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— A Precision Measurement of the Inclusive ep Scattering
Cross Section at HERA by H1;H1PDF2009

— ZEUS09 PDF fit including HERA-II NC/CC e~ p and Y ==

CC eTp and HER/MER/LER data; ZEUS 2009 PDF Ko A
— Jet cross sections and constraints on the proton PDFs
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PDFs at HERA 2

‘ Kinematics of Neutral Current Deep Inelastic Scattering'

e+ (K)
For a given ep centre-of-mass energys/s,
the (fully) inclusive cross section for
Y | Z (g=k-k) ep —e+X
e+ (k) / can be described bytwo independent
/ kinematic variables, e.g.

—> Q* = —(k— k')

quark > zp; = Q) (2P - q)

—

Ej e — Inelasticity variable
proton (P) y = Q*/(zp;s)
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e Neutral Current DIS event candidate

100 A

PDFs at HERA

‘ Neutral Current Deep Inelastic Scattering'

Q? ~ 24000 GeV? andxzg; ~ 0.5

scattered
positron

10

e Coverage of kinematic plane Q2,z ;)

S
O

ZEUS
Fixed Target Experiments:

CCFR, NMC, BCDMS,

E665, SLAC
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PDFs at HERA 4

‘ Neutral Current Deep Inelastic Scattering'

e Inclusive processetp — e* + X

o(e* wa? —
ddangg) — 2:nQ4 - (Y5 - Fa(z, Q2) —y? - Fy(z, Qz) FY_ - zF3(x, Q2) )
Dominant High y High Q2

whereYy =1+ (1 — y)?

e Structure functions of the proton (F>, Fz,, F3 ) and QCD
— Fy ~a Zz ef : (Qi(wa Qz) + Qz(wv Qz)) for Q2 < M%
— the longitudinal structure function F;, = 0 in the quark-parton model
— parity-violating term F3 is small for Q% < M2

/ v > Clean probe of the
yzj « Sz 7z a L Parton Distribution

Functions in the Proton

p ==®_" 969 "] a p ! _
N e N *gi(z, Q%), gi(z, Q?)
P ~ s 2
X g(z, Q%)
Quark-Parton Model Boson-Gluon Fusion QCD Compton
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PDFs at HERA S

‘ Universality (and usefulness) of Proton PDF'

1 1
Opp—H(W,Z,..)+X = Z /o dy fop(e1, 1) /0 ds fo/p(%2, 15) GabmHW,Z,...)
a,b

LHC parton Kinematics

o i sensitive to gluon 10°

distribution at A

zo~ ML 81073 )

and p% ~ M2 ~ » W A

~ 13000 GeV? .

proton \\\ (for Mg = 115 GeV) E i M = 100 GeV »

— mi y- 6 4 P

ow Sensitive to sea ml e

distribution at N

T A
NN and p2. ~ M2, ~ 6400 GeV?

proton
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PDFs at HERA 6

‘ Precision Measurement of Inclusive NC DIS by H1 Collaboratd)nl

e New measurement of the doubly-differential DESY-09-005 1 Collaboration
Q% =12 GeV? Q?=15 GeV? Q% =20 GeV? Q%= 25 GeV?
reduced cross section Oras [, e, -,
o ) i . i Hﬁﬁa g B'a
o, = (27ra2Y+/wQ4)_1daé¥)C/d:ch2 osl _ .. | oy | .
for the reaction e™p — e™ + X over the range oo s oo e
12 < Q% <150GeV?,2-1074 <z <01 | | | |-
using £ = 22 pb~1 of data taken with 05} B e e, N
Ep = 920 GeV 12 | Q;=12I0 Ge\l/2 | Q2I=15Io Ge\l/2 1(I)-4 1cl)'3 1(I)‘2 1(I)'1 1(I)'4 1(I)'3 1cl)'2 1(I)'1
Sf - X
e Analysis restricted toy < 0.6 (small F, effects) 4 .
: 0sl | s, « H1DataE, =920 GeV
e \Very good control over all essential measured o | . HiDataE,=-820Gev
detector quantities: 0 E! /E! ~ 0.2 — 1%, 107 107 107 107107 107 107 107

OFurs/Eurs ~ 2%, extra efficiency uncertainties~ 0.3 — 0.5%

e Comparison to previous measurements using data taken witllr, = 820 GeV (after
correction for a small Q?-dependent bias):good agreementuncertainties reduced by
a factor two! — Average of both sets of measurements taking into account bito-bin

correlated uncertainties (o, corrected to £, = 920 GeV for y < 0.35)

(seetalk by Jan Kretzschmar)
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v

H1 Collaboration

N - 2
Determlnatlon Of F2 (aj’ Q ) Q2:12 GeV? Q2:15 GeV? Q2:20 GeV? Q2:25 GeV?
F, 15| - : :
H11992, L=225nb" H11994,L=27pb™"  H11996-2000, L = 20+22 pb 1r [
F, Q*=15 GeV? Q* = 15 GeV? Q= 15 GeV? 0.5t
15[ —H1PDF 2009
[ ° BCDMS: NMC O A PETTTY EEEERETTT TR TTTT METSrRTY, e | PRTTT EEETETTT PSR TTTT METSTETY, [TTTT BRI BErAr eI AR A
[ Q? = 35 GeV? Q? = 60 GeV? Q%= 90 GeV?
1 1.5} . .
I 1t
0S5
I 0.5
0 ‘ - _3I o _2‘ o _1‘ I o _3' o _2I o _1‘ I - _SI o _2I o _1I O | | | | | | | | | | | | | |
107 1010 1o- e 1o 100 10 10 X Q* =120 GeV? Q®=150 GeV* |10* 10° 102 10" 10* 10° 102 10*
1.5¢ - X
@ Accuracies starting from ~ 20 — 30%, reaching ~ 4 — 6%, last
publication using 1996/97 data ~ 2 — 3%, and finally ~ 1.3 — 2% 1r H1PDF 2009
- e H1 Data
(see talk by Jan Kretzschmar) 05f © H1Low Q?
O | | | | | | | | D Hl High Q 2
10 10° 102 10" 10* 10° 102 10
DESY-09-005

e Extraction of F5 from the reduced cross

X

sections:o,. = Fa(x, Q%) — (y?/Y,)Fr(x, Q%) by correcting for the F, contribution

as given by the QCD fit (see later)

e Most precise measuremenof F5 in the medium-Q? region: total uncertainty 1.3 — 2%

e Steep rise ofF; at low-x is well described by QCD fit

= Detailed and precise information on the sea and gluon densds in the proton

J Terr 6n (Madrid) Krakow, EPS 2009

July 16th, 2009



PDFs at HERA

‘F2(a:, Q?) provides...'

— direct information on F2 15}
quark densities !
PB~vzye?-(a+a@)

— Indirect information on L5t
gluon density 1t

e Large and positive scaling 05}
violations at low x 1_2
dominance of BGF A
8F2/81nQ2 ~ g * g 0.5

e o
_e._// 15}
vz iLLL q
0.5
ol
p

Boson—-Gluon Fusion

e Approximate scaling for x ~ 0.1

1_

DESY-09-005 H1 Collaboration
x = 0.00005 x = 0.00008 x =0.00013 x = 0.0002 x = 0.00032
-/ -/ _ / _ / _
6;@ 9659 QG@ é? <5§>
x = 0.0005 x = 0.0008 x =0.0013 x =0.002 x =0.0032
/ 3 / '@“/
x = 0.005 x=0. 008 x =0.013 x =0.02 x =0.032
/ _&/ﬁ '.O/M# L
x=005 x=008 1 10 10?7 10° 1 10 10%> 10° 1 10 10% 10°
' Q% / GeV?
H1PDF 2009
-------------- H1PDF 2009 (extrapolated)
b /.oﬁﬂlﬂﬂn' e e
" ° H1 Data
: : : : : : 2
1 10 10% 10° 1 10 10? 10° ° HllowQ?
O H1 High Q

Q%/ GeV?
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PDFs at HERA 9

‘ Determination of the Proton PDFs: a new QCD Fit, H1PDF 2003

e Analysis using DGLAP evolution equations at next-to-leadig order (NLO) in o
9q; (z, s 1d
Loul) = «all) [V 92(S Phg, a5 (/2 42) +Pyg g( /2, 14?) )

dg(x,u?) as(u ) (1d 2 2
Olnu2 f Z(Z Pg% q.?(w/zﬁ )_I_ng g(w/z, ))
The DGLAP equations yleld the proton PDFs at any value ofQ? provided they are input
as functions ofx at some input scaleQ?
— number sum rules and the momentum sum rule are imposed
e In order to determine the proton PDFs additional experimentl information is needed on

— quark densities at highx — flavour composition of the sea

e Additional data sets needed [ Data set Process | Q7 range |
. H1 combined low Q* 1995 — 2000 etpNC | 0.2 12
e New QCD fit (H1PDF 2009) uses only H1 combined medium Q% 1996 — 2000 eTpNC | 12 150
; : H1 high Q% 94 — 97 etp NC | 150 30000
Inclusive DIS measurements by Hl—— i1 high OF 04 — o7 “Pee 300 15000
— more precise data forQ? < 150 GeV? | H1high @980 e"pNG | 150 30000
_ _ H1 high Q* 98 — 99 e pCC | 300 15000
— Improved theoretical treatment of heavy | H1 high @* 98 — 99 e pNC | 100 800
H1 high Q* 99 — 00 etpNC | 150 30000
guarks (VFNS scheme, Roberts and Thorne | H1 high @* 99 — 00 e"pCC | 300 15000

J Terr 6n (Madrid) Krakow, EPS 2009 July 16th, 2009



PDFs at HERA 10

‘ Determination of the Proton PDFs: a new QCD Fit, H1PDF 2003

e Parametrisation of the proton PDFs
— wu valence cuy), d valence (dy ), gluon (xg), U = xu + =¢, xD = xd + x5 + xb
at Q2 = 1.9 GeV? by the functional form
zf(x) = ApzBr(1 — ) (1 + Dpx + E,xz?)
e Constraints on the parameters{ A,, By }:
— momentum and number sum rules= Ag,, A, , Aq,
— NO sensitivity to difference on lowa behaviour of w and d valence: B,,, = Bg,

—s suppression of strange sears(x) = f,xD(x) with f, = 0.31
— Ay = Ax(1 — fs) sothatd/a — 1asz — 0

= 10 free parameters (xs(Mz) = 0.1176)

e Additional conditions:
— Fy >0and F, > 0
— all PDFs > 0 (but included as parametrisation uncertainty)

— valence not too low compared to sea at higle (but included as parametrisation uncert.)
J Terr 6n (Madrid) Krakow, EPS 2009 July 16th, 2009
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A new QCD Fit, HIPDF 2009'

_ <

e Datawith Q% > Q?. =3.5GeV? F

e Good description of all data sets x
(x?/ndof = 587/644)

e Experimental uncertainty, obtained from
Ax? = 1 using the Hessian method

e Model uncertainty, obtained by varying
¢ .., Q2 (largest effect

min'’

— mC1 mb! fSa
at low x)

e New uncertainty contribution resulting
from the parametrisation choice
alternative parametrisations leading to
good fits but unphysical behaviour at
large x are used to estimate it

DESY-09-005

H1PDF 2009, Q° = 4 GeV

05 |

05 |

25 |

| B experimental uncertainty ]
1 [ ] + model uncertainty i
1 8 + parameterisation unc.

")
10

-3
10
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A new QCD Fit, HIPDF 2009'

e Reduced uncertainties at lowx with
respect to previous fit (HLPDF 2000)

e Larger (and more realistic) uncertaintiesz;1

at high x (parametrisation uncertainty
dominant)

o At Q% = 1.9 GeV?
— Sea guarks dominate at lowx
— valence-like gluon density

o At Q% = 10 GeV?
— gluons dominate at lowx
— similar rise of gluons and sea quarks

Improved determination of the proton P

~0.8 ———m

X la) Xy,
Qo7 :
X | == HI1PDF 2009

0.6 1 Q%= 1.9 GeV?

05 |

0.2 ;

01 F —

_0.8

X
N—r
Q 0.7 |
X
0.6
05 |
0.4 |
0.3 §
02 |

01 |

0 =%
10

DFs

== H1PDF 2009  xu,
Q’=10GeV* A&

DESY-09-005

- b) == H1PDF 2009 |
10 ¢ Q*=1.9GeV?

- d) == H1PDF 2009 |

10 Q?=10GeV?

1t

_17
10 3

_27
10 —

10 10 10 10
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PDFs at HERA 13

‘ Determination of the Proton PDFs: a new QCD fit, ZEUS09 PDH

e Parametrisation of the proton PDFs
— u valence cuy ), d valence fcdy/ ), gluon (zg), total sea ¢S) and A = x(d — u)
at Q2 = 7 GeV? by the functional form

zf(x) = p12P2(1 — x)P3 (1 + pax)

e Constraints on the parameters{p; }:
— momentum and number sum rules=> p1, 4, P1,uy s P1,dv
— no sensitivity to difference on lows behaviour of w and d valence:p2 ., = p2.,d,
— No sensitivity to flavour structure of light-quark sea: fix p;, o consistent with
Gottfried sum rule and Drell-Yan data
— suppression of strange sea in accordance with dimuon datadm CCFR-NuTeV

e Heavy quarks: variable flavour-number scheme of Roberts and'horne

= 11 free parameters (xs(Mz) = 0.118)

e Evolution of the PDFs with the energy scale: DGLAP equationgst NLO (M S scheme)

J Terr 6n (Madrid) Krakow, EPS 2009 July 16th, 2009




PDFs at HERA 14

‘ Determination of the Proton PDFs: a new QCD fit, ZEUS09 PDH

e Data sets used in the previous fit (ZEUS-JETS PDF, 577 data pus):

—s Structure function measurements: reduced double differetial cross sections inz and Q2
for neutral (charged) current DIS etp ande—p

— Jet cross section measurements: inclusive jet productiomiNC DIS and dijet production
In vp collisions

=16.3.-107° < = < 0.65,2.7 < Q% < 30000 GeV? |land W2 > 20 GeV?

e New sets of data from HERA Il running period:

— High Q? ZEUS e~ p NC and CC data from HERA Il = valenceuy at high x
— High Q? ZEUS e p CC data from HERA Il = valencedy, at high «
— Low Q? ZEUS NC data with E,, = 920, 575 and 460 GeV from HERA Il = gluon
and sea at lowx

e High statistics from HERA Il allows an improved determination of the valence-quark
distributions at high 2 in an only-ZEUS-based QCD fit: advantage of beindree from
heavy-target corrections, higher twists and isospin symntgy assumptions(which affect
fixed-target DIS data used in global QCD fits)

J Terr 6n (Madrid) Krakow, EPS 2009 July 16th, 2009




PDFs at HERA 15
A new QCD fit, ZEUS09 PDF] JEUS High O NC DIS v tntn 00
_ _ ZEUS
e QCD fit to 1060 data points: good O 15 Foroed T st T Foanoet T ooimsoed
description of all data sets, e 1 1 1 ]
x?/ndof = 0.97 osh \\
e Full account of correlated experimental 1 I E
uncertainties using the offset method ~ 12- @-es0GeV ¥ Q-sw0Ge? ¥ Q'=1200GeV Q71500 GeV -
e Comparison of the QCD-fit predictions 8% ¢ E
to reduced cross sections for NC DI&™p 04 E3 E3 3
with longitunally polarised e™beams — § .o i™ "o somcer oo @=mmmncer
— constrain valenceuy, at high x T T T :
— Polarisation dependence due tey* — Z°0s: \\ \ \
iInterference and Z° contribution ; I
(significant only at high Q2) 08" Q2 12000 Ge\%{— Q2 20000 Ge\%{— Q2 30000 Ge?. 10° 10' 1
— Confirmation of the predictions of the > " DAL Mo CeTeh
electroweak sector of the SM in a o2k o K\ o §\
space-like process BT T T R T TR

X
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PDFs at HERA 16

A new QCD fit, ZEUS09 PDFI ZEUS High Q* CC DIS e~ p data
ZEUS ZEUS-prel-09-010

2.5 AR AR Al T i
e Charged CurrentDIS: ep — v + X 8 | Q*=280GeV Q*=530GeV | Q'=950GeV |

2r T T .
e Cross-section formulae in LO QCD * T :

1.5F

do(e™ G2 — 1F
daEng) — 2_71:"7124/ > (us + (1 —y)?dy) ool

wherenw = Mg, /(Q* + M) 16| Q2= 1700 GeV

Q2 5300 Ge\?

Q2 3000 Ge\?

e Comparison of the QCD-fit predictions o E
to reduced cross sections for CC DI& ™ p O_;
with longitunally polarised e~ beams 0.6 + + :
(multiplicative factor 1 — P for e™) o Ed E
Goo = (Gamly/2m2) o /ded@® G e et i ced
— Sensitivity to flavour composition n .« cCep(7lpb) e+ CCep(104pbY
G(e7p) = w(u+c+(1 —y)*(d+35) ° © pusen | — zeuso )
— Sensitivity to valence quarks o L (rel) i
&(e~p) — xuy (high-z) 02| = i&\

_, Confirmation of electroweak predictions 102 100 10?10t 10?100

X
J Terr 6n (Madrid) Krakow, EPS 2009 July 16th, 2009
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A new QCD fit, ZEUS09 PDFI

e Charged CurrentDIS: ep — v + X
e Cross-section formulae in LO QCD

O
O
o

do (et G%‘ _
daEng) — ﬁn‘zfv (@ + (1 — y)?dy)
wherenw = M3, /(Q?* + Mg,)

e Comparison of the QCD-fit predictions
to reduced cross sections for CC DI p
with longitunally polarised et beams
(multiplicative factor 1 4+ P for e™)
doc = (G4, /27x)  tdo /dxedQ?

— Sensitivity to flavour composition
G(eTp) =z(a+c+(1 —y)*(d + s))
— Sensitivity to valence quarks
&(etp) — =(1 — y)?dv (high-z)

— Confirmation of electroweak predictions

ZEUS High Q? CC DIS eTp data

2.5
2r

1.5F

- Q%=280GeV

Q2 530 GeVt §§

ZEUS ZEUS-prel-09-010

Q%= 950 GeV? §

~ ZEUS09 it (prel.LE

© Q?=17000 Ge¥

« ZEUS CC (prel.) &
e'p (76 pbY)
P, = +0.33

& « ZEUS CC (prel.) -

Q? = 30000 Ge¥

e'p (56 pbh) B

P.=-0.36
— ZEUSO09 fit (prel. }

! I \%%NME

O 1 1
10?2

107

10t
X
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PDFs at HERA 18

A new QCD fit, ZEUS09 PDFI
ZEUS-prel-09-010

>‘ 0_67\ L L R D B B 2:\ T >
£ - X, ER=
© 04 ©
L r R
g £
O 02 &)
c r R
-] -]
T T
c r = c
S 02} 2
& .| ERR:
&= -04r a4 &=
0.6, 1
0.6 S — 08T 0.6 S St — 08—
X L X ] X 1 L X
0.4 1 06 g i 0.4 1 06F g i
b [ zEUSHit 04k B ZEUS-JETS PDF 1 b [ zeUsHit 1 o4k Bl ZEus it E
ool (CCINC €p) 1 F 1 02k (CC €pINC €p) 1 7 (CCINC €p)
r 0.2 r —
of 1 -0f of
-0.2F - 02? 020 E
r 04 r i
041 - -06:* 04 i
-0.67‘”‘ T T RS R W -0.8:‘”‘ Y BT I -0.67‘”‘ o ¥ F R W O ¥ R A YV R RV RN
10* 10° 102 10? 10* 10° 102 10t 10* 10° 102 10t 10* 10° 102 10?
X

—s Inclusion of High Q? ZEUS e~ p NC and — High Q? ZEUS e*p CC data from
CC data from HERA Il = valenceuy athighx  HERA Il = valencedy at high x
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PDFs at HERA 19

A new QCD fit, ZEUS09 PDF - cHUSpE08010

Q?=10 GeV
ZEUS
g 2 T

- xd,

xf

151, ———  ZEUSO09 fit (prel.) |
o\ ay(M,)=0.1180 |

|| total uncert.

1 B\ e ZEUS-JETS PDF ]

fractional uncertainty

RN A 17‘”\ R L] B! B LY B “‘7‘

] ©Xg ]

Y — ool
0.2 E i 1
0.4- 1 05 ]
0.6 = i 1

L oY ROV R W R
10° 10* 10° 10®> 10*

X X
—s Inclusion of High Q? ZEUS e~ p NC and CC data, High Q% ZEUS et p CC data and

Low Q? ZEUS NC data with E, = 920, 575 and 460 Ge\from HERA I
Improved determination of uy,, dy at high x free from nuclear corrections, etc.

0.8 :m\ | | | | T
10° 10* 10° 10% 10%

J Terr 6n (Madrid) Krakow, EPS 2009 July 16th, 2009



PDFs at HERA 20

‘ High- E+ Jet Production in the Breit Frame I

virtual

virtual virtual

photon ; photon photon
proton proton
e+
o g
q
BORN PROCESS BOSON-GLUON FUSION OCD COMPTON

e In the Breit frame the virtual boson collides head-on with the proton
e High- E1 jet production in the Breit frame
— suppression of the Born contribution (struck quark has zeroEr)
— suppression of the beam-remnant jet (zerdzr)
— lowest-order non-trivial contributions from ~v*g — qgq and~*q — qg
= directly sensitive to hard QCD processesds) = gluon density

J Terr 6n (Madrid) Krakow, EPS 2009 July 16th, 2009



PDFs at HERA 21

. . . : : ZEUS
Improving the gluon distribution: jet data I
10° ;— I Jet energy scale uncertainty .

NLO QCD: (corrected to hadron level)
e Measurement of inclusive jet cross sections in the

a, (M)=0.1175
— DISENT MRST99 (g=E%je ) 3

olo/olE%jet (pb/GeV)
'I

kinematic region defined byQ? > 125 GeV? and ‘i ©*f [ e
—0.7 < cos~ < 0.5 for jets with 10°F inct coont
2: (x10% ]

EB et > 8 Gev and 2 < n et < 1 8 10 E_ 500 < Q% <1000 GeV? _%
T3 ZEUS J o L (a0)

EO.(S? Qz;lee\f 1 é, QH25G\i o é I (]— y)pr yE ? 1000<Q2<2000G6V2 ?
S oat \- , : ;€05 = A=) zE, tyE. ' b 0]
S o2 JE E E 2000 < Q? <5000 GeV? 3
g o I ] : : i i 0k a0 ]
o2 /4\ 1 @ Longitudinally invariant
%_0'4? Ela | without jet data E . . 10 ’ = Q" >5000 Gev* =
g e W3 kg cluster algorithm in JF 3
T einew - ) 10 ¢ E

' the Breit frame e E P ——————

' @ Small experimental and theoretical uncertainties 3. (Gev)

7 I «— Comparison of gluon distributions from fits with and without
e A jet data: constrain on the gluon density in the rangeD.01-0.4
il J‘}/ — Reduction by a factor of two in the mid-z region over
’ﬁ'\ N the full Q2 range

-0.6 ; 4

Ll — | Slzeable reduction of the gluon uncertainty

-0.2F
-0.4F
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PDFs at HERA 22
Dijet cross sections from HERA I+HERA Il I
= 30
£ 20t
ZEUS <
— &L DS. 10 =
N L
s) C
D10° « ZEUS prel. (209 pbY) T 7
© r P P g |
8_ B NLO (CTEQ6) OC, ., ] ol 1 |
> r N —2 Q2+E — 125 < F < 250 GeV 250 < G <500 GeV ¢
(@4 - _2 — L B B e T I B o e B A B o A E oY B
2 L “é_ETZ 20+
3 2=
8 MR
. 10 B
10% - :
C  125< @ <5000 GeV \ .
~ |cos& )| <0.65 7 Gl i
T e 7 Boson-Gluon Fusiol 2+
- E]Ttér(gl)t >12(8) GeV - 500 < @& < 1000 GeV 1000 < (3 <2000 GeV
| 2<r]JBe:elt<1.5 | 2071‘1 ——+ T+ LI B e = 18 16 14 12 -I:Ié‘go‘(‘g)
. , 2 2 i 1 1o
10%— _ £ — By - (]- + MJJ/Q ) 0 _|NLO (CTEQ®) O G,
— L -
O 0.5 mmiet energy un‘ce‘rt“m‘nty - /‘ 1 ° ZEUSprel. (209 pb)
2' ) NLO uncertainty r / i |:| jet energy scale uncertainty
i 0 s I | leos, )l < 0.65 —pEiQ?Ei
°0 5; - I 2000 < § < 5000 GeV > @ ey :;R:gz
— Y. I I I | I I P 2<r] eit < 1 5 R_ T
= 200 1000 2000 18161412 1 0(%
Q* (GeV?) 10

e Measurement of dijet cross sections in NC DIS fo125 < Q% < 5000 GeV? and
| cos | < 0.65 for dijets with E;;eg,szt > 12(8) GeV and —2 < n;%, < 1.5 using
HERA | and (04/05) HERA Il data, £ = 209 pb—! — increased statistical precision

e Good description by NLO pQCD using CTEQ6 PDFs; further constain on gluon density

J Terr 6n (Madrid) Krakow, EPS 2009 July 16th, 2009
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Summary

. ZEUS
£ 20t 3 +
©
910 == -
(o] E I
o [ I
= T
S T
8 | 1
o 1
125 < @ < 250 GeV
F T T T T T
20+
10p Ea E
ol
500 < & < 1000 GeV
T 18-16-14-12 -1 08
207 ] log, (&)
ok _|NLO (CTEQ®) 0 G,
£ 1 «  ZEUS prel. (209 pb)
F ] [ jet energy scale uncertainty
_ 2
, r 1 lcosg, )l <065 _HE*_Q?ET
L L e 7 -
2000 < G < 5000 GeV? Erles > 12(8) Gev u; e
“““ 2<nf <15 - WE=Ey
-1.8-16-14-12 -1 -0.8
log, (£)

04 |
03 |
0.2

0.1

H1 DESY-09-005
== HIPDF 2009  xuy,
Q% =10 GeV? \ |

10 10 10

xf

15 .,

0.5F N\

ZEUS-prel-09-010

——— ZEUSO09 fit (prel.)
a(M,)=0.1180
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Improved determination of the proton PDFs at HERA

e Improved determination of gluon and seadistributions at low x by including precise
measurements of low@Q? NC DIS (new H1 data with 1.3 — 2% uncertainty)

e Improved determination of valence-quarkdistributions at high « free from nuclear
corrections, etc by including high@Q? NC and CC data from HERA Il (new ZEUS data)

e Dijet cross sections in NC DIS using HERA [+lI: further constrain on gluon density
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Backup Slide
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Comparison of H1PDF 2009 with H1PDF 2003

08— e e
X 1% = L1pDF 2009 1 Q"= 10GeV*
Q07 | —_— ,  Uvo , H1 PDF 2000
Q" =10 GeV ~ : 081 Bl exp. uncert. i
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0.5 : Xq /20 ] 0.6
04 | : 7
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03 XS 120
0.2 | \ i 02!
01 | ?
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0 =% 3 2 1 |
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X X

e Reduced uncertainties at lowx with respect to previous fit (H1IPDF 2000)
e Larger (and more realistic) uncertainties at high x (parametrisation uncertainty dominant)
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A new QCD fit, ZEUS09 PDF: low Q? data with different /s
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— Inclusion of Low Q% ZEUS NC data with E, = 920, 575 and 460 Ge\from HERA II
(v/s = 318, 251 and 225 GeV3=- gluon and sea distributions at lowz
(seetalk by Burkard Reisert)
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