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Abstract

The deep inelastic diffractive cross section, do_ll).p_}XN/dM,\', has been measured in the
mass range Mx < 15 GeV for v™p center of mass energies 60 < W < 200 GeV and
photon virtualities Q% = 7 to 140 GeVZ?. For fixed Q% and My, the diffractive cross
section is found to rise rapidly with W. Parameterizing the W dependence by the form
dof_ xn/dMx (W?)28-2) the data yielded for the t-averaged Pomeron trajectory a
value of @y = 1.135 £ 0.008(stat)T3935(syst). This value for the Pomeron trajectory is
larger than @y extracted from soft interactions. The ¥ dependence of the diffractive cross
section measured in this analysis is found to be the same as that of the total cross section
for scattering of virtual photons on protons. From the measured diffractive cross section
the diffractive structure function of the proton FQD(S)(;?, zp , Q%) has been determined. We
find the data to be consistent with the assumption that the diffractive structure function
Ff_,D(s) factorizes according to zp 1’72[)(3)@%1P 3,Q%) = (xo/zp )"FF(B,Q?%. They are also
consistent with QCD based models which incorporate factorization breaking. The rise of
Tp Ff(s) with decreasing zp and the weak dependence of FF on Q? suggest a substantial

contribution from partonic interactions.
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Figure B.1: In M% distributions for the data (points) in the W and Q? intervals as indicated in the figure. The error bars
give the statistical errors of the data. Here My s the corrected mass. The distributions are not corrected for acceptance
effects. The histograms show the predictions for nondiffractive scattering as calculated from CDMBGF. The CDMBGF
distributions were normalized to the data in the high mass region.
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60<W(GeV)<74 74<W(GeV)<90 90<W(GeV)<110 110<W(GeV)<I34 _ 134<W(GeV)<164 _ 164<W(GeV)<200
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Figure B.2: In M} distributions for the data (points) in the W and Q? intervals as indicated in the figure. The error bars
give the statistical errors of the data. Here Mx is the corrected mass. The distributions are not corrected for acceptance
effects. The histograms show the predictions for nondiffractive scattering as calculated from CDMBGEF shifted upwards by
0.4 (0.35. 0.2, 0.1) units in In M% at Q* = 7(10,27,60) GeV? (see text). The CDMBGPF distributions were normalized
to the data in the high mass region.
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Figure B.3: Distribution of In M% predicted for the diffractive contribution by RAPGAP (HJP1) at the generator (his-
tograms) and detector (dots) levels for the W and Q* intervals as indicated in the figure.
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Figure B.4: Distributions of In M% determined from the data (points) for the W and Q? intervals as indicated. The
error bars give the statistical errors of the data. Here Mx is the corrected mass. The distributions are not corrected for
acceptance effects. The histograms show the predictions for the sum of the contributions from nondiffractive scattering as
calculated from CDMBGEF (shifted upwards in ln M% as explained in the text) and from diffractive scattering as calculated
from RAPGAP (HJP1). The DIS and DIFF components were normalized to give the best description of dala.
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Figure B.5: Distributions of In M% as predicted by CDMBGF MC model at the generator (histograms) and detector (dots)
levels for the W intervals and Q* values indicated.
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60<W(GeV)<74 74<W(GeV)<90 90<W(GeV)<110 110<W(GeV)<I34 _ 134<W(GeV)<l64 _ 164<W(GeV)<200
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Figure B.6: Ezample of standard fit to DIS+DIFF MC sample. The solid histograms show the predictions for the sum of
the contributions from nondiffractive scattering as calculated from CDMBGF and from diffractive scattering as calculated
from RAPGAP (HJP1). The DIS and DIFF components were normalized to give the best description of data. The dashed
histograms show the predictions for the contributions from nondiffractive scattering as calculated from CDMBGF. The
thick solid vertical lines indicate the mazimum Iln M% values up to which the fits were performed. The thin solid lines
show the results from the fits for the nondiffractive contribution.
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Figure B.7: Ezample of extended fit to DIS+DIFF MC sample. The solid histograms show the predictions for the sum of
the contributions from nondiffractive scattering as calculated from CDMBGF and from diffractive scattering as calculated
from RAPGAP (HJP1). The DIS and DIFF components were normalized to give the best description of data. The dashed
histograms show the predictions for the contributions from nondiffractive scattering as calculated from CDMBGF. The
thick solid vertical lines indicate the mazimum In M% values up to which the fits were performed. The thin solid lines
show the results from the fits for the nondiffractive contribution.
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