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NNPDF approach: a reminder

> take a MonteCarlo sample of experimental data;
» fit a redundant parametrization on each replica of the sample;
» stop the minimization before learning statistical noise;

» average over the replicas to get the final result.
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preliminary: what does it mean?

1. a small MonteCarlo sample is used (N, = 100);

2. still missing checks of statistical stability against parameters:
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>

choice of the interpolating function (# of PDF parameters,
preprocessing);

minimization speed/accuracy (stopping range, max # of iterations)
>

randomness (PDF initializations, seeds);
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preface

statistically stable: what does it mean?

given two fits, in the limit Nyep — 00

(dlg]) — (d[og]) — (dlpg]) —

where
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benchmark: what does it mean?

HERA-LHC: done by S. Alekhin and R. Thorne in the last workshop;
— H1: discussed at PDF4LHC with S. Glazov and V. Radescu.

the set up for the HERA-LHC benchmark is done (up to agreements);
the set up for the H1 benchmark is done (up to agreements);

before benchmarking against someone else, we do it against ourselves;

vV v v Y

some differences in some settings just to ease this first exercise.

Note: all results with 1o error bands.
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HERA-LHC: experimental data

ref bench

2 2 11/2 2 2 2 11/2 2
Q° > 2GeV: , W7 > 125 GeV Q° > 9 GeV- ,W* > 15 GeV

Name Data points Target Name Data points Target

NMC_pd 153 F/FY NMC_pd | 73 F/FY

NMC 245 e NMC 95 F£

SLAC 47 (47) ) BCDMS | 322 7

BCOMS | 333 (248) | FP() d2Uey || 2 i

ZEUS97 | 240 N+ H1bo7 v P

H1Ix97 80 + 55 GNC+ Total UE

H197 130 (25) FNC(CO),+

H199 126 (28) FNc(co),—

H100 147 (28) FNC(CO),+

ZEUS02 92 NG —

ZEUS03 90 NG+

CHORUS | 471 (471) 5v(?)

Total 3055
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theoretical assumptions

ref bench
Evolution Fully Truncated Iterated
@3 (GeV?) 2 2
Heavy Quarks | ZM-VFN ZM-VFEN
me (GeV?) | v/2 V2
mp, (GeV?) 4.3 4.5
as (Mz) 0.119 0.119
PDFs Y. g V,d—u| X g T3V
C=: 0.5 0.5
T™MC included

+ Momentum and valence sum rules
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results

1.2

NNPDF bench

|:| NNPDF ref

10* 10° 11)1(*2 10" 1

u-valence
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results

NNPDF bench

|:| NNPDF ref

0.15
10* 10° 11)1(*2 10" 1

d-valence
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HERA-LHC benchmark

results

D NNPDF ref
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results

i [
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H1: experimental data

ref bench
2 2 11/2 2 2 2
Q° > 2GeV: , W7 > 125 GeV Q° > 2GeV
Name Data points Target Name Data points Target
NMCpd | 153 F/FY H11x97 | 80 + 55 NG+
NMC 245 Fy H197 130 (25) FNC(CO)+
SLAC 47 (47) FE@ H199 126 (28) Fhe(ce),—
BCDMS | 333 (248) FP) H199hy | 13 FNe—
Tsy | am SNC,+ H100 147 (28) FNC(CO),+
H1Ix97 80 + 55 5NC,+ Total 632
H197 130 (25) FNC(CO),+
H199 126 (28) FNe(co),—
H100 147 (28) FNC(CO),+
ZEUS02 92 NG —
ZEUSO03 ) NC+
CHORUS | 471 (471) 5v(?)
Total 3055
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theoretical assumptions

ref bench
Evolution Fully Truncated Iterated
@3 (GeV?) 2 2
Heavy Quarks | ZM-VFN ZM-VFN
me (GeV?) | v/2 V2
mp, (GeV?) 4.3 4.5
as (Mz) 0.119 0.1185
PDFs Y. g TV, d—1u|X g T3V, d—1
C=: 0.5 0.5
T™MC included

+ Momentum and valence sum rules
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H1 benchmark

results

2
D NNPDF ref

NPDF bench
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results

D NNPDF ref

NPDF bench
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H1 benchmark

results
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details: CC data
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H1 benchmark

details: small-x data
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perspectives

to do:
» run the HERA-LHC benchmark with Qg =1 GeV?,

» run H1 benchmark with H1 flavour assumptions and cuts;
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perspectives

to do:

» run the HERA-LHC benchmark with Qg =1 GeV?,

» run H1 benchmark with H1 flavour assumptions and cuts;
to be agreed:

» which fixed as for the HERA-LHC benchmark?

» which x? for the H1 benchmark?
» which input PDFs to parametrize for both?
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perspectives

to do:
» run the HERA-LHC benchmark with Qg =1 GeV?,

» run H1 benchmark with H1 flavour assumptions and cuts;
to be agreed:

» which fixed as for the HERA-LHC benchmark?
» which x? for the H1 benchmark?
» which input PDFs to parametrize for both?

a suggestion:

» do the same and compare.
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extras

Inematics
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Error propagation: Data — Parametrization

» Monte Carlo sampling of data (generation of replicas of experimental
data)

Nesys

,D'(art)(k) _ (1 + r,(\lk)UN) D’(exp) + riso_lgtat + Z rl,(k)o_isys,/
I=1

where o; are the experimantal errors, and r; are random numbers
choosen accordingly to the experimental correlation matrix.
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eé®s 00000
Error propagation: Parametrization — Observables

» Expectation values:

Nrep

(Flatl = 5 > F (8™9(x)

Nrep k=1

» Errors:

orsen = v (F BOIP) — (Fle(x)])
» Correlations between pairs of different parton distributions at different
points:

Nrep

Z o (fit)(k (X flt )(k) (XQ)

repkl

(u(a)d(x2))
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extras

X2

Experiment Set X3 Experiment Set X2,
NMO-pd 1.50 ZEUS07 108
NMC-pd T.50 ZEUS97 1.08
NMC 171 HI07Iw Qo 0.02
NMOC 171 Hio7wQ2 | 0.02
SLAC .90 NMCp 1.30
SLACPH T.46 NMCp 1.30
SLACd 0.09 NMCpd T.38
BODMS T.67 NMC-pd 138
BCODMSp 1.84 BCDMSp L]
BODMSd 131 BODMSp 108
ZEUSOT 1.2
ZEUSO7 1.29 Experiment Set Xczlat
Hi Had Hi 1.05
H197mb 2.61 H197mb 1.07
H197lwq2 0.96 Hi07wQ2 | 0.02
gig:gg g gf H197NC 0.78
22 H107CC 1.16
HI0ONC T.13 TooNG 5%
RIVOC 0.66 H100CC 077
HKONC 1.23 HI90NChy | 1.01
H1oocce 1.34 H100NC 0.07
ZEUS02 _ 0.76 10000 157
ZEUS02 0.76
ZEUS03 1.24
ZEUS03 124
CHORUS T.37
CHORUSau | 1.37
CHORUSab | L.18
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