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* accuracy NLO NLO NLO NNLO
proton PDF CTEQS. | MSTW2008| ~ CTEQS.| JRO9
 scheme ZM-VFNS GM-VFNS GM-VFNS ZM-VENS |
huge gluon shadowing/| medium | flavour separation | deuteron I
comments anti-shadowing modified considered, not data
found FFs enough sensitivity| included
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data| D-Y v v v 4
tYP€|hadrons v v v X
v-DIS X v X X
# data points 929 1579 740 1479
* accuracy NLO NLO NLO NNLO
proton PDF CTEQS. | MSTW2008| ~ CTEQ®.! JRO9
 scheme ZM-VFNS GM-VFNS GM-VFNS ZM-VENS |
huge gluon shadowing/| medium | flavour separation | deuteron I
comments anti-shadowing modified considered, not data
found FFs enough sensitivity| included

EPPS: NLO (with di-jet data)

' |
A-Z: NNLO GM-VFNS COMming soon:



- High x: no constrain

- Low x:
extrapolations

- No sensitivity to
flavour separation

- No sensitivity to
gluon density at low
nor high x

Phys.Rev. D93 (2016) no.8, 085037



- High x: no constrain

- Low x:
extrapolations

(%, QI (x,Q) P (x, :

- No sensitivity to
flavour separation

ettt e e L LR s

- No sensitivity to
gluon density at low
nor high x

— nCTEQ15/]
— EPSO09 |
DSSZ i

P (x, QI (x,Q)

No LHC data
considered in the fits
YET

Phys.Rev. D93 (2016) no.8, 085037
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“The proton—nucleus program serves a dual purpose. It provides, on the one
hand, baseline measurements for the nucleus—nucleus program. Experience
from previous heavy ion programs (CERN SPS, RHIC) shows that a p+A baseline
is essential for the interpretation of some of the main discoveries (e.g. J/\D-

o o o b
Suppression, ]Et quenChlng, etC). J.Phys. G39 (2012) 015010



“The proton—nucleus program serves a dual purpose. It provides, on the one
hand, baseline measurements for the nucleus—nucleus program. Experience
from previous heavy ion programs (CERN SPS, RHIC) shows that a p+A baseline
is essential for the interpretation of some of the main discoveries (e.g. J/\D-

o o o b
Suppression, ]Et quenChlng, etC). J.Phys. G39 (2012) 015010

to benchmark:

1. To test (something) in order to develop a standard.

thesaurus.com
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Disclaimer:

- many experimental measurements
- many theoretical results
- and not enough time to cover all

EVV bosons

Particle production at high pr

Jets

@ @ 0 ¢

Heavy flavours and quarkonia



ALICE:

J.Phys.Conf.Ser. 612 (2015) no.1,012009 (W)

ATLAS:

Phys.Rev. C92 (2015) no.4,044915 (2)
ATLAS-CONF-2015-056 (W)

CMS:

Phys.Lett. B750 (2015) 565-586 (W)
CMS-HIN-15-002 (Z)

LHCDb:

JHEP 1409 (2014) 030 (Z)
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- FFs not reliable for pp

- New careful analyses required
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EW bosons, jet, di-jet and particle production data have been
comprehensibly analyzed

N.Armesto, H. Paukkunen, J.M. Penin, C.A. Salgado and PZ, EP] C76 (2016) no.4,218
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After Run I: a first complete analysis

Treatment of experimental uncertainties is relevant.




After Run I: a first complete analysis

Treatment of experimental uncertainties is relevant.
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Treatment of experimental uncertainties is relevant.

very.

Strong dependence on the proton reference PDFs

pp experimental reference required

low pt reach limited by FFs
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S umming up

o Huge amount of data at 5TeV

<’ And many theoretical descriptions...
... some give a good description of data
...and some are not that successful

o) PP > pPb > PbPb
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S umming up

o Huge amount of data at 5TeV

<’ And many theoretical descriptions...
... some give a good description of data
...and some are not that successful

o Pp pPb PbPb

—/

And now we’ll have the pp reference!



Outlaak

4+ new NLO & NNLO analyses:

- more flexible forms
- relax assumptions
- hew data

4 include LHC

4 centrality data to be carefully studied



“The proton—nucleus program serves a dual purpose. It provides, on the one
hand, baseline measurements for the nucleus—nucleus program. Experience from
previous heavy ion programs (CERN SPS, RHIC) shows that a p+A baseline is
essential for the interpretation of some of the main discoveries (e.g. J/Y-
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suppression, jet quenching, etc). | Phys. G39 (2012) 015010
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1. To test (something) in order to develop a standard.
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“This paper identifies an analogous need for p+A collisions at the LHC. A p+A

program also offers unique possibilities for specific investigations in various
domains of quantum chromodynamics (QCD).”

J.Phys. G39 (2012) 015010
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program also offers unique possibilities for specific investigations in various
domains of quantum chromodynamics (QCD).”

J.Phys. G39 (2012) 015010

2. To measure (something) against a standard.
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next pPb run will give
very exciting
results!
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