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e Introduction

e [, measurement

e QCD fit
=5 determination of the gluon density inside the proton

= measurement of a.

e Determination of F I,



Introduction

¢ DIS cross-section ¢* +p = ¢* + X
2 .
fi.;fia@‘Qﬂs@;Mi' ”—gg,wn Fy(z, Q%) — {{:f* Lz, Q%)
Yi=1+(1-y)?
= ['; determined at small y

= /', contributes at high y
¢ [, & I, computable with perturbative QCD

¢ Measurements of do/dzdQ* at Q* < M3

= test of perturbative QCD
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Luminosity in 96/97:

ZEUS: 1 GeV* < Q° < 25 GeV*: 2.2 pb™!

Hi:

Q* > 25 GeV*: 30.2 pb

1.5 GeV* < Q< 12 GeV?%: 1.8 pb~! (dedicated run 97)

12 GeVi< Q< 150 GeV%: 17.9 pb!
high y> 0.6: 6.2 pb™!
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Fo(z): HERA vs. fixed target

ZEUS+H1 Preliminary 1996-97
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e High precision 1%(stat)®2-3%(syst)
¢ Good agreement between H1 and ZEUS

(= 1% rel. normalization)
¢ Overlap is achieved with fixed target experiments

¢ Strong rise towards low x (F) x 27*)



H1 NLO QCD fit

¢ ‘Medium Q” fit": O(1) GeV? < Q? < 3000 GeV?

= Light quarks = u.d.s from NLO DGLAP eq.
[#g and quark densities are coupled by the DGLAP eq]

= ¢ contributions: m, & 1.4 GeV
(vg-fusion process + NLO corrections)

e e’

oIin

=

proton remnant
= Fy9=3u+a)+§d+d+s+35)+ Fy
¢ Goal

— Extract a, and zg simultaneously using
the simplest QCD fit procedure

= Proton target data only (D target data avoided)

(= 1"st step for QCD fits to HERA data alone)
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H1 QCD Fit

¢ Proton target
= 2 quark combinations + zg to describe F)
oSinglet: S=u+u+d+d+s+3
o Non-Singlet: A=u+a-1/83x X
- F"““( Q) =2/9 x 2Z(x, Q%) + 1/3 x zA(z. Q%)

o ()7 dependence of 2g. £ & A from DGLAP equations, in LO:

ﬁff—@— P, @A

) (‘E ) oy (Pq n;qu) & (E ) - ﬁ&-ﬁ X (g X Tg
BlngQﬂ Y 2’” qur; qu g for # =0

= Low-z (HERA) data alone can determine ¢ for fixed o.
= Low-z (HERA) + high-x (BCDMS) data required to determine

a, & xg simultaneously
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o Clonstraints:

Momentum sum-rule &
Valence counting rule = flavour decompaosition of £ & A

e Solution of DGLAP — parametrisation of pdf «sgs
= g = A1 - z)%(1 + D,z + E,\/x).
at Q2 =4 GeV 2, (A, ..., E,) determined by a fit to
H1 + BCDMS H data SUCH
W2 > 10GeV?, 3.5GeV? < Q* < 3000 GeV?
ypcoms > 0.3 (because of systematics)

& Perturbative kinematic domain

o o, running and determined by the fit

o = 10” fits performed = search for ‘stability region’...
~ Ntuple type of analysis obtained by varying all fit ingredients:
Q5. data cuts. systematic & data normalisation treatments. m,.
iy, parametrisation forms (up to 8 functionals), data smmples

(BCDMS. HL NMC) AWD ol »
o Fit results = x*/dof = 0.9



Precision F) at Low z, Q?

dF,/dInQ?

dF:
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= Local derivatives € scaling violations

NLO QCD Fit results in good agreement with the data



Slopes at fixed z and W?
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o 2 dimensional gf[;:‘gf;,
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= Turn-over well described by QCD
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Measurement of o

¢ 3 lits compared:

Hi1+BCDMS, BCDMS alone , H1 alone

}-h_l preli-rn'j.;rfq-ry U H1 preliminary
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2
a(M;") (M)
o HERA+BCDMS versus BCDMS: | gl“\_
= shilt of the minimum = ik : rg X mbﬂ when I —> f}
i ~
= decrease of the uncertainty ! ,
F — F
) Q8 = 4 Ge\ -.
e Complementarity of low-z & high-z g_,mﬁraﬁ@ﬁﬁmz‘
a(M,”
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Measurement of o,

e Stability criteria of H14-BCDMS fit:

Example : Q7,;, variation = Q% cut on data in the fit

: m NMC data not required (small Q2 sammple)

L TES =

E— P TR Fa— .. . PP N " \ | M PR T— 3 = i %
A E - & a - i3
o

e Result -HI+-BCDMS fit (preliminary)

ay(Mz) = 0.1150 £ 0.0017(exp) *3-013 (model)

o Model err. = variation of : (%, y and & data I"E‘jﬂ‘ﬂﬂm cuts, data
normalisations & systematics fixed (or not), Q3. param. forms (up
to 8 functionals), flavor dec OMIPOSILION, .. iy,

e Scale err. >~ 0.005 not included



Gluon Density from inclusive fit

H1 preliminary

a 20 -

q t Wl Fit (M1 +BCOMS) total error

o) - _ B Fit (M14BCOMS) &, + exp. error |
S 175 | R e G Fit (H1+BCOVS) exp. error, 6,=0.1150

- Fit (W) Fik o M dak alene

Model uncertainties: Aa,. Am,. Q% variations, input
functions ..

= Model uncertainties dominating Azg ...

Main Differences wrt Global Fits(Mrs(T), cTEQ):
Only ep & pp inclusive DIS data used

Jorrelated syst. errors taken into account — error bands
Emphasis put mainly on zg at low z
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Determination of F}

¢ Previous method Q* > 10 GeV*:
= ——;L'rr' —t,“ = F—iF ; o RO y<i35
G Tt Yo dndQ* Fl‘ %f—; 2 3 y = F‘:! - &,

o New Me rlmd 0% < 10 GeV=;
Bar 1
JT"" 'ﬁn” 2;;«2-3“! - &

o S— + AE _ dey ﬁ 4F
ey B = 27 (2—y) (n‘lagy dlogy  Yidlogy

1 PPN P RTET PRPERIRTY. (BRI JRESESEET o TP SRR U S sl i T Y| S TN T | S PR BT |
v

0.78 L =12 GeV’ L P=15 GeV® QF=20 GeV®

078 | @°=25CeV’ . P=350eV ‘
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Summary

F, preliminary measurements at medium Q?2:
lﬁFz/Fg ~ 1% stat & =~ 3% syst

o Agreement between H1 & ZEUS within overall norm.
DGLAP QCD fit to d?o/dx/dQ?

o First fit to HI+BCDMS proton data alone

o [ixtraction of g and o simultaneously

o Axg/zg = 3%(exp) at Q* = 20 GeV? and z = 10~

o a,(Mz) = 0.1150 £ 0.0017(exp) 130015 (model)

+0.005(scale)
e Account for all correlations due to systematics
Determination of F
e 2 methods: o, & do,/dlogy

= Agreement of methods and results consistent with QCD



