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HERAPDF | .5f with free alphas (no jets)

*  The strong coupling is tightly correlated to the gluon PDF in fits to inclusive data where gluon is
determined from the scaling violations:
= Comparison of the PDFs (fixed alphas) and PDF+alphas fit using DIS inclusive data only:

NO JETS, just inclusive HERA I+l data, HERAPDf1.5f:
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What HERA jet data in PDF+alphas fits!?

H1 and ZEUS (prel.)

Only Inclusive Jet ep data have been used in the
simultaneous PDF+alphas fits:

High Q? (Q2>125 GeV?) inclusive jet production from
ZEUS (HERA 1)

[PLB547,164(2002)] 38/pb 1996-1997
[NPB765,1(2007)] 82/pb 1998-2000
v Scale of the jet measurement: E; of the leading jet

v Experimental uncert: ~15 % uncorr, 5% corr
v Theoretical error:~5-10%

Low Q? (100>Q?%>5) inclusive jet production from HI
(HERA 1)

[EPJC67,1(2010)] 43/pb 1999-2000

v Scale of the jet measurement: sqrt((E;2+Q?)/2)

v Experimental uncert: ~9% uncorr, 8% corr
v Theoretical uncert:~10-30%

High Q? (Q*>150) normalised jet cross-sections from
HI (HERA I+II)
[EP)C65,363(2010)] 395/pb 1999-2007
v Scale of the jet measurement: sqrt((E;2+Q?)/2)
v Experimental error ~6% uncorr, 3% corr
v Theoretical error: ~5-10%
NLOJet++/FastNLO used for the fast evaluation of

the jet cross-sections
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What HERA jet data in PDF+alphas fits!?

H1 and ZEUS (prel.)

Only Inclusive Jet ep data have been used in the
simultaneous PDF+alphas fits:

High Q? (Q%>125 GeV2) inclusive jet production from
ZEUS (HERA 1)

[PLB547,164(2002)] 38/pb 1996-1997
[NPB765,1(2007)] 82/pb 1998-2000

v Scale of the jet measurement: E; of the leading jet
Experimental uncert: ~15 % uncorr, 5% corr

\Y%
v Theoretical error:~5-10%

Low Q? (100>Q?%>5) inclusive jet production from HI
(HERA 1)

[EPJC67,1(2010)] 43/pb 1999-2000

v Scale of the jet measurement: sqrt((E;2+Q?)/2)

v Experimental uncert: ~9% uncorr, 8% corr
v Theoretical uncert:~10-30%

High Q? (Q*>150) normalised jet cross-sections from
HI (HERA I+II)
[EP)C65,363(2010)] 395/pb 1999-2007
v Scale of the jet measurement: sqrt((E;2+Q?)/2)
v Experimental error ~6% uncorr, 3% corr
v Theoretical error: ~5-10%
NLOJet++/FastNLO used for the fast evaluation of

the jet cross-sections
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What HERA jet data in

*  Only Inclusive Jet ep data have been used in the
simultaneous PDF+alphas fits:

=  High Q? (Q*>125 GeV2) inclusive jet production from
ZEUS (HERA 1)

[I PLB547,164(2002), | NPB765,1(2007)]

v Scale of the jet measurement: E; of the leading jet
v Experimental uncert: ~15 % uncorr, 5% corr

v Theoretical error:~5-10%

=  Low Q? (100>Q?%>5) inclusive jet production from HI
(HERA 1)

[EP)JC67,1(2010)] 43/pb 1999-2000

v Scale of the jet measurement: sqrt((E;2+Q?)/2)
v Experimental uncert: ~9% uncorr, 8% corr

v Theoretical uncert:~10-30%

= High Q? (Q%>150) normalised jet cross-sections from
HI (HERA I+1l)

[EP]C65,363(2010)] 395/pb 1999-2007

v Scale of the jet measurement: sqrt((E;2+Q?)/2)
v Experimental error ~6% uncorr, 3% corr

v Theoretical error: ~5-10%

*  NLOJet++/FastNLO used for the fast evaluation of
the jet cross-sections
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What HERA jet data in PDF+alphas fits!?

Only Inclusive Jet ep data have been used in the
simultaneous PDF+alphas fits:

High Q% (Q*>125 GeV2) inclusive jet production from
ZEUS (HERA 1)

[| PLB547,164(2002), | NPB765,1(2007)]
v Scale of the jet measurement: E; of the leading jet

v Experimental uncert: ~15 % uncorr, 5% corr
v Theoretical error:~5-10%

Low Q? (100>Q?%>5) inclusive jet production from HI
(HERA 1)

[EPJC67,1(2010)] 43/pb 1999-2000

v Scale of the jet measurement: sqrt((E;2+Q?)/2)

v Experimental uncert: ~9% uncorr, 8% corr
v Theoretical uncert:~10-30%

High Q? (Q2>150) normalised jet cross-sections from HI
(HERA [+II)
[EP)C65,363(2010)] 395/pb 1999-2007
v Scale of the jet measurement: sqrt((E;2+Q?)/2)
v Experimental error ~6% uncorr, 3% corr
v Theoretical error: ~5-10%
NLOJet++/FastNLO used for the fast evaluation of the

jet cross-sections
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Including Jets: HERAPDF1.6

*  The strong coupling is tightly correlated to the gluon PDF in fits to inclusive data where gluon is

etermined from the scaling violations

* Addition of the HERA Jet cross section data (NLOJet++/fastNLO) into the fits allows to constrain
simultaneously alphas and gluon [not yet combined jet data, HI and ZEUS]
*= Comparison of the PDFs with free alphas fit with and without Jet data
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Free alphas (with jets)
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= The uncertainty on the low-x gluon is reduced dramatically once Jet data is included in the fit:
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determined from the scaling violations

Including Jets: HERAPDF1.6

*  The strong coupling is tightly correlated to the gluon PDF in fits to inclusive data where gluon is

* Addition of the HERA Jet cross section data (NLOJet++/fastNLO) into the fits allows to constrain
simultaneously alphas and gluon [not yet combined jet data, HI and ZEUS]
*= Comparison of the PDFs with free alphas fit with and without Jet data

Fixed alphas (with jets)

H1 and ZEUS HERA I+I1 PDF Fit with Jets
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Including Jets: HERAPDF1.6

. HERAPDF1.6 X2 ndp HERAPDF1.6 X2 ndp
ag(M;) =0.1176 fixed ag(M,) free
’ All data 811.5 | 780 All data 807.6 | 780
Inclusive cross 730.2 | 674 Inclusive cross 730.0 [ 674
sections sections
gg Jet cross 81.3 106 Jet cross 77.6 106
sections sections 9
[ ] e ;ert. 1 ep. ;ert.
0.6 E ::r(;::l:;‘i:::i'on uncert. 0.6 E ::ri(:n::-:;:i.on uncert. xuva
i g 0al g
02 C 02 E
10* |1‘0'3 | ‘“1'0-2 T .1.0_1 x 1 10 10 10 10 X !

= The uncertainty on the low-x gluon is reduced dramatically once Jet data is included in the fit:
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Impact of the jet data on a

= HERAPDFI.5f - no jet data
= HERAPDFI.6 - with jets

*  Without jet data the chisquare
has only a shallow dependence
on strong coupling

2,
X Xmin

ag(M;) =0.1202 £ 0.0019 £ scale error

a,=0.1202+0.0013 (exp)+0.0007 (mod )+0.0012(had )

20

Comparison of the chisquare scan versus strong coupling for:

0, Scan

15—

--- HERAPDF1.5f
— HERAPDF1.6

1 l 1

Illlllllllll IIIlIlIIII
0.114 0.116 0.118 0.12 0.122 0.124 0.126

+0.0045 os(My)
A D
—0.0036( ’h)

Jet data have non negligible correlated errors (~5%) which are treated fully correlated
Predictions for jet cross sections need hadronisation corrections and the uncertainties of

the hadronisation corrections are evaluated by OFFSET method (for now)

The uncertainty due to missing higher orders in the perturbative calculations is estimated by

changing the renormalisation and factorisation scales of both the inclusive and jet data by a

factor 2.
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Summary comparison plot

H1 and ZEUS (prel.)

*  For HERAPDFI.6
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New preliminary measurements from H |l

*  From HI in DIS regime: ';% n; rclusive det - § H1 Data prl) '; 102 - Dilet $ Hi Data (prel
.. . . 10 E— n® s F NLO® ¢, ®
= Multijet Cross Section at High Q2 £ HERAPDF 1.5 2 b ° . HERAPDF 1.5
- 10f n 3
(Q? >150 GeV?) based on HERA Il data & ¢ . §- ; .
5 r =
¢ Inclusive, Dijet, Trijet 8 i g T
v Single and double differential ; 2: H1 Preliminary : -Eu1tr‘;—H1 Preliminary '
. . .. 2 "k . 1.2f
= Main experimental uncertainties 2 oab . ¢ " 2 3 . r
8k L -
v Acceptance corrections: 1.5~8% 8910 20 30 E:an\f] 08 8910 20 30 a0
T
v JES:2-5% <P,>[GeV]
Lumi:2.5% —_ F
v s [ Trijet ¢ H1 Data (prel.)
= Hadronisation corrections: S 10f NLO®c,®2Z°
-] = [ HERAPDF 1.5
v Inclusive and Dijet (0.94-0.98) %_ ; .
v Trijet (0.8-0.9) §
* Theoretical uncertainty obtained by g%wf_m breliminary .
varying the scale by a factor 2 o 12[ * '
T 1f [ ] :
T o8F . ., L '
*  NLO calculations based on NLOJet++ using 8910 ig;- (GV]
HERAPDF1.5 and scale of the jet measurement:

sqrt((E;2+Q?)/2)
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New preliminary measurements from H|l

2 : 2 T~ 1F <0< [
*  From HI in DIS regime: "E (3 s 1 Data fprel) % - o< @<z GV
.. . . : e @2 10
= Multijet Cross Section at High Q2 1ok — o &8 .
o F o -
(Q2 >150 GeV?) based on HERA Il data, 351/F 8 g2f . D10 .
. . . B -
v Inclusive, Dijet, Trijet fémggm Preliminary . B10°F .
v Single and double differential o 12} : o 12f '
2 " e ' $ £ i z 4
= Main experimental uncertainties 08f . ., s 08F. . .
. 8910 20 30 40 8 910 20 30 40
v Acceptance corrections: |.5~8% P; [GeV] P [GeV]
v JES:Z'S% q; ] I— 270 < Q° < 400 GeV* "?:1"‘1 . 400 < Q° <700 GeV®
v Lumi:2.5% Rl . & | .
] . . £ f 107
= Hadronisation corrections: 55‘“";‘ . g .
F o107 F
v Inclusive and Dijet (0.94-0.98) €100k g 3
T f i .
v Trijet (0.8-0.9) s [ . S
. . . olar o l2fF
= Theoretical uncertainty obtained by EIbe e 4 R e e
) T osfF , . o8f $
varying the scale by a factor 2 8910 20 30 a0 8 910 20 %0 40
P, [GeV] P, [GeV]
) ) ’-‘: 700 < @° < 5000 GeV* ’-’: 107k 5000 < @° < 15000 GeV®
*  NLO calculations based on NLOJet++ using 8 o0 . e Fe
HERAPDFI.5 and scale of the jet measurement: & ¢ Em., ¢
= N - = =
sqre((E+Q2)12) ! £ '
g f 3 .
tém-s;_ . ‘ %10’“?
e l2r o 12f i
: - u.;Z ¢ * * ¢ - n.t:z ’ b * |
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Determination of alphas from Multijet Cross sections

*  NLO calculations depend on PDFs and alphas(Mz)

= HI analyses used CT10 PDF fixed and fit for alphas(Mz) assigning an additional
error due to PDF uncertainty

= Results:

Inclusive Jet:
as(Mz) = 0.1190 £ 0.0021 (exp.) £ 0.0020 (pdf) 7o oose (th.)
Dijet:
as(Mz) = 0.1146 % 0.0022 (exp.) & 0.0021 (pdf) 1000 s (th.)
Trijet:
+0.0055
a,(Mz) = 0.1196 % 0.0016 (exp.) & 0.0010 (pdf) T ooag (th.)

v Theoretical uncertainty dominates
v Alphas from trijet measurements yields the most precise experimental result
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New summary comparison

of the individual determination of alphas

H1 high Q? inclusive jet, NLO
H1=prelim=11=032

H1 high Q2 dijet, NLO

H1-prelim-=11-032

H1 high Q2 trijet, NLO

H1-prelim=11-032

H1+ZEUS NC, CC and jet QCD fits, NLO
H1=prelim=11=034

H1 high Q° norm. k. multijets, NLO
Eur. Phys. J. CB5, 363 (2010)

H1 low @ k; multijets, NLO
Eur. Phys. J. CE7, 1 (2010)
ZEUS incl. k, jets, NLO
Phys. Lett. B 648, 12 (2007)
ZEUS incl. anti—l-t[ jets, NLO
Phys. Lett. B6S1, 127 (2010)

uncertainty
....... = ... —— exp.
----- th.
——
-
-
________ > B---....
+

Alphas from jet measurements at HERA are in good agreement among each other and

with world average

Main uncertainty arises from the theoretical uncertainty: need improvement (calculations

beyond NLO terms)
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New preliminary measurements from Zeus

ZEUS ZEUS

* ZEUS (prel.) 300 pb™
NLO (ZEUS-S/GRV-HO)

Inclusive jets and dijets in the
Photoproduction regime
(Q% <1GeV?):

= Experimental uncertainties:

—
=

« ZEUS (prel.) 189 pb™

NLO ® hadr: p/y PDFs |
(Klasen et al.)

= ZEUS-S/GRV-HO |

jet

do/dE’; (pb/GeV)
do/dM¥ (pb/GeV)

inclusive
v Uncorrelated: ~4%

v Correlated (JES): 5-10%
= Theoretical uncertainties: 2 A<ni<2s  QP<1GeV?
v Higher order corrections:~7-10%" E;;f;‘fss :1':5}153_'885
v Photon PDFs: 2-10% 10l b b e b L) | jet energy scale uncertainty
v Proton PDFs: 1-5% 0.5 | I jet energy scale uncertainty i '

Q
|
z
v Hadronisation: <2.5% : 0 W =
=
&

10"
E} >17GeV
d<n’<2s

v Alphas: <3.7%

Inclusive jets and dijets in the DI
regime (Q?>500 GeV?):

= Experimental uncertainties:

0.5 |:| theoretical uncertainty

rel. diff. to NLO

80 100 120 140 160
MY (GeV)

v Uncorrelated: ~3-7% (inclusive)
~2-6% (dijets)
v Correlated: 2-5%
= Theoretical uncertainties:
v Dominated by the scale for inclusive,
negligible for dijets

v PDF: ~4% for dijets <3% for inclusive
Voica Radescu 16 St.Andrews, August 201 |



New preliminary measurements from Zeus

* Inclusive jets and dijets in the ZEUS
Photoproduction regime F?E'“A:_ e ZEUS(374pb™) -+ NLO® G, @ Cpo -
(Q2< | Gevz): fg 02l [ | Jet energy scnleuncertajnt},‘_:_ """ K=’ E

[ T e #3=Fry 1
= Experimental uncertainties: T R . T e —— ]
a /_4_/ s A - Z -

v Uncorrelated: ~4%
v Correlated (JES): 5-10%

»  Theoretical uncertainties:

m NLO uncertainty _:

125 < Q* < 250 GeV? 250 < Q% < 500 Gw2 .

rel. diff. to NLO (n
S
T

=
=

v Higher order corrections:~7-10%
v Photon PDFs: 2-10%

02 . ]
v Proton PDFs: 1-5% - — .}.777_ ] } ¢ ]
L O PPt i i i
v Hadronisation: <2.5% I T o ]
v Alphas: <3.7% ~0.2- + .
* Inclusive jets and dijets in the DIS ~04- 500<Q’<1000GeV’ | 1000 < Q<2000 GeV’
regime (Q2>125 GeV?): 045 | | T | | o
= Experimental uncertainties: ok T ]
v Uncorrelated: ~3-7% (inclusive) ¥ + "y T
0 s o, 28 s et s
~2-6% (dijets) - e 1
v Correlated: 2-5% —0.2— I ' -
= Theoretical uncertainties: _o_4|:— 2000 < Q° <5000 GeV® - 5[]00<Q <2000 Ge‘V -
v Dominated by the scale for inclusive, 2 15 -1 05 02 -15 -1 —05
negligible for dijets log,, (ﬁ}

v PDF: ~4% for dijets <3% for inclusive
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New preliminary measurements from Zeus

* Inclusive jets and dijets in the ZEUS
Photoproduction regime e -
(Q% <1GeV?):

= Experimental uncertainties:

* ZEUS (prel.) 300 pb”

—— NLO ® hadr ® Z"

v Uncorrelated: ~4%
v Correlated (JES): 5-10%

do/dQ* (pb/GeV?)

" Theoretical uncertainties: 1072
v Higher order corrections:~7-10%
v Photon PDFs: 2-10% 1:
v Proton PDFs: 1-5% 10 - E S 8Gev
v Hadronisation: <2.5% | \
- 2<nitc 15
v Alphas: <3.7% 4
10 jeosy,l<0.65

* Inclusive jets and dijets in the DIS
regime (Q2>125 GeV?):
= Experimental uncertainties:

v Uncorrelated: ~3-7% (inclusive)
~2-6% (dijets)

jet energy scale uncertainty

rel. diff. to NLO

v Correlated: 2-5% -0.2 [] theoretical uncertainty
" Theoretical uncertainties: -04 . el
v Dominated by the scale for inclusive, 10° 10° .}“ )
negligible for dijets Q" (GeV")
\ v PDF: ~4% for dijets <3% for inclusive
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Determination of alphas from inclusive jets at ZEUS

Inclusive Jets in ...

phase space:

theoretical uncertainty
dominated by terms beyond NLO:
experimental uncertainty

ruled by jet energy scale:

NC DIS:
as (Mz) = 0.1208"%, %57 (exp.) £ 0.0022(th.)
— total uncertainty: +3.5%

NC DIS PHP

Q% > 500 GeV yields 21 < EI** < 71 GeV
smaller as uncertainty

+1.5% +2.5%

+1.9% +1.8%

PHP
0 (Mz) = 0.1206* 9% (exp.) G992 (¢h.)
—+ total uncertainty: +4.0%
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Running of strong coupling

H1

o, from Jet Cross Sections in DIS

Og -
i "  H1 data for 5 < Q° < 100 GeV?

0.25 B *  H1 data for Q? > 150 GeV?

L Fit from Q? > 150 GeV? [arXiv:0904.3870]

L o, = 0.1168 0.0007 (exp.) ;%304 (th.) 0.0016 (FDF)
= == Central value and exp. unc.
N Theory&PDF unc.

0.20

0.15

010~

10 10°
u I GeV

*  Extrapolating theoretical and
experimental uncertainties from the high
to low Q2 region observe good
agreement between extraction of the
alphas at low and high Q2.

m Voica Radescu
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o NC DIS 300 pb™
[771 corr.uncert.

o photoproduction 300 pb'1
[ th. uncert.

[l ecorr.uncert.

TR TS T S S N NI
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A ——
— QCD

th. uncert.

jet
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*  Predicted alphas running agrees well with

data
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Summary

Inclusion of the jet data allows for simultaneous constrain of
gluon and strong coupling:
= HERAPDFI.6

New preliminary jet measurements from both HIl and ZEUS
experiments:

HIl: High Q2 Multijet Cross sections in DIS

ZEUS: Inclusive and Dijet measurements in Photoproduction and DIS

Individual fixed PDF fits to alphas yield competitive alphas extractions
which are in agreement with eachother and with world average

v However, theoretical uncertainty dominates and there is need for an improvement

* New measurements have the potential to further constrain alphas and
gluon in the PDF fits

<
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Effect of jet inclusion

H1 and ZEUS HERA I+II 14 parameter PDF Fit

Q? =10 GeV?
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H1 and ZEUS HERA I+II PDF Fit with Jets
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Comparison with other PDFs

Inclusive Jet H1 Preliminary
1.4 === HERAPDF 1.5 with NLO unc. ag(M) =0.1180
- === NNPDF 2.0 |
1.3 = CT10 :
12 i
s £ e
T b
q T :
™ [ : :
S 1 i :
< — ! :
0.9 &
0.8
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* g-gbar lumino
1.4 —

Luminosity plots for 7 TeV

sity at NLO (for W,Z)
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Extra studies at HERA using charm and low energy data

+ Addition of the HERA combined F,
charm data can help reduce model
uncertainty of m_(1.35-1.65):

* Inclusive data has no sensitivity, while
addition of the charm data does.
o 680 H1 and ZEUS (prel.) ] -
& s60l m;*(opt)=1.308 = 0.100 GeV . 1,15;?_
L HERAPDF1.0 i P o
640 : RT standard | 11 .
620_— e flexible param ] WIthOUt Charm
: ©  standard param B 1.05 * d at a
600 Y
580~ Csaeeeettt Bl
560 H1 and ZEUS (prel.)

o i
540+ = i m>*(opt)=1.572 + 0.018 GeV
520:..\.‘..\..‘.I....I‘..‘I.‘.‘ 1000—_ HEFIAPDF1.0+F§‘_’(preI.) -11.6

1.2 13 14 15 1.6 1. AT standard
rng"de' 900__ e flexible param
¢ ©  standard param -1.4
800 : °
. [ o 1.2
Including charm 2000 .
o L]
data I L o iw. ,,,,,,,,,,,,,,, -1
600:||||\wI....IH..I.‘Hluuuulmu.l..
12 13 14 15 16 1.7 18
~ m2* / GeV
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Addition of the HERA combined
lower proton energy data provides
more sensitivity to the gluon PDFs at
low X, low Q2

H1 and ZEUS
n = T - : o
= = S : - & i é
=
(=N
<
3
g
0.2 2
- £
oL
i g
| ® HERA preliminary — ACOT full b-Sat dipole %
| = HERAPDF1.0  --- ACOT-y b-CGC dipole 2
| — Q% 3.5GeV? FFNS E
0.2 Q*5GeV? — NNLO a=0.1176 g
F==- RT csptimizedI === NNLO 05=0.1146 | UIJ
10 10°
Q?/ GeV?

What happens when we put all data together?
DIS inclusive, Jets, Charm, LEN
HERAPDFI.7
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HERAPDFI.7 (NLO)

*  Data Sets:
= Combined HERA [+l data (prelim) %
= Combined HERA Charm data (prelim)
= Combined HERA |l low energy data
= Separate HIl and ZEUS jet data

* Adjustments of the settings:
= Use extended parametrisation

= Use RT optimised version with its
prefered value of mc=1.5 GeV

v From the studies based using charm
data

= Raise the value of strong coupling from
0.1176 to 0.1190

v From the studies using jet data

WX@‘ Voica Radescu 26

HERA I+1I inclusive, jets, charm PDF Fit

08 -

Q=10 GeV*
—— HERAPDF1.7 (prel.)
I exp. uncert.
model uncert.
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June 2011

HERAPDF Structure Function Working Group
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Input Data from HERA into the HERAPDF fits

* Combined HERA | inclusive data

[JHEPOI1(2010) 109]
= HERAPDFI.0 NLO (full errors) and NNLO
= Data used in NNPDF2.0(1), CT10, AB(K)M

+ Combined HERA I+high Q% HERA Il Data
[prelim]:
= Accurate measurements in high Q2 region

v Sensitivity to valence quarks
= HERAPDFI.5% HERAPDFI.5f (full errors)

v NLO (full errors)
v NNLO (full errors)

 HERA | + Combined Charm F, data [prelim]:

® Provides constraints on charm mass
= Accounts for some differences among PDFs

* Low Energy Data HERA Il [EPJ(2011)71]:

= Accurate measurement in Q2> 1.5 GeV? range,
sensitive to structure function FL

= |nvestigate the low Q? region

* HERA(I+Il) +HI and ZEUS DIS Jet data:
= HERAPDFI.6 NLO (full errors)
= Determination of strong coupling

@i@ Voica Radescu
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HERAPDFI.7 +jets+ch+LER

Using all these data sets: HERAPDF1.7

" provides consistency check

* HERAPDFI1.5 (NLO and NNLO) in LHAPDF5.8.6
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PDF determination at HERA

*  HERA PDFs are determined from QCD Fits to solely HERA data of Q?>3.5 GeV?
* The QCD settings are optimised for HERA measurements of proton structure functions

(dominated by gamma exchange)| F, (z, Qz) — %(:EU 4 LEU) J %(xD 4 xﬁ)

= NLO (and NNLO) DGLAP evolution equations, RT-VFNS (as for MSTW08) B )
= PDF parametrised at the starting scale Q % ¢, Zlyq], Tdyql, U = xti(42¢), 2D = xd + x5(+2xb)
00 = 1.9 GeV2 (below m,) a

= Simple Functional form: zf(z,Q%) = Az”(1 — z)°(1+ Dz + Ez?) Z
* |t describes the shape of PDFs with few input parameters «

A - normalisation

B - low x behaviour

C - high x behaviour
D,E - medium x tuning

* The number of free parameters is reduced by the physics constraints

" |mposing momentum sum rules: Additional Constraints:
1 _ _ _ _ _
/ dz - (zuy + 2dy + zU + 2D + 2g) = 1 x5 = f.xD strange sea is a fixed fraction f; of D at Q7
0
BUhar - BDhar II'I ”] ﬁf: — "
P L sea = 2 x (Ubar +Dbar) P fit: Buy=ely
0 i 0 "t = Ubar = Dbar at x=0

= The best fit results in:
|0 free parameters (for HERA | data)
| 3 free parameters (for HERA |+1l data)
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NNPDFZ2.0 has been updated to NNPDF2.1 using FONLL VFN
CTEQ66to CT10  ABKMO09 to ABM11 HERAPDF1.0 to HERAPDF1.5

HLO Z° — I'T at the LHC s = 7 TeV)

MLO W' = v at the LHC {5 = 7 TaV)

MLO W — I'v at the LHC fus = T TeV)

G - BZ" =+ IT) (nb)
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i £555 ATLAR, L= 153EpE! r Feth ATLAS, L= 130G pa" - ’ s - E
E - E ll;— ; P = as ek KUK, L Ju:;u'_;
T T il T ap o

| P 43 -
B B i 3 E
& m E
' i 3
J"' % E a1 e
g &BE- l:? 4 =
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r [T E
[ L L 1 o m:!.,':" I e E
FE T N T K 1T oz iz i Wi aiE EEEaE i In—— o

g (M) ag(M) (M)
The use of the VFN scheme puts NNPDF2.1 closer to MSTW,

CT10 and CTEQ6.6 are very similar, HERAPDF1.5 is a little higher than 1.0 for W+,Z
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