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CROSS SECTIONS OF VECTOR MESONPRODUCTION AT INTERMEDIATE VIRTUALPHOTON ENERGIES OF HERMES�A. Borissovfor the HERMES CollaborationPhysi
s Department, University of Mi
higan, 2477 Randall Laboratory,500 E. University, Ann Arbor, MI 48109-1120, USAe-mail: Alexander.Borissov�desy.de(Re
eived July 13, 2000)Cross se
tion measurements of ex
lusive �0 and � produ
tion on a 1Htarget in the range of 0:7 < Q2 < 5:0 GeV2 as well as extrapolated pho-toprodu
tion 
ross se
tion are presented in 
omparison with world data.The W -dependen
e of the �-leptoprodu
tion 
ross se
tion is shown to bein agreement with a gluon ex
hange me
hanism. A 
lear W -dependen
e ofthe 
ross se
tion ratio of � to �0 leptoprodu
tion is observed over a widekinemati
al range of W at 2:5 < Q2 < 4 GeV2. Fits of the Q2-dependen
esof the total, longitudinal, and transverse 
ross se
tions of � and �0 mesonsare 
ompared with ones from HERA 
ollider experiments.PACS numbers: 13.60.Le 1. Introdu
tionThe �0 and �mesons dete
ted at the HERMES spe
trometer [1℄ are iden-ti�ed by their de
ay produ
ts in the following 
hannels: �0 ! �+��(100%)and � ! K+K�(49%). The �0 mesons are identi�ed by requiring 0:6 <M�� < 1 GeV, with M�� being the invariant mass of the two dete
tedhadrons assuming that both are pions [2℄. The � ! K+K� ba
kground isremoved by the requirement ofMKK > 1:04 GeV. The � mesons are sele
tedwith the 
ut 0:99 < M�� < 1:05 GeV. Correlations between the momenta ofthe two kaons due the restri
tive phase spa
e of � ! K+ K� de
ays areused with the requirement that j p1 � p2 j� 0:3� (p1 + p2). The absen
e ofa signal in the Cherenkov dete
tor is required to identify the kaon tra
ks.� Presented at the Meson 2000, Sixth International Workshop on Produ
tion, Proper-ties and Intera
tion of Mesons, Cra
ow, Poland, May 19�23, 2000.(2353)



2354 A. BorisovThe non-ex
lusive ba
kground is removed mainly by the requirement ofmissing energy �0:4 < �E < 0:4 GeV. The remaining ba
kground (around8%) is subtra
ted from the 1H data using a Monte Carlo 
al
ulation ofpions(kaons) from deep-inelasti
 s
attering [2℄. The data are 
orre
ted forthe �nite a

eptan
e of the spe
trometer.2. Cross se
tionsEx
lusive � meson produ
tion 
ross se
tions on a 1H target have beenmeasured for W values between 4.0 and 6.0 GeV, and Q2 values between0.7 and 5.0 GeV2. In Fig. 1 the virtual photoprodu
tion 
ross se
tion isplotted versus W , and 
ompared to existing measurements [3�5℄ in a widerange of W . A �t of the W -dependen
e of �(
�p ! �p) is made usingthe fun
tional form W Æ with Æ as free parameter. The value of Æ is foundto be Q2-dependent, going from 0:22 � 0:02 at Q2 = 0 to 0:53 � 0:09 atQ2 = 2:5 GeV2. The result of � meson produ
tion �ts are in agreement withthe Q2-dependen
e of W Æ(Q2) extra
ted from �0 ele
troprodu
tion data ofH1 and ZEUS [6℄. As the W -dependen
e for � produ
tion is the sameover a wide range (from 4 to 120 GeV), it is tentatively 
on
luded that thesame gluon ex
hange me
hanism plays an important role throughout thisW -domain.

Fig. 1. The 
ross se
tion for 
�p! �p as a fun
tion of W for photoprodu
tion andDIS.



Cross Se
tions of Ve
tor Meson Produ
tion at : : : 2355The Q2-dependen
e of the 
ross se
tion ratio for � to �0 produ
tion isdisplayed in Fig. 2 together with other experiments [3�5℄. The ratio of 
rossse
tions shows a 
lear Q2-dependen
e for 2 < Q2 < 5 GeV2. However, inthe gluon ex
hange me
hanism one would expe
t a similar Q2 dependen
efor �0 and � produ
tion, whi
h is indeed observed for the high Q2 data(whi
h also 
orresponds to higher values of W ). The deviation at low Q2is possibly 
aused by 
ontribution of a two-quark ex
hange me
hanism tothe �0 produ
tion 
ross se
tion, see Ref. [2℄, whi
h is also supported by theOFPD 
al
ulations [7℄ of the longitudinal 
ross se
tion.

Fig. 2. Produ
tion rate of � meson relative to �0 as a fun
tion of Q23. Fit of Q2 dependen
eThe obtained ratios of the longitudinal to transverse � and �0 produ
tion
ross se
tions from the measurements of the spin density matrix elements 
anbe used to determine the Q2-dependen
e of the longitudinal and transverse
ross se
tions separately. The Q2-�ts have been done to the same form� / 1=(1+Q2=M2V )m for the total, longitudinal, and transverse 
omponentsof � and �0 
ross se
tions (see Table I). The observed di�eren
es in powerof Q2 between the longitudinal and transverse 
omponents required by the�ts are in qualitative agreement with the pQCD predi
tions of Ref. [10℄.



2356 A. Borisov TABLE IThe parameter m of the �t � / 1=(1 +Q2=M2V )m to � and �0 
ross se
tions fromHERMES 1H data. Statisti
al and systemati
 un
ertainties are in
luded in the�tting pro
edure. � m at HERMES m at H1, ZEUS�total� 2.70 � 0.28 2.03 �0.05 [8℄�L� 2.067 � 0.275�T� 3.018 � 0.344 2.8 �0.1 [9℄�total�0 2.49 � 0.18 2.37�0.10 [9℄�L�0 1.89 � 0.18�T�0 2.72 � 0.23 2.47�0.03 [9℄REFERENCES[1℄ HERMES Collab. K. A
kersta� et al., Nu
l. Instrum. Methods A417, 230(1998).[2℄ HERMES Collab. A. Airapetian et al., hep-ex/0004023, DESY 00-058.[3℄ D.G. Cassel et al., Phys. Rev. D24, 2787 (1981).[4℄ M. Areneodo et al., NMC Collab., Nu
l. Phys. B429, 503 (1994).[5℄ M. Derri
k et al., ZEUS Collab., Preprints DESY 96-002, 96-067, 1996.[6℄ H. Abramowi
z DESY 00-025, hep-ph/0001054.[7℄ M. Vanderhaeghen, P.A.M. Gui
hon, M. Guidal, Phys. Rev. D60, 094017(1999).[8℄ S. Kananov, DIS '98 pro
eedings, World S
ienti�
, 1998, p.308.[9℄ B. Clerbaux, hep-ph/9908519.[10℄ A.D. Martin, M.G. Ryskin, T. Teubner, Phys. Rev. D62, 014022 (2000).


