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Deeply Virtual Compton Scattering
-irst observation reported at EPS 99

Kinematic Region:

£ =37Tpb~ !
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L e ¢in Rear CAL, E. > 10 GeV
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e Interference with QEDC is small.
537 events pass these cuts

e Sensitive to skewed parton
distributions (parton correlations)
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Inclusive Diffraction
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Inclusive D*= in DIS
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D= (2536) Production
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c-jet Substructure in vp —Dijets
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as from NC-DIS Jet Substructure
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¢»(1020) production in NC-DIS
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NC and CC-DIS Cross Sections
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NLO QCD Fit to DIS Data
Jse NLO DGLAP evolution

vith  RT-Variable Flavor Number ruy(r) = w-valence
scheme. xd,(x) = d-valence
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ZEUS

NLO QCD Fit, u-valence
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Uncertainty below 10% for Q% > 5 GeV?, z < 0.6
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NLO QCD Fit, d-valence
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ZEUS ZEUSPreliminary
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~ 20% uncertainty at x = 0.5
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NLO QCD Fit, sea

ZEUS ZEUSPreliminary )
O 20" Q=1Gev?: | Q%=25GeV? Y 05 Q=1Gev? i
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Uncertainty below 10% for Q2 > 2 GeV?, z < 0.2
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NLO QCD Fit, gluon

ZEUS ZEUSPreliminary )
O 20" Q=1Gev?: | Q%=25 GeV? 9 05 Q=16 a
X - — ZEUSNLO-QCDFit | HEE tot.error (asfree Fit) 2 L r
[@)) 10 I (Prel.) 2001 [ tot. error (afixed Fit) pnd 0 r I
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X X

as(MZ%) = 0.117 £ 0.001(stat. + uncorr.syst.) £ 0.005(corr.syst.)

Normalization errors ~ 50% of correlated systematic error.
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Comparison of Z
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EUS as Measurements

ZEUS

ZEUS (prel.)

ZEUS (prel.)

ZEUS (prel.)

ZEUS

———t
experimental

uncertainty

theoretical
uncertainty

—t—

ZEUS (prel.) e+

NLO QCD fit

jet shape

subjet multiplicity

inclusive jet cross sections

dijet cross sections

world average (PDG 2000)

world average (S. Bethke 2000)

0.1

0.12
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Leptoquark Search

ZEUS ZEUS
i e ZEUS (prel.) 1998-99 ep, 16.4pb™ %) r
— SM S - « ZEUS (prel.) 1994-2000 €'p, 116pb™
. > . SM )
O data (cos® cut for scalar LQ) L 103 O data (cogd cut for scalar LQ)
...... SM (cos® cut for scalar LQ) ; -~~~ SM (cosB cut for scalar LQ)
.
102 !
10 b
1 t |_u| ....... i ' ;
B 1: s %
i L L 7 L L L L 7 L L L 7 L L L H, L 7 L1 7 I — 7 I — 7 L1 7 I — 7 I — 7 Il mIJI.L Il L1
100 150 200 250 300 100 120 140 160 180 200 220 240 260 280 300
M, iers (GEV) M, (Gev)

v-jet and e-jet mass spectra before and after cut on cos 6* to suppress DIS.
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Limits on cross section and \ for F = 2 LQs using 16.7 pb~! of e~ p data.
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Limits for M.y > +/s derived
from likelihood fitto M} g, cos 6*
distribution. Use full LQ
cross section including LQ-NC
Interference.
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Search forep — tX
£ =130 pb~*

17 events selected (10 e, 7 )
Well described by SM simulation (16.4
expected).

Final leptonic selection:
o [/ — P; < 45GeV (e only)

e R (u + had) > 12 GeV (u only)
e PX >40GeV

_eptonic preselection :

o I} > 20 GeV

o Ajetwith EI*" > 5GeV ® Dix > 0.5, Djer > 1.0

e Isolated track with P, > 10 GeV Zero events remain.
SM expectation =0.96.

¢ D > 0.5, Djes > 1.0 Efficiency= 5.5%
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ZEUS ZEUS
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N |

0O 20 40 60 80 100 120 140 160 180 200 60 80 100 120 140 160 180 200 220 240

e 3jetswith —1 < d,mmﬁ < 2.5 M* [GeV] M [GeVI

i

EiS* > 40,25, 14 GeV M7 for all pairs M3/ distribution

o
ZEUS ZEUS
» 80 o 80
P O H@ < m\,\m < O @@ £ 7 F @®ZEUS (prel.) 1995-2000 (127.5 pb™") £ L ®ZEUS (prel.) 1995-2000 (127.5 pb™)
¢ ¢ % 70 £ V77l PYTHIA vp + ARIADNE NC DIS MC m 70 L [ZI7} PYTHIA yp + ARIADNE NC DIS MC
o F Bl cp > etX MC ] F Bl cp > etx MC
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. . r /) r
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(M3’ < 158 GeV) M7/ closest to My M3 for events with
63GeV < M < 91 GeV
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Lepton + hadron channels — 95% CL
limit (/s = 320 GeV):

-inal Cuts for Hadronic Channel: o(ep = etX) < 0.25pb
e 63GeV < M7/ < 91GeV

Limit on anomalous FCNC coupling:

o 158GeV < M3’ <192 GeV
19 events remain
20.0 expected 1
. B 0 > mcm_oa_.mxo_cmo: K,
mjn_o_mjﬂv\ | “w”_. \o (leptonic+hadronic Qmo&\%
0.8-
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6 - 5 | B ey —> etx MC .&\\A\ x
Tl B N )
£ T 0.4 1/ Excluded by ALEPH
2 ] : (M=174 GeV)
0.2 &
40 50 60 70 80 90 100 110 120 oAmm 160 165 170 175 180 185 190 195 | W\
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Y
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Summary and Conclusions
e Multiple complementary measurements of ag.

e High precision DIS data.

e Detailed studies of jet shapes

e [ meson spectroscopy at HERA.

e Many measurements using > 100 pb~ ' data sets.
e Quick overview of detailed analyses.

e Many topics not covered (~ 50 papers submitted).

e Read the papers!
http://ww- zeus. desy. de/ physi cs/ phch/ conf/ eps01_paper. ht m
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