V
and Z rapidity data, at 7 and 8 TeV..

The behavior otiandd asx! 1is parametrization form dependent.
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Error bands of s(x,Q)

Flavor Ratio

A
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a slightly largd®s value.
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LHCb W and Z (7,8 TeV) data prefer a larger s-PDF in the smadgion.

NuTeV dimuon data strongly prefer a smaller Rs value, wiiteeATLAS8 Zpr
data prefer

Rs(CT17pre¥ 5—131: 0:53 0:16 forx= 0:023 andQ? = 1:9 Ge\~.
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as(Mgz)
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The xed targetF, data and HERA DIS data prefer smalbeyvalue.

The ATLAS 8TeV Zpr and ATLAS 7 TeV incl. jet data, bring the central value
as(M,) from 0:115" §:35 (CT14) to 01168 0:0026 (CT17pre).
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Charm massmg(pole)
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The HERA charm production data strongly disfavor a largemhguark mass.
The ATLAS 8 TeV Zpr data prefer a largern value.
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Parton Luminosity
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PT V.S. P11

Non-negligible difference between scale choice of
pr (inclusive jetpr) and lead jepr (pr1) for
NNLO predictions

Nominal choice by CTEQ-TEA ipr

In fact, tted gluon is almost exactly the same in
kinematic region where difference is important

There is a resilience in the global t due to other
data present in this kinematic region (and
evolution)
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De-correlation for incl. jet
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The corr. error "jes16” and "jes62” of ATLAS 7 TeV incl. jet thaare
decorrelated according to Table 6 of 1706.03192c#tsN reduce from 24 to
1:68 for CT14HREA2NNLO.

In the case of CMS 7 TeV incl. jet, the correlated error "JE@Xiecorrelated
base on 1410.6765.

Treatment of systematic error for CMS 8 TeV incl. jet is dosalascribed asg,jp,



Fitting code changes
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PDFsense
The sensitivityS (Xi; )

Nf(x; Nr
SO = Gl g o = Mok N
A Dieaw) A
help us to visualize the potential impact on PDKin Q plane.

u(x; Q)
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PDFsense

9(x;Q)

[Bo-Ting Wang et al., arXiv:1803.02777]

17/24



ePump - Error PDF Updating Method Package
Hessian Updating

Updated Chi-square function :

DcX(2) = Dgg(2)+( X X2 G 'OF  %(2)
WhereDc?4(Z) = T2Z2.

Minimize to nd new best t:

) 1 1 b
Z2,,= (1+ M) Awith A% = ﬁoqE Xi(0))C; 'DX?; M* = S DX?C; 'DX,

New best- t PDF and new error PDF.
1
fO,=f0+Df z,f W= p——Df UD
1+ 1M
wherel () andU(") are the eigenvalues and eigenvectors of matrix

[Carl Schmidt et al., arXiv:1806.07950]
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Test 1: CT14HERA2 minus Jets

Remove all CDF, DO, ATLAS 7TeV, CMS TeV jet data from CT14HERANd
ret! CT14HERAZ2m;.

Add back the 4 data sets to CT14HERA2mj by ePump and compéine wi

CT14HERAZ2.
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Test 2: CT14HERAZ2 minus Drell-Yan

Remove 19 Drell-Yan data sets ( xed target exp., Tevatrah laAC) from
CT14HERA2 andret! CT14HERA2mY.

Add back the 19 data sets to CT1I4HERA2mY by ePump and comptre w

CT14HERAZ2.
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Test 3: CT14HERAZ2 minus DIS

Remove 14 DIS data sets (excluding HERA1+2) from CT14HERAQ 2 t !

CT14HERA2mD160.
Add back the 14 data sets to CT1I4HEA2mD160 by ePump and cemptr
CT14HERAZ2.
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Test 3: CT14HERAZ2 minus DIS (2)

Almost all of constraints on s-PDF are from NuTeV and CCFRirieo dimuon
data.
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ePump work well in the x region constrained by data.
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PDF Ratio to CT14HERA2NNLO

PDF Ratio to CT14HERA2NNLO
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Adding New Data with ePump
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Summary

We observe some impact on PDFs from ATLAS and CMS incl. je
data, LHCb WZ production and ATLAS 8 TeV @ data.

Extensive studies on including more data and on non-petie
parametrization form dependence are still ongoing.

The Sensitivity & (x;; 14) provides an easy way to visualize the
potential impact to PDF in  Q plane (arxiv:1803.02777).
ThePDFsensewhich can work out the sensitivity, is publicly
available at http://metapdf.hepforge.org/PDFSense/
UpdatePDFsfunction inePumppackage is a fast and ef cient
method to estimate the effect of new data on the a currenfset o
best- t and Hessian error PDFs (arxiv:1806.07950).
Extensively cross-checked against CT14 global ts

ePump code is publicly available at http://hep.pa.msuegump/
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