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@ Given a set of data points a set of functions with errors must be determined.
@ We need an error band, i.e. a probability density P[f(x)] in the space of PDFs :

(FIFCD = / [DF]FIFCIPLF(x)]

Standard approach

Q@ Choose a specific functional form
qi(x, Q3) = AixPi(1 — x)% (1 + ...).

Q Determine best-fit values of parameters
which define the functions.

Q Errors determined via gaussian linear error
propagation and tolerance Ax2 > 1

*

What is the error associated to the choice
of parametrization?

How can we know that it is flexible
enough?

Large tolerance T = y/Ax2 means that
error on experimental measurements is
inflated.
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@ HERAPDF analysis: computation of parametrization uncertainty on top of the model and

X
@ In many regions the parametrization uncertainty is dominating.
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Small-x gluon - Status prior to NNPDF1.0
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Small-x gluon - NNPDF1.0 released
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| Small-x gluon - Status 2010 |

/| NNPDF2.0
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Introduction
Increasingly flexible parametrizations
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sbar (u = 2GeV)
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@ Uncertainties often go up when data are added because of need to add parameters.
@ CTEQ66 (22 free params) to CT10 (26 free params)
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NNPDF approach

A general overview

‘ Experimental Data

. < -

‘ MC generation ’{

TRAINING
[ [
EVOLUTION

NN parametrization {
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— NNPDF2.0 - 68% CL
— NNPDF2.0 - 1-0
Individual Replicas

10*
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TFIf(x)]

10° 102 10"
X
1 Nrep
_ FrFRmet) (o
Moy 2 P00

= JFIFR) — (FIFN)?

[77] weorz0 -0
NNPDF2.0 (68%C.L)

%)

xg (x, Q
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* The MC sampling in the functional
space of PDFs is obtained from the MC
sampling in the space of data.

Individual replicas are allowed to
fluctuate, average quantities are
smooth as the size of the MC ensemble
increases.



* Each independent PDF at the initial scale Q2 = 2GeV? is parameterized by an
individual NN.

¥(x) > NNx(x) 2-5-3-1 37 pars
g(x) +— NNg(x) 2-5-3-1 37 pars + _

= + 2 — NN 2-5-3-1 37 pars
V(x) —— NNy(x) 2-5-3-1 37 pars S_(X) (sC) +3(0)/ () :
T3(x) — NN73(x) 2-5-3-1 37 pars 57 (x) = (s(x) = 5(x))/2— NN(_)(x) 2-5-3-1 37 pars

As(x) = d(x) — O(x) > NNa(x)  2-5-3-1 37 pars

Total: 259 parameters

Neural Networks are just functions, which adapt

well to any functional behaviour.
Output

b For a (1-2-1) NN
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* Instead of a set of basis functions with a small number of parameters O(20) pars,
we have an unbiased basis of functions parameterized by a very large and redundant

set of parameters O(200) pars.

120 ® Datasef
Not trivial because ... F et
1= © Fit
A redundant parametrization r ‘ H .}'}
. . 0.8~
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cal behavior but also to random ?0-6?; '}' . * .}
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* Instead of a set of basis functions with a small number of parameters O(20) pars,
we have an unbiased basis of functions parameterized by a very large and redundant

set of parameters O(200) pars.

" Dataset
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Not trivial because ...
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A redundant parametrization
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* Instead of a set of basis functions with a small number of parameters O(20) pars,
we have an unbiased basis of functions parameterized by a very large and redundant

set of parameters O(200) pars.

12

Not trivial because ... Dataset
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NNPDF approach

Dynamical stopping criterion

Cross-validation method

* Divide data in two sets: training
and validation. e
* Random division for each replica 226 ——
(f: = f, = 0.5). st
* Minimisation is performed only on ask —Ex
the training set. The validation x? aaef =
for the set is computed. s15
* When the training x° still decreases zrf
while the validation x* stops B e R
decreasing — ) #iterations
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[ NNPDF2.0
INPDFL.0
NNPDF1.2

10*

10°

10°

10"

1

NNPDF1.2

@ Same parametrization used in all fits
from NNPDF1.2 on.

@ Uncertainty can only decrease in future
fits if data are compatible.

@ Important for predicting future
experimental constraints on PDFs in
extrapolation regions.

ar <@ c} z z 9ac
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" Central value -~
-G range
Individual replicas -~
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NNPDF1.2, Nrep
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@ In NNPDF1.2 analysis strange constrained

by NuTeV dimuon data.

@ 74 parameters for strangeness, sT and s,

unbiased large parametrization.

@ In NNPDF2.0 added constrain from
Drell-Yan data.
o 5 = E E
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* Control on PDFs uncertainties: Nute\/ anomaly solved AND precision studies at the
same time.

o Discrepancy > 30 between indirect and direct determination from NuTeV
measurement assuming [S™] = 0 and isospin symmetry.

@ Uncertainty reduced by addiction of DY data.

@ Striking agreement with EW fits.

Determinations of the weak mixing angle sinzeW

NuTevol  NuTeVol NuTeVvol  EW fit
o2 +NNPDFL.2 [S] + NNPDF2.0 [S]

9 [S7]
dssin“ Oy ~ —0~240m 0235

s sin? 0y = —0.0005+£0.0096" " +sys

sin?8y,

0.225

—.h

0.22

0.215
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Recent developments
NNPDF past, present and near future

¢ © ¢ ¢ ¢

2005:
2007:
2008:
2009:
2010:

Structure functions [hep-ph/0501067]

Non-singlet PDF g~ = u + d — (1 + d) [hep-ph/0701127]

DIS global analysis: NNPDF1.0 [arXiv:0808.1231]

Determination of the strange content: NNPDF1.2 [arXiv:0906.1958]

Global (DIS+DY+JET) analysis in ZM-VFN scheme for heavy quark masses:

NNPDF2.0 [arXiv:1002.4407]

@ upcoming: Global (DIS+DY+JET) analysis in GM-VFN scheme (FONLL) for heavy
quark masses: NNPDF2.1 [arXiv:1007.0354]

@ upcoming: LO parton set for leading order event generators based on NNPDF2.0
analysis.

@ upcoming: Reweighting NNPDF: the W lepton asymmetry analysis.

PS: All sets are (will be) available in the LHAPDF interfaceJ
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NNPDF2.1

NNPDF2.0 data sets

NNPDF2.0 dataset

NMC-pd
NMC
SLAC
BCDMS
HERAI-AV
CHORUS
FLH108
NTVDMN
ZEUS-H2
DYE605
DYE886
CDFWASY
CDFZRAP
DOZRAP
CDFR2KT
DOR2CON

+ KX

O%¥Xee

o ¥

E « X

1 R TR L i

10° 10* 10° 10 10? 1

@

X

3477 data points
For comparison MSTWO08 includes 2699 data points

Maria Ubiali (University of Edinburgh & Université Ca' PDF parametrizations

OBS [ Data sets ]
P NMC,SLAC,BDCMS
s SLAC,BCDMS
S /FP NMC-pd
TNC HERA-T AV, ZEUS-H2
Tcc HERA-I AV, ZEUS-H2
F HL
v, 00 CHORUS
dimuon prod. NuTeV
doPY /dM2dy E605
doPY /dMZdxg E886
W asymmetry CDF
Z rap. distr. CDF,D0
incl. o(3et) DO(cone) Run I
incl. o(3et) CDF(k7) Run I

@ Kinematical cuts on DIS data
Q% >2 GeV?
W? = @*(1 — x)/x >12.5 GeV?

@ No cuts on hadronic data

@ Improved treatment of normalizations
(to method)[arXiv:0912.2276]

9 FastKernel (exact NLO analysis)

QCD at LHC, Trento 20 / 60



NNPDF2.1

NNPDF2.1 data sets

FS data in NNPDF2.1

OBS Data sets ]
4 NMC,SLAC,BDCMS
X ZEUSF2C99 s SLAC,BCDMS
F| * zEUSF2co3 FS/F? NMC-pd
F| + zEusFa2cos oNC HERA-T AV, ZEUS-H2
= L]
ZEUSF2C09 TcC HERA-T AV, ZEUS-H2
F HL
E| * HiF2co1 2 o 50,05 CHORUS
- C H1F2C09 . . dimuon prod. NuTeV
% | e Hirecio o o do DY /dMPdy E605
o . o X % doPY /dMPdxg E886
JT10°E e o x x W asymmetry CDF
SO Z rap. distr. CDF.D0
o o -
r ;’if ;‘ § * X incl. 7Uet) DO(cone) Run I
PR e incl. 7Uet) CDF(k7) Run Il
10g Yot X ex  ixx + i ZEUS (99,03,08,09)
E x g R xx 8 S H1 (01,09,10)
|- L]
L R T L b .
1105 10° 10° 10 10 9 F, not .|nc|uded due to large
X uncertainty.

3554 data points
For comparison MSTWO08 includes 2699 data points

Maria Ubiali (University of Edinburgh & Université Ca' PDF parametrizations

@ HQ mass effects implemented

according to the FastKernel method.

Exact NLO analysis.
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Ratio to NNPDF2.

% NNPDF2.0
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[ NNPDF2.1 (prel)

xg (x, Q)

10° 10? 10"
x

1

@ Small and medium-x gluon and singlet are

the most affected.
@ Effect is within 1o.
@ Other PDFs unaffected.

] [ =
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Ratio to NNPDF2.0

% NNPDF2.0

oy 4T I T E S W S WU S
N 01 02 03 04 05 06 07 08 09
X

Ratio to NNPDF2.0
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% NNPDF2.0

3333 NNPDF2.1 (TMP)
N (TMP)

Ll b b b b Lo Lo a Lo NS
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X

[ NNPDF2.1 (prel)
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x

@ Small and medium-x gluon and singlet are
the most affected.

@ Effect is within 1o.
@ Other PDFs unaffected.
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o(z%B; [nb]

o(W")By [nb]

0.94

0.92

0.9

0.88

6.5

PDFALHC benchmarks - LHC 7 TeV

CTEQ6.6

NNPDF 2.0/2.1
2470118 2=0119 2,=0.119

2470119
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PDFALHC benchmarks - LHC 7 TeV/
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2520120
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44
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@ Important to use the same value of as.
@ Effect in predictions at 7 TeV is within 1o.

@ More in the talk on \Wednesday afternoon.



NNPDF @ Leading-Order (Prelminary)

Quality of the fit

* The quality of the fit from NLO to LO

| PDF set | (o — xALo) /XaLo | does not deteriorate much.
~ D -« . .
NNPDF2.0 LO 7? * Flexible parametrization able to
CT09 ~ 30% »
MRSTO7 ~ 25% accommodate the lack of NLO theory?
MSTWO08 ~ 26%

[ PDF set [ Pert. order [ a5 (Mz) | MSR ]

* The quality of the fit does not change if LO LO 0.1313 Yes
momentum sum rules are relaxed or if LOmod LO 0.119 Yes
aNLO s used LOstar LO 0.119 No

s ’ NLOstar NLO 0.119 No
[ Experiment [ LO | LOmod | LO* [ NLO | NLO* ]
X2 1.30 1.29 1.31 1.21 1.22
[M] 1 1 1.078 £ 0.024 1.0000 + 0.0001 | 1.01 +0.02
Maria Ubiali (University of Edinburgh & Université Ca' PDF parametrizations
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* The NLO fit without momentum sum rules imposed yields (M) consistent to the one
redicted by pQCD.
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Nrep

@ The Nqep replicas {f} of a NNPDF fit give the probability density in the space of PDFs

P k=1

Pl @) = 1 S F (£, @)

Prew({f}) = Ny POCHFNPota({F}),

@ The impact of including new data {x;} in the fit (i = 1,--- , ngat) can be assessed by
updating the probability density distribution taking into account the new data,

POCHTY) oc P (v, {F )] /2 e

@ Monte Carlo integrals are given by weighted sums

Xz(yéj 1)
Statistical inference
Nrep
(FIfix, @) = - weF (£9(x, Q%)
k=1

wic = No[X(y, fi)]"aat /2~ te™

X20.5)
2
® Ny is fixed by normalising the new probability density, Ny = Nrep/ >, wi.
«O0>» «Fr» «E» <« > ae
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[ ] NNPDR2,0 (DISHDYP)

RN nnpor2.0

V//777) NNPDF2.0 (DIS+DYP) + rw JET

S
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°
2

NNPDF2.0 (DIS+DYP)

+ NNPDF2.0 (DIS+DYP) + rw JET

* NNPDF2.0

&

Include JET data through re-fitting and through re-weighting
Use (DIS+DY) 1000 replicas fit as a initial condition

Re-weighting and re-fitting give same results within statistical fluctuations



Phenomenology

Reweighting real data: W lepton asymmetry

@ In the fit only CDF W asymmetry is
included [arXiv:0901.216 [hep-ex]]

@ We evaluated W electron asymmetry with
1000 replicas of NNPDF20 set using
DYNNLO[arXiv:0903.2120 [hep-ph]].

@ .. and included DO W electron asymmetry
data points [arXiv:0807.3367 [hep-ex]] 0T

through re-weighting.

@ Main impact on reduction of middle-x
Valence uncertainty. (more details on

)

@ No need of rifitting! Everybody can do it.

@ Same method can be applied to
pseudo-dato to predict future
experiments’constrains on PDFs.

Maria Ubiali (University of Edinburgh & Université Ca'

NNPDF2.0

NNPDF2.0 + DO (E >25GeV.

NNPDF2.0

......... NNPDF2.0 + DO (ET>ZSGe

PDF parametrizations
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Conclusion and outlook

@ Monte Carlo ensemble + parametrization

Any statistical property of PDFs can be calculated using standard statistical methods.
Consistent statistical behaviour when adding/removing data.

No problem in dealing with unconstrained parametrization: strange analysis.

Ideal framework for reweighting analyses — useful tool for experimentalists.

@ The NNPDF2.0 is the fist unbiased global NLO fit [FastKernel] - ZMVFNS.

@ The NNPDF2.1 analysis includes F; data and implements the FONLL scheme to
include the effect of the masses of the heavy quarks.

Small and medium-x gluon and singlet are the most affected.
The effect of the heavy quark masses is within 1o uncertainty in predictions for
standard candles.

@ The NNPDF2.0 LO parton set is ready for LO event generators

The quality of the fit deteriorates less than for other collaboration when switching to
LO fit.
Prescriptions like LOmod or LO* have little effect on quality of the fit.

Maria Ubiali (University of Edinburgh & Université Ca' PDF parametrizations QCD at LHC, Trento 30 / 60



BACKUP
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FastKernel

@ The NLO computation of hadronic observables too slow for parton global fits.

@ Often higher order corrections are included as (local) K factors rescaling the LO
cross section

@ K-factor depends on PDFs and it is not always a good approximation.

NNPDF2.0 includes full NLO calculation of hadronic observables.
Use available fastNLO interface for jet inclusive cross-sections.

Built up our own FastKernel computation of DY observables.

@ Both PDFs evolution and double convolution are sped up by:

@ Use of high-orders polynomial interpolation
@ Pre—computing all Green Functions

N
1 1 x 1 1
b ] b
/ dxy / dxy fa(x))fp () C(x1, x0) = fa(xl,u)fb(xz,ﬁ)/ dxg / dy (B (g, )€ (1, x0)
70,1 70,2 a,B=1 7X0,1 70,2

Maria Ubiali (University of Edinburgh & Université Ca' PDF parametrizations QCD at LHC, Trento 32 / 60



FastKernel

@ New strategy to solve DGLAP

evolution equation

@ Implementation benchmarked against

the Les Houches tables

@ Gain in speed by a factor 30 (for a fit

to 3000 datapoints)

01
FastKernel METHOD
f
- 1 et %% * X x
w-iiiﬁb?x;%xxxyx L
3 o, “h xx x
58 I B Rele g e N a
IRRE e . a
‘e s X %
IEEEE EEE el
10° LN XX o ox XX T
. tox xx x
N PO P
.t R xXx % .
.
L v x .
10 o + Eeos
* % E886p
o o o
- o Wasy
0.00001 L L L L L L
0 05 1 15 2 25
y

Maria Ubiali (University of Edinburgh & Université Ca'

A truly NLO analysis

[xG0pts) T erei() [ e [ eeile) |
1107 21-10-% [ 27.1075 | 47.10° 0
1-10-9 89-107° | 3.0.107° | 2.1.1072
1.1075 93.107° | 23.107% | 2.0.1072
1.1074 45.107°% | 44.1075 | 42.107°
1-1073 3.0-107° | 4.0.107° | 3.5.107>
1.1072 7.9.1007° | 45.107% | 5.8.1072
1.1071 171004 | 16.107% | 3.9.107°
3.1071 91-107°% | 1.1.1072 1.9-10—7
5.1071 24-107° | 22.107% | 2.2.1072
7.107 1 9.1-107°% | 7.8-1075 | 1.2.107%
9.101 1.0.1073 | 8.0.107% | 2.8.1073

PDF parametrizations

@ Drell-Yan fast computation exploits
linear interpolation

@ Accuracy below 1% for all points
included in the fit

@ Increasing number of points in the grid
one can improve accuracy;

[m] = = =
QCD at LHC, Trento
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x9(x, Q)

-1
00 107 10" 1

@ lIrregular or knotty shapes are allowed if data fluctuate
@ Statistics shows whether the effect is real

10°
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NNPDF2.0: global x?

E, distribution for MC replicas x*" distribution for MC replicas
05 E
L 0.6
04 E
L 05
o3~ 04l
L 03
02 £
L 02
0af- £
C 01
[ I I 1 I I = I 1 | I I I
1 12 14 16 18 _ 2 22 24 26 28 12 14 16 18 2 22 24 26 28
£ 2

Distribution of training lenghts

035— X‘Eot 1.21

E (E) £ o 2.32 £ 0.10
e (Eval) £ o€, 2.20+ 0.11
02 (Eval) £ 0k, 2.35+ 0.12
015; <TL> + OTL 16175 + 6275
o TN 1.20+ 0.09
ovosé <0'((QXP))>dat(%) 114

L net 0,

3 50‘00 10000 15000 200‘00 250‘00 30000 <0— > da‘t ( A) ) 6 . 0

Training lenght [GA generations]
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NNPDF2.0: individual experiments x?

[ Distribution of x2 for sets |

18

1.6

1.4
1.2

0.8

[
TTT[TT T[T [TTI[TT
RRRRAREE IR AR

0.6
0.4
0.2

R & © & R
¢°Q < & v" v“e o ‘\Q\V\(‘z S é""‘@@o S \S"b &‘h o 4@“ 65’ &’@A 15“’ w‘ﬁ&” @“
é’y i “‘k&’ FF s

@ No obvious signs of mutual tensions between hadronic and DIS data.
@ Some internal inconsistencies (NMC data, Z and W rapidity distributions).

@ Reasonable distribution of x?
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@ A quantitative assessment is possible

(G

< (e — (o))
a2loj] + o3o]

@ Mean PDFs extracted from a Monte Carlo set of Npep replicas fluctuates with standard
deviation o /Nyep

@ If two Monte Carlo sets are extracted from the same underlying distribution then d ~ 1
@ Compatibility can be tested by comparing fits to different datasets.

Q Add JETS to DIS data

Q Add JETS to DIS+DY data

© Add DY data to DIS data

Q Add DY data to DIS+JET data

ST = = z ©ac
Maria Ubiali (University of Edinburgh & Université Ca¢~ PDF parametrizations
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NNPDF2.0: A quantitative assessment of compatibility: DIS + JETS

o.

| Fit [ 20DIS | 2.0 DIStJET | NNPDF2.0 | osf-
[ % | 120 ] 1.18 [ 121 | osE
NMC-pd 0.85 0.86 0.99 \?“;
NMC 1.69 1.66 1.69 % 03F
SLAC 137 131 1.34 2 E
BCDMS 1.26 1.27 1.27 E
HERAI 113 113 1.14 3
CHORUS 1.13 1.11 1.18 o
FLH108 1.51 1.49 1.49 04b b b
NTVDMN 0.71 0.75 0.67 ’ X ’ )
ZEUS-H2 1.50 1.49 1.51
DYE605 7.32 10.35 0.88
DYE866 2.24 2.59 1.28 0 —
CDFWASY 13.06 14.13 185 o
CDFZRAP 3.12 3.31 2.02 0.2
DOZRAP 0.65 0.68 0.47 b
CDFR2KT 0.91 0.79 0.80
DOR2CON 1.00 0.93 0.93 3 E
2 0.1}
@ JET data well reproduced even if not fitted. oo
0.05—
@ JET data provide a valuable constrain to large-x gluon. F
@ Other PDFs unaffected. g e e e 07 05 - 0

Maria Ubiali (University of Edinburgh & Université Ca' PDF parametrizations QCD at LHC, Trento 38 / 60



d[04(xQe) ]

Distance between central values

Distance between central values

d4(x.Qp) 1

NNPDF 2.0-DIS vs. 2.0-DISHJET

NNPDF 2.0-DIS vs. 2.0-DIS+JET

d[a(x Q)1

Distance between PDF uncertainties
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NNPDF2.0: A quantitative assessment of compatibility: DIS+JETS+DY

[ Fit [ 20DIS | 2.0 DISHJET | NNPDF2.0 |
[ X2t [ 120 ] 1.18 [ 1.21 |
NMC-pd 0.85 0.86 0.99
NMC 1.60 1.66 1.69
SLAC 137 131 134
BCDMS 1.26 127 1.27
HERAI 113 113 114
CHORUS 113 111 118
FLHI108 151 1.49 1.49
NTVDMN 0.71 0.75 0.67
ZEUS-H2 1.50 1.49 151
DYEG605 7.32 10.35 0.88
DYES866 204 2.59 128
CDFWASY 13.06 14.13 1.85
CDFZRAP 312 331 2.02
DOZRAP 0.65 0.68 0.47
CDFR2KT 0.01 0.79 0.80
DOR2CON 1.00 0.03 0.93

@ Substantial improvement when DY data are include.

@ All valence-type PDF combinations are affected and
uncertainty reduced.
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MSTW 2008

[ NNPDF2.0
CTEQs S

g msTw 2008




NNPDF2.0 Partons

[ NNPDF2.0
[ - CTEQ6.6 0.045
°F » MSTW 2008 E NNPDF2.0
F 004 wees CTEQ6.6
= ool L MSTW 2008
& E
£ E
2 E
Py
P R v ¢
3 0.005E-
10° 10* 10° B 10? 10" 3

ol e Lo b b Ly L0
0.1 0.2 0.3 0.4 X 0. 0.7 0.8
x

@ Reduction of uncertainties with respect
to older NNPDF sets (consistency).

@ Uncertainties competitive with results
from other groups.

@ Smaller for some PDFs, larger when
‘ parametrization is too rigid.

10° 10"
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lependence in NNPDF2.0 a, dependence in NNPDF2.0

1
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NN
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@ Greater sensitivity to as than NNPDF1.2

@ Greater NLO corrections for Drell-Yan observables.
«0O)>» «Fr «=Z» « =) = ae



Positivity constraints

@ We want the fitting procedure to explore only the subspace of acceptable physical
solutions.
@ We want

@ F; positive.
@ Dimuon cross—section positive.
@ Momentum and valence sum rules.

@ Modify the training function witha ddition of a Lagrangian multiplier:

N,

dat,pos

EO o W apay Y- @ (Fre00) e

1=1

@ Nag,pos : Number of pseudodata points used to implement positivity constraints.
8 Mpos : associated Lagrangian multiplier (10'°)
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d4(x.Qp) 1

d[04(xQe) ]

Distance between central values

Distance between central values

NNPDF 2.0-DIS vs. 2.0-DIS-HERAold

d[a(x.Qp) ]
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HERA-I combined dataset

| Fit [ NNPDF1.2 | NNPDFL2+IGA | NNPDFL2+IGAtf, | 2.0 DIS | 2.0 DIStJET | NNPDF20 |
oot 132 116 112 1.20 118 121
(EY 2.79 2.41 2.24 231 2.28 2.32
(Etr) 2.75 2.39 2.20 2.28 2.24 2.29
(Eval) 2.80 2.46 2.27 2.34 2.32 2.35
(x 2Ty 1.60 1.28 1.21 1.29 1.27 1.29
NMC-pd 148 0.97 0.87 0.85 0.86 0.99
NMC 168 172 165 169 1.66 1.60
SLAC 1.20 142 133 137 131 1.34
BCDMS 150 133 125 1.26 127 127
HERAI 1.05 0.98 0.96 113 113 114
CHORUS 139 113 112 113 111 118
FLH108 1.70 153 153 151 1.49 1.49
NTVDMN 0.64 0.81 0.71 0.71 0.75 0.67
ZEUS-H2 152 151 149 150 149 151
DYE605 17.19 22.89 5.21 7.32 10.35 0.88
DYEB66 53.20 481 2.46 2.24 259 1.08
CDFWASY 26.76 2822 20.32 13.06 1413 1.85
CDFZRAP 1.66 461 313 312 331 2.02
DOZRAP 0.56 0.50 0.65 0.65 0.68 0.47
CDFR2KT 110 0.05 0.78 0.91 0.79 0.80
DOR2CON 118 1.07 0.04 1.00 0.93 0.93
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HERA-I combined dataset

@ HERA-I combined more
precise:cross-calibration
X’ =112vs x> =1.21

@ Quality of other data unchanged

@ Overall fit quality to the whole dataset

is good (x? = 1.13)

° O';IC dataset has relatively high
x2~13

@ 0 dataset has very low x2 ~ 0.55

@ Same x?-pattern observed in the
HERAPDF1.0 analysis

X2, Q)

@ Impact on PDFs, mainly Singlet and

Gluon at small-x

Maria Ubiali (University of Edinburgh & Université Ca'
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Vs determination

* Control on PDFs uncertainties: NuteV anomaly solved AND precision studies at the
same time

NNPDF1.2, Nygp, = 500, [Vql=0.2256

62 parabols 1t 5 point) = /f ,
" Parabolic it (3 points) - - - ¥ Vs = 0.97334 £+ 0.00023, AV ~ 0.02%
/
/
’ v
/
A
.

Ves = 1.04+£0.06, AVe ~ 6% D/B decays
Vs > 059 DIS fit

NNPDF1.2, Nyg, = 500, [V|=0.97334

NuTeV Dimuon

Parabolic fit (5 points) = -
Parsboliefit(Epoms) = - NNPDF1.2 analysis
/

i Ves = 0.97 + 0.07, AVes ~ 6%
48

021 022 023 024 025 026 027 028
Vel
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HERALHC benchmark analysis

Up valence distribution

& 0.8 T
> L 4
@ [ ]
O 97F —— MSTWO08 bench 3
06 4 I [ ]
N

1] [ Z 1
o6k % MRSTOL global ]
g o L N ]
& A ]
& 2 osf % MSTW08 global ]
7 I 1
£ 3 [ ]
os J [ ]
0.4 1
03f B
02 J 02l E
01 .
of el il il o

’ 1 10 10° 102 10"

x
Benchmark partons: perform a fit on a consistent subset of data. X

MRST2001: partons from global fit and from benchmark fit do not agree within uncertainty.

MSTWO08: with a more general parametrization situation improves.

¢ ¢ ¢ ¢

Both parametrization and statistical treatment need to be tuned to experimental data.
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HERALHC benchmark analysis

Up valence distribution
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2

xg (x, Q,

Gluon PDF

CTEQ6.5

MRST2001E
Alekhin02
[0 NNPDFLO

10* 10° 10? 10"

)

xg (X,

[ =

D wesraone

1

@ The independence of the choice of the
parametrization can be statistically
measured

() = < (aidw — (qj)(z))2>
\ N

atla] + o3la)]

part

ailoj] + a3lo]

;) = < (o — (Uj)(z))2>
Nparc

[ Data [ Extrapolation ]
g, Q) [ 510 <x<o01 [ 10°<x<10 4
(d[f]) 1.07 0.87
(dlo]) 0.86 0.78

185 pars — 155 pars
o =] = E z ©ac
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XV (x, Q)

@ Adding JETS data to DIS data

and to DIS+Drell-Yan data...

12~ —— NNPDF20DIS 12F T NNPOF20

£ ——— NNPDF2.0 DIS+JET £ ——— NNPDF2.0 DIS+DY

E E
o8- ~08F

F &
o6 £ oshy
0aff 0af
ook ook

B Y B R A Y
@ Adding Drell-Yan data to DIS data and to DIS+JET data
12 NNPDF2.0 DIS 12

E ANPOF20 D1S+DY f

E E
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0aff 0af N\
oot ook
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@ The impact of a dataset in independent of the data it is added to.
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@ Adding JETS data to DIS data and to DIS+Drell-Yan data...

07 07
E —— NNPDF20DIS £

0sf- o6
E —— NNPDF20 DIS+JET £
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E 0. E
o.s%— o.s%—
_ 0,4; _ 0,4;
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0; 0?

@ The impact of a dataset in independent of the data it is added to5 -

« 0O 4 > 4 = <4
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PDFALHC benchmarks - LHC 7 TeV.

PDFA4LHC benchmarks - LHC 7 Tev

PDFALHC benchmarks - LHC 7 TeV.
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xg (x, Q)
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