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A long time ago in a galaxy far, far away ...

... there was a time when
nuclear corrections
were carved in stone ...
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Moving Into The 21* Century 3

DGLAP violation??? V'ii‘l’jfi':n
saturation +i quark-gluon -
resummation oloa er.rm
QCD motion
QED

low-Q? e.g. flavor
differentiation jet

... See Stan's talk

Nuclear
PDFs
<

higher twist target mass
nhon-linear QCD shadowing corrections

quenching

“... indeed the LHeC would considerably
sharpen the hadron collider potential in terms
of theoretical control and precision” 4iareiii

High
Luminosity
LHC

Fred Olness: LHeC Workshop: Chavannes-de-Bogis: June 2015 ... the original motivation for nCTEQ15



Challenges From a PDF Viewpoint: Predictions rely on accurate PDFs

4

New

Q*/ GeV*
o

1 IIIIIFII I

Hi Q, Hi-x

! IIIHII

BCDMS

=3

s

= NMC Log(1/x) /£ sin20° ——
[] SLAC ET

LI IllIHl

U ll!illi

-

103 Pregisibn : S
data gets thin | QCD,a
- below here ~ }PDFs

LI Illllil

? “;":; (PN:'P--

| Non-linear acp -8 & & <=7 —7/| 14 Q, Hi-x
1 v+ Very AN

= Small-x ————— — b U Non-Perturbative

10 _14-1- 8: pasrenl ‘Tr Lerranl 6 il 5| prarinl ’41 el [ 21 ERLm| lt |1|||:||
10 10 10 10 10 10 | 10 1

-he Washington DC 27.3.2015 X

Fred Olness: LHeC Workshop: Chavannes-de-Bogis: June 2015



There is a large region that we are ignoring ... S
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LHC Results: Incredible Progress

Standard Model Production Cross Sectlon Measurements s Mach 2015 det
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Much of theory error from PDFs N’LO gg->H PDF error 2x of Theory Error



nPDFEs

nCTEQILS first presented at DIS2015

Hepforge.org



nCTEQ15 PDFs oo ftom Ato Z 8
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nPDFs with Uncertainties for Lead
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Ratio to Proton for Lead ... with Uncertainty 10
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What is driving the Gluon PDF ??? 12

RHIC Pion Production Data
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What is driving the Gluon PDF ???
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Compare nCTEQ15 to other nPDF results 15
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Moving Into The 21* Century
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[sospin
Violation



Other issues: Include QED in DGLAP Evolution:
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W /Z at LHC is Sensitive to Strange 20

> e Suggests SU(3) symmetry
__W., Z data sensitivity to strange sea in contrast to low Q

measurements
@ ATLAS performed NNLO QCD fitto Z, W, W~ + HERA ep DIS cross
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W* Production at LHC  Pb-Pb vs. Proton 21

FEWZ ;™0 at 2.76 TeV
| L L Wt — utv

A= 10 1 I | L. I TTrT [ TrT l I ] TTrT I TTT ] LI I LB ] TTT [ T |:
=° gb N\ ATLAS Preliminary -
% 8;_; s - - : .' \ ‘ . W-I- —)l.l.w _g
3 T ST o
zZ . -
& 6F H\. E
0' N | y . | : " . : L ; | \ . " . P n 5:_ ...... _:
- Pb+Pb \s,, =276 TeV po
-4 - 0 2 4 o i 3
o g s Ldt=0.14nb" 0-80% 3
Rapidity -
e : Oonnns
- Y Data | Uncorr. uncertainty 3
25 nnnnnn MRST LO* E
1 — - MSTW NLO Corr. uncertainty =
ThlS lsaShape o :1{.1llliuj‘HLll,L.%lu!M,!l..IL“L!U.{L.,‘L.LE
measurement 2 VRS B 00
5 flrmeeeee - SR . S T .. - . SR
0.9 o 7
0857 54 06 08 1 12 14 16 18 2 22 24
m* |

Fred Olness: LHeC Workshop: Chavannes-de-Bogis: June 2015



Thoughts



Nuclear Parton Distributions _

Photo credit: http://justinsomnia.org/

[LHeC Program:

= tremendous reach for New Physics Searches

= new opportunities and challenges

[LHeC: Complement HL-LHC

Maximize discovery potential at highest energy
Study QCD extremes in {x,Q*} plane




Moving Into The 21* Century 24

DGLAP violation??? V'ii‘l’jfi':n
saturation +i quark-gluon -
resummation oloa er.rm
QCD motion
QED

low-Q? e.g. flavor
differentiation  jet

... See Stan's talk

Nuclear
PDFs
<

higher twist target mass
nhon-linear QCD shadowing corrections

quenching

“... indeed the LHeC would considerably
sharpen the hadron collider potential in terms
of theoretical control and precision” 4iareiii

High
Luminosity
LHC
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