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Abstract. Using deep inelastie* p charged and neutral current scattering cross sectiongpisty
published, a combined electroweak and QCD analysis is peed to determine electroweak
parameters accounting for their correlation with partostriiutions. The data used have been
collected by the H1 experiment in 1994-2000 and corresporahtintegrated luminosity of 117
pb~1. TheW boson mass is determined via the propagator and in the os-shadl scheme. A first
measurement at HERA is made of the light quark weak couptmtfseZ® boson.
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THE HERA INCLUSIVE DIS DATA

The H1 experiment has collected 12pb ! of data during the first phase of HERA
operation (HERA |) with unpolarisee® beams. The inclusive deep inelastic scattering
(DIS) cross sectio 1] 2] 8] 4] have been measured in neattregnt (NC) and charged
current (CC). The precise low Q? data became the cornerstone of any QCD analysis
(the so called QCD fits) aiming at extracting the parton diatron functions (PDFs).
The addition of CC data allowed the flavor separation of PDfestaus a QCD analysis
based solely on H1 data has been perfornjéd [4], with the aagarof a consistent
treatment of correlated systematic errors.

A COMBINED ELECTROWEAK-QCD ANALYSIS

The combined EW-QCD analysis aims at determining EW and RiaFameters in the

same fit to NC and CC data. This removes a bias due to the fa®fi#&s parameters are
obtained with assumptions on EW parameters, so the use dffiRé&s parameters to fit
the EW ones is not a consistent procedure. The combinedjfatiows to consistently

take into account the uncertainty coming from the prototuiscsure.



THE H1PDF2000 QCD ANALY SIS

The basis for the combined EW-QCD analysis is the H1 QCD aimalyf HERA |
data, the so-called HLIPDF20Q0 [4, 5]. In this analysis fivaloimations are parameter-
ized and fitted, the gluog, the up-type quarkd = u+c, the down-type quarkd =d+s
and the anti-quarks distributiduh, D. The parameterization space is explored with a sys-
tematic procedure until g2 saturation is reached. The resulting paramterization has a
total of 10 free parameters.

DESCRIPTION OF THE ELECTROWEAK SCHEMES

The choice of a renormalization scheme defines the set ofytimrameters to be
used as inputs for the cross sections calculations. For@and NC cross sections, two
main schemes are used : the On Mass Shell scheme (OMS) wlashthesweak boson
masses as fundamental parameters, and the Modified On Malés@teme (MOMS) in
which theW boson mass is replaced by the Fermi cons&ntSince the Fermi constant
includes by definition the radiative corrections due to\teelf energy, the CC cross
section reads
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in which ®5 is the structure function part andy has to be computed fror

and the other parameters. To use of the OMS scheme, one haplaweG by its
expressions as a function of masses and one needs to corhputelatively large

(~ 3%) radiative correction which is a function of all the StardilModel parameters
Ar(a,Mz, My, m,My). In particularAr has a quadratic dependency upon the top quark
massm and a logarithmic dependency upon the Higgs mdgsThe CC cross section
reads
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TheW mass entering in Eq[](1) is called tpeopagator masss it enters only in the
Q? dependency of the cross section. In the OMS schema)/theass enters also in the
normalization of the cross section, yielding an increasgwisivity to this parameter.

RESULTSFOR THE PROPAGATOR MASS

In afirst analysis, we consider the propagator m4ssp and the normalization constant
Gin Eq. @) as independent. The result of a 12 paramet€-fityop-PDFs is shown on
Fig.[d. Then the paramet& is fixed to the well measured Fermi consté&at and the
propagator mass is fitted together with the PDFs. The result i

Mw = 82.87+ 1.83(exp) "33%(mod) GeV (3)
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FIGURE 1. Leftfigure: result of the fit td5 andMpop at 68% CL. FixingG to Gr, the fit results in a
measurement of the propagator mbsop shown as the dot with the horizontal error bar. Right figure:
result of them;, Myy and PDFs fit in then, My, plane forMy = 120 GeV (shaded area) and fdp = 300
GeV (dashed area). The vertical shaded band and the halz@tthed band represent respectively the
world average values of the top awdmasses.

where the experimental uncertainty accounts for all steéisand systematic errors. The
second error is due to model uncertainties, accountingddations on the parameters
entering in the QCD fit modelisatidm[4]. Using fixed PDFs fréiaPDF2000 would
introduce a systematic bias aB0GeV onMpqp. This is the first coherent determination
of the propagator mass apcollisions.

OMSANALYSIS

In the OMS scheme one needs to compute the radiative camectitheW self energy.
This is done using EPRC prograffj [6], and terms of ordén ), (aas) and leading
ﬁ(az) are included. First, a 12 parameter fit\dfy, m and PDFs is performed, and the
result in theMy, my plane is shown in Fig]1. The choice of the Higgs mass shifts th
allowed region. Since the top mass has been directly mehstithe TeVatron, one can
use its value to constrain th& mass. The result fan = 178 GeV,My = 120 GeV is

Mw = 80.786+ 0.207(exp) "3:939(mod) +0.025(top) +-0.033(th) GeV.  (4)

In addition to the experimental and model uncertaintieseuainties from the top mass
and theoretical uncertainty air calculation have been taken into accofint[7]. Using a
Higgs mass of 300 GeV instead of 120 GeV changgsby —0.084 GeV. One needs

to emphasize that this is not a measurement oftheass but a model dependent de-
termination of a Standard Model parameter, because théityatif Standard Model is
assumed is to compute the radiative correction. Given tiatesult is I7o from the
world average value of th& mass, the H1 data are consistent with the Standard Model
of strong and electroweak interactions. This result carrdrestated into a determina-
tion of sirf By = 1 — M3, /M2 in the OMS scheme, using tt# mass world average.

The result is sifiBy = 0.2151+ 0.0040exp) "9 9313(th). It is also possible to fit other
parameters via the radiative correction, such as the topeoktggs mass. The result is
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FIGURE 2. Results at 68% CL on the weak neutral current couplingd dfeft plot) andD (right
plot) quarks to th&® boson determined in this analysis. The dark-shaded comtmurespond to results
of a simultaneous fit of all four couplings. The light-shadeatours correspond to results of fits where
eitheéd or u quark couplings are fixed to their SM values. The open costate from the combined LEP
datal[8].

m = 108+ 44 GeV, and logyMy = 3.9+ 2.2(exp). One thus obtains a top mass consis-
tent with direct measurement and a Higgs mass larger thane80a568% CL via the
radiative corrections. This is the first time such a deteatiim is obtained at HERA.

QUARKS COUPLINGSTO THE Z°

The axialag and vectonvyg couplings of quarks to thg have been measured precisely
for heavy quarks ir"e™ collisions, but are less well measured for light quarks. I18,D
combinations weighted by partons densities of the four kogpay , ap, vy, Vp appear

in the y — Z% and purez® terms ofF, andxFs. It is possible to extract unambiguously
these couplings together with the parton densities in a aweabfit. The results are
shown in Fig[R. This is the first HERA result on this topic, amaignificant future
improvement is expected with the HERA 1l polarised data.
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