
MEASUREMENT OF THE PROTON STRUCTUREFUNCTION F2(X;Q2) USING RADIATIVE EVENTS AT HERA
C. ISSEVEROn the behalf of the H1 CollaborationUniversit�at Dortmund, 44221 Dortmund, GermanyE-mail:issever
�physik.uni-dortmund.deDeep-inelasti
 positron-proton s
attering with initial state radiation is investigatedusing the H1 dete
tor at HERA. The proton stru
ture fun
tion F2 is measured inthe range 0:35 � Q2 � 20 GeV2 and 2 � 10�5 � x � 2 � 10�2.

1 Introdu
tionThis study 1 extends the kinemati
 range where F2 is measured by H1 to-wards low values of Q2 by making use of deep{inelasti
 s
attering (DIS) eventswith a photon radiated 
ollinear to the in
ident positron (ISR events). Theseevents, whi
h 
an be identi�ed by dete
ting the radiated photon in a smallangle 
alorimeter of the luminosity system, e�e
tively have a lower initialpositron beam energy and thus, for a given angular a

eptan
e for the s
at-tered positron, allow a

ess to the low-Q2 regime. The measurements 
over aregion, in whi
h perturbative 
al
ulations are 
learly valid (Q2 = 20 GeV2),to a phase spa
e regime where only phenomenologi
al models 
an des
ribe thedata (Q2 < 1 GeV2) due to the large in
uen
e of non-perturbative e�e
ts.The data thus 
ontribute to the understanding of the transition between DISand real photon intera
tions at Q2 � 0.
2 Analysis strategyThe presented results are derived from data whi
h were re
orded with the H1dete
tor 2 during the 1997 data taking period and 
orrespond to an integratedluminosity of 11:1 pb�1. The analysis strategy is based on the dete
tion ofa photon with an energy E
 above 8 GeV in the photon dete
tor of theH1 luminosity system and the requirement of a positron signature in theba
kward 
alorimeter, SpaCal, with an energy Ee > 5 GeV. In addition,the sele
tion demands a vertex within �35 
m at the nominal intera
tionpoint and requires that several 
onstraints derived from momentum/energy
onservation be satis�ed in order to redu
e ba
kground due to the overlap ofBethe-Heitler rea
tions (ep! e
p) with non-radiative events.
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3 ResultsThe data presented are 
orre
ted for QED radiative e�e
ts in addition to the
ollinear photon radiation o� the in
ident lepton 3;4;5. These 
orre
tions takeinto a

ount the 
ontributions of those terms at O(�) that involve leadingand next-to-leading large logarithms. The 
al
ulations were adapted to thespe
i�
 sele
tion 
riteria of this analysis.Systemati
 un
ertainties were determined by studying the stability of theresults to variations of the energy s
ales and the dete
tor resolutions withintheir quoted a

ura
y. Variations of sele
tion eÆ
ien
ies, 
hanges of the ba
k-ground normalization and modi�
ation of the theoreti
al input were 
onsid-ered. The dominant systemati
 errors 
ome from the un
ertainty on the vertexre
onstru
tion eÆ
ien
y (�4% to 5%) and un
ertainties asso
iated with theprobability of overlap of Bethe-Heitler and ISR events. Both result in anun
ertainity of 5% on the F2 measurement. The hadroni
 energy s
ale un
er-tainty e�e
ts F2 by about 4%. The un
ertainties of the positron energy s
ale,the photon energy s
ale and the photon dete
tor energy resolution result insystemati
 error 
ontributions of 3% on F2.The preliminary results of the measurement are given in Figure 1 whi
hshows F2 in bins of x and Q2 for 2 � 10�5 � x � 2 � 10�2 and 0:35 � Q2 �20 GeV2. The data points are 
ompared to predi
tions from the ALLM97 6parameterization and the most re
ent H1 QCD-�t to H1 and BCDMS non-radiative F2 data 7 with Q2 > 3:5 GeV2. At larger Q2, the data are welldes
ribed by the pQCD based H1 parameterization, thus illustrating the goodagreement of this new measurement with the most re
ent H1 pre
ision F2 re-sults. For Q2 values below 1 GeV2 perturbative QCD, however, fails and onlynon-perturbative models like those whi
h in
orporate Regge phenomenology,as done in the ALLM97 parameterization, 
an des
ribe the measurement.
4 Con
lusionDeep-inelasti
 s
attering data with initial state photon radiation are used toextra
t the proton stru
ture fun
tion F2 for four-momentum transfers 0:35 �Q2 � 20 GeV2 and Bjorken-x values of 2 � 10�5 � x � 2 � 10�2. Based on asingle 
oherent data set the results provide a link between the deep-inelasti
s
attering (DIS) regime and photoprodu
tion and aid the development of anunderstanding of the transition from regions where pQCD 
al
ulations holdinto the domain in whi
h non-perturbative e�e
ts dominate. The data arein agreement with previous stru
ture fun
tion measurements performed atHERA and with predi
tions based on a phenomenologi
al approa
h to the
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transition region between DIS and photoprodu
tion.A
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Figure 1. The stru
ture fun
tion F2 as determined from ISR events as a fun
tion of x for�xed values of Q2. The inner error bars represent the statisti
al and the outer error bars thetotal un
ertainty of the measurement. The data are 
ompared to the ALLM97 (solid 
urve)parameterization and the most re
ent H1 NLO QCD �t (dashed 
urve) to non-radiative F2data starting at Q2MIN = 3:5 GeV2
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