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New Resultsfrom the ZEUS Experiment

Abstracts from ZEUS to EPS 200

= 51 Abstracts

e Final Results|= 13

e Newfor this summer|=- 11

e Newfor EPS 2003

— Measurementof the electromagneticcomponentof photon

light-cone wave function at HERA

— Measurementof proton-dissociatve diffracti ve photoproduction

of J/¥ mesonsat HERA

— Measurementof openbeauty production in deepinelastic

= 15

scattering at HERA usinga D* plus muon tag
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Structur e Functions
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High-Q? Charged Curr ent CrossSectionsin eTp DIS ZEUS
ﬂv.&, 10 |@ o . _N__Ho_m_m_w@-oo épfi :mx|
v (k) g0
et (k) Q*=—q¢*=—(k—Kk)*g ]
w (9) g :
T = QN\G@ * q) 10
- — ZEUS-S
y=(@-q)/(p-k) 10 5 creQeD E
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e Measurementsof crosssectionsin CC et p DIS . -Wma
at /s = 318 GeV using 61 pb—1 i
— Well describedby SM predictions o0 10 - 0t oo
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High-Q? Charged Curr ent CrossSectionsin e™p DIS ZEUS

] . ] 1)) 2 [T N_l___:___ TT T TTTI T BN AR N_I___:___ AR

e Reduceddouble-differential crosssection Q' =280GeV § Q° =530 Gev PO Ge¥ |

G

2

do (et p)

6=

LO QCD —6 = z{u + ¢+ (1 — y)?(d + s)}

A©m+§w v H“v !

o
Ul

e Measurementin the kinematic region
280 < Q2% < 17000 GeV?,8-1073% < = < 0.42 0

dzdQ? 1

— Well describedby SM predictionsusing current
parametrisations of the proton PDFs Sm ! -

— x(u + ¢) dominant at low x

— (1 — y)?x(d + s) dominant at high x
— Confirmation of the decompositionof the
proton momentum into different quark flavours

(specificallyd) and the evolution of PDFsat high Q2 ° 3
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High-Q? Charged Curr ent CrossSectionsin DIS
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Charged Curr ent Structur e Function FF¢

i x=0.015 T x=0.032 b

e First (!) extraction of the structur e function : \l 1 m
cc ini 2 m%%\ T 71 .
F5 '~ by combining the measuiementsof cross : I’ H
sectionin CC etp and CC e~ p DIS

mg+ gl
FPC = F {505 + g }+A@Fs, Fu)

— Dominant uncertainty: statisticsof e~ p sample

0 —

— This determination extendsprevious 15 é e H
measuements . i 2 S L ;
(CCFR; vFe) to higher Q 1 7 } | |

[ . chmwyﬁw/%? |”

. . 0SE o ccrr T %00, b, 1

— The resultsspanfour orders of magnitude in Q2 [T ZEUSS 1 =
and are well describedby the SM calculations T D(ELR) - Z
1 10 10° 10° 10°1 10 10° 10° 10"

Q*(GeV)
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Searchesfor New Physics
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Search for lepton-flavour violation in 7 production by ep collisions

e’ U7 etq, — Ttqz canbe mediatedby lepto-quarks (LQ)
— Discovery potential when higher-generationquarks are
Involved
— Signature: high-transversemomentum isolated
" balancedby a jet in the transverseplane
e Searchin e™p collisions(y/s = 318 GeV) using 66 pb—1
b) LQ — Leptonic T decay(r — v, 1l = e, )
Er > 50 GeV, isolatedlepton, P7***s > 15(20) GeV for
Us >Sm Yo e (©) and aligned with the lepton
— Hadronic = decay(r — hadrons v.) 16" chmNAH_.mv T
Er > 50 GeV, P7*%¢ > 12 GeV, 7-jet candidatewith & | P o Ni20 Gev
P~ > 15 GeV alignedwith P7**$; discriminant technique, 14
to selectpencil-likejets= D > 0.9 i !

Events
T T T TTTTT

No candidatefound (0.8 + 0.3 expectedfrom SM backg) .|~ . ]
u wmﬁu O-—I- —-B-ﬂm OI , Or_. , O,.N , O%w , O,.A , O%m , OWO , O.,N , Orw , DWO , 1“_.
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Search for lepton-flavour violation in 7 production by ep collisions

e ResonantLQ production (Mg < +/s)«

— limits 0N Aegq, - 1/Brq (@ny g exceptt) <
asa function of My, g (scalarand vector) Aw_s-
— comparisonwith low-enemgy experiments
(generationspecific)assumingAeqg, = Arq 15
— assumingelectromagneticstrength

LQs massesip to 299GeV are excluded

1

10
e Virtual LQ effects(Mrg > /3) 5
— limits 0N Aeg, Arqs/MZ g -
— comparisonwith boundsfrom _oé-m:m_@%
experiments=- in many caseshe ZEUS

1

2
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-2
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s

150 200 250
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(c) ZEUS (prel.) €p 99-00
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(b) ZEUS (prel.) €p 99-00
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Mo (GeV)

(d) ZEUS (prel.) €p 99-00

10 P = E

limits are moststringent for higher-generation........smsrer ] S . (13)B-te

s e - MWMW.HWIV._MMX e HO- M msmsmsm Awwvdl.__Mm 7

ol il - ] I -me |

Qcmq—Am W i | ___,____,___.,....i | A“,_. N,V ,—A ﬂv,:,/\/,\ | M M i | | | L i L A, ,v._,.. i L L L L W
150 200 250 300 150 200 250
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Search for single-topproduction in ep collisions
ZEUS

L I I _ I I I _ I I I _ I I I _ I I I I T

V_M Ky ™Viz €XClUsion region 1

ZEUS (prel.) 94-00 ]

> M ,,=170 GeV i

i M p,=175 GeV i

0.8~ //ﬂw M ,,=180 GeV N

b - _

e Obsewvablessensitve to flavour-changing . 4 .

.0.6— —> Excluded by CDF —

neutral currents(FCNC) =- probesof new physics} -

— Search for FCNC-induced couplingsinvolving | R ]

the top quark, K¢y~ and vg, z, using 130 pb—1! o.hw/,/ o ]

— Both leptonic and hadronic decaysof the W | AN > Excluded by L3 ]

or Z coming from the top decaywere considered®q N

e Impr oved simulation of the Z-exchangeprocess | \ ]

. . e . ] ] ] ] ] _ ] ] ] _ ] ] ] _ ] ] ] _ ] ] I
providesstronger sensitvity for large v, z % 0.2 0.4 0.6 0.8 1

K
tuy

= substantialimpr ovementof the limits for largevaluesof the v,z coupling
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Search for W (— jets) productionin ep collisions

e H1 obsewvation of an excesf events

. . . . 0o E TTTTTTTTITTTTT
with isolated p or e and high P75, m; DUET (@ £ - 70 <M GeV30. " )
> [] Background MC | > NH E
kinematically consistentwith Sx _EOn_cQ_O}_L A R (U2
e 10 =
e e :__ n\ <
0 20 40 60 80 K_ﬁ 120 uhcw HQHM, :uH Q 1 2 M M— Hc.e 0.10.20.30.40.50.60.7 0.8 0.9 m
ET (GeV) :_2 |coso |
f
o 100 T LT T B T L I B ucnm\w, ,A,z,_ ,m,<,A, ,. , ,., T
Q P s [y TR 8 @ 5" momenme )
(@) (b) w 10 = mw.mo_a_‘o::a Mc § Wl Henm\ Ll ch _
e Seacchfor ep — eW (— jets) X 10 ok H
. i g 1= <
using 120 pb—1; complementarystudy i i e
o |_|_\=,. eeeve 3._“ ._“O_UO_OQ_mmOOJM_qumQ .w 20 40 60 MMM &5 3451050051 15 2 N“mw 10, e._e.ne.ue.ae.me.ae._qe.me.w,__
_m.w e jet cos
DIJET: two jets with EZ¢* > 20 GeV, "
—1 < et < 2.75,n0e omwn__n_mﬁm 2" TEEC (@ £100TT g Ty
TRIJET : threejetswith E57"7 > 20 GeV, g |LJ sewmmwe Z10% g1 :
—1 < Pt < 2.75 °F o10p 10
ELEC: asDIJET but with anisolatede " i
® OOOQ Qmmﬂ_.__u._”_os O._n ._”_Jm Qm._”m —Uv\ ._”_Jm m_/\_ e 20 40 ,a,o:me, :,.x,.ny_,n,.?,é ;.M -a o 1 2 3 4 ..me._...N_..ue.é.me.%.é.%.ew
background processes Er (GeV) ™ Ye
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Search for W (— jets) production

£10°
_.,__vh..:.u
10°
e Cuts were applied on | cos 6*| and y. (ELEC) to 10
enhancethe signal from W production ;.H_
e Invariant massspectraof the two :_@:mmﬁmm.w& jets
— still background dominated 210
10
e Estimation of the crosssectionfor W production !
using a binned x 2 fit of the invariant massspectra ?
for signaland background to data in the masswindow 010’
60 < M;; < 130 GeV — W;N
o(ep — eWX) = 2.97 &+ 2.51(stat.) T3 7> (syst.) pb 1
1
¢ 95% CL limit: o(ep - eWX) < 8.3 pb 10"

ZEUS

e ZEUS 96-00(prel.)
Amv [ ] Background MC
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R

0 20 40 60 80 100 120 140 160 180 200
_<__._.Amm<v

\HHH‘ \HHM HHHH‘ L1

HHHH‘ \HHW‘ HHHH‘ AL

G,
-
2
[
m
-
|
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Heavy Quarks
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D** production in Neutral CurrentDIS (1.5 < Q% < 1000 GeV?)

proton
—sstt

Luminosity 82 pb—1
Sensitve to gluon density
In the proton

U*

do/dQ? (nb/GeV?)

o / o(theory)

ZEUS
i B——
al
10 | =
2
Ho - -]
e ZEUS98-00 |
-3l == HvVQDIS m_=1.35GeV
10 | ZEUS NLO QCD fit
[ - HVQDIS m, = 1.3 GeV
- CTEQS5F3
A HVQDIS m_ = 1.35 GeV
10 ¢ ZEUS + AROM
| | e ———
15 | 5
1
| ! |

10

Q’ (GeV)

L
&

do/dn(D*) (nb)

o / o(theory)

w

N
o

® ZEUS 98-00

—

HVQDIS m_= 1.35 GeV
ZEUS NLO QCD fit
HVQDIS m_= 1.3 GeV
CTEQ5F3

HVQDIS m_= 1.35 GeV
ZEUS + AROMA

15
n(D*)

e Precisemeasuementsof differ ential crosssectionsfor D*< production are reasonably
well describedby NLO QCD calculationswith the parametrisations of the proton PDFsas
determined by the ZEUS NLO QCD fit (FFNS) = Input for futur e QCD fits of the p PDFs

J Terron (Madrid)
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Open-charm contribution to F»(proton) (1.5 < Q% < 1000 GeV?

: ZEUS ZEUS
Measured crosssections _sz T T TR PGy S S
4. o Bmw\wﬂ\u x = 0.00003 % 4" 1is~ oab 1 T E
for D*< in the visible F A x=000007 ¢ 4 T R | |
: : 7 .+ x = 0.00018 % 4% ] 0.3[ o ZEUS 96-97] =+ s
range and in (Q? bins \ esx ZEUS NLO |
@ A@ 9 \.Qv X = o.ooowm%hqv \w O.Nm\ QCD \M\

were extrapolatedto the ‘ |
. : X = 0.0006 & 4°) .
full phasespaceusing A \\.&xﬁo_g::Fmv

NLO QCD calculations . \\\.\
107
e Increasedprecisionand A

coverage(higher) in Q%2 1

X = 0.0015 & 4% ]
x = 0.003 & 4°)
X = 0.006 & 49)

— Steeprise at low x ) s - ooin]
_ \.\\w (x4 ]

e F'£¢ data are generally A f |
2 10 £ o ZEUS (prel.) 98-00 X= 008 -
well describedby the | == ZEUS NLO QCD T e 9
prediction of the ZEUS =~ ool 0

1 10 10 10°

NLO QCD fit of the p PDFs Q? (GeV) ”
Open-charm contribution to F»(proton) at low « and high Q? — F£¢/F> ~ 30%

J Terron (Madrid) DESY July 15th, 2003
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D** production in diffracti ve NC DIS (1.5 < Q? < 200 GeV?)

e
rp < 0.01 ZEUS
< L L e )
w 103 - * ZEUSEO0 8200 -
S — NLO QCD 1
= ACTWfitB 1 8
o H_.ON ] 1.3xmg<1.6 Om<\m Mﬂ
m\ ] @)
ol 1O
& .
M 10 ¢ 3 .
p P p P p p o) w I
— Sensitvity to gluon contentof the exchange 1 "5

in diffracti ve interactions

SATRAP -

cut

BJLW (k1 ,=1.5 GeV)-

e Increaseduminosity (82 pb—1) and 5390

rapidity acceptancgForward Plug Cal.) ZWMMM :

e Two-gluonexchange(SATRAP, BJLW) %XGO ‘

and resohed-Pomeron (Ingelman, Schlein) ,va\poo ‘

using NLO QCD IP PDFswith alargegluon m 50

content(ACTW, setB) describethe data 0 02 04 06 o8
(xpp < 0.01) reasonablywell log(MZ/GeV?) B
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D** production in diffracti ve NC DIS (1.5 < Q? < 200 GeV?)
ZEUS , ,
o LR Pt e A AR Q%= 4 GeV Q% =25 GeV
o.HH E o.pw E - A AL L B L BB I L OONE,,:;::i,:;_,:i:\
0.0 S oosf R . .- 1 %L e ZEUS98-00 4 1
S R R R TR R 2.. OOH N - Z_IOOOU __ N
0% 4 e s 10 %1 0 1 Q ‘oo“_.m‘ ACTW fit B ' M
e 1Y S [] 1.Xm<16GeV,
: o1l @ 0.01L- o
0.05 a , 0.005 ] i Vol a
n ] - ---- ACTW, fit D X
oo 0.2 0.4 0.6 0.8 1 0 05 1 15 2 o L Hooomw ....... ACTW, fit SG v
x(D") log(Q%/GeV?) < 0. OONmH 1 A
Roopmm I e ZEUS 98-00 i i |
0.1F <+ x <0.028 0 bt tl 0 , , , ,
oos T F T T F ) 13meL6 Gev AR S
omo 100 150 200 250 0.008 I T ]
W (GeV) i 0.04 - B
. . . . . H_H OOO@ ® AN
e Ratio of diffracti ve to inclusive D*=* well \ ‘ 19
describedby NLO QCD calculations(setB) | ,o,! ‘ It
e Extraction of the open-charmcontribution, 002~  -ee-ee . 1 5F
D(3),cé : . I I ]
FP 3¢ 10 the diffracti ve proton structure 0002
E:Q_o: rise as3 decreases NG gl e
— Powerful constrain on diffracti ve gluon Qm:m_a\-m.m 2 15105 25 2 15 -H_ o Am@
0g
— Consistentdescription of inclusive diffraction and diffracti ve charm productionin DIS
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Inelastic J /W production in Neutral CurrentDIS 2 < Q% < 80 GeV?

T e ZEUs@ren 1996200 | 8000 D ]
m 0 KZ (CS+CO) /.m\ ® ZEUS (prel.) 1998-2000
S10° T kzes) 8% 1 mm kz(csco) i
?._nnuu\ 3000 - L[] KZ(CS) o
w == LZ(kt, CS) |
ol | 2500 oo LZ (CS) ]
1 == LZ(kt,CS) S 1000 - i
S L2 (CS) )N
H 500
. ._OﬁOﬁOS . . 10 Q% (GeV?)
Investigationof the ce-pair production o T e e
. 107 o re _ ERC Fe prel. - ]
and c¢ bound stateformation g R L s ]
— z = Eg /EZ in protonrestframe i JE = zwcymanen
. . . o 700 & T LZ (CS) rev. June 03 3
e LO colour-singlet (CS) predictionsbelow g : L
the o_mﬁm. (speciallyat high pr) - = oo ol
e Inclusion of colour-octet (CO) contributions. [ ] wk ;
overshootsthe data (speciallyat high z) I .
Lar geuncertainties — NLO corrections? o LZE@9revuness LRy S 20
e CScalculationin the kr-factorization 0l
approachprovidesa better description 0t 1w aa,&a T e
pr” (Ge

J Terron (Madrid) DESY July 15th, 2003
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Inelastic J /W helicity distrib utions in photoproduction

e The J/¥ helicity distrib utions @ Sevwocsiey | ximeviocsieo (0)

5 i@ ..... BKV (LO, CS) 15 L BKV(LO, CS)

predictedby the CS and CO modelshave
a different pr dependence
e Shapemeasuements— lesssensitve

|

-0.5 -0.5 -

to higher-order corrections(small uncert.) _, | L

— m:_.:@mi testof CSand CO models 15| s ey 9500 (114 51 15 [ 4 260S (orel) 96-00 (114 6"

e Luminosity 114pb~* apomeso@e) [ powissoo@ree)
e Decayangular distrib utions _: J/Wrestframe ~ & © 7 7 oeleny 7T TR
— 07 QSO_QO_" tl_u ﬁmm_umoqo N iy (@) 1 BKV (LO, CS+CO) s (b) ] BKVY (LO, CS+CO)
(dir ection oppositeto that of proton) sl BV (L0, CS) B - BKY (L0, CS)

1/0 -do/dcos0* oc 1+ X cos? 6* -
(A = +1 (T polaris.), —1 (L polaris.)) 08 oot
e As afunction of pr for z > 0.4

e As afunction of z for pr > 1 GeV
— Measured azimuthal distrib ution in

-1.5 -

-1.5 -

theregion0.6 < z < 0.8 disfavours 2| om1 96-00 (67 po) 2| o 195-00 (87 ")

o ZEUS (prel.) 96—00 (114 pb™") o ZEUS (prel.) 96—00 (114 pb™")

OO_OCWIw_jc_m.ﬁ O—\d_< —“V_O._“C“- m 1 1.5 2 2.5 3 3.5 4 0.1 0.2 03 04 05 06 07 08 - ,o.m

P A00<v z

— Firmer conclusionneedsexplicit calculation of theoretical uncertainty
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New Resultsfrom the ZEUS Experiment 21

Diffraction
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Diffracti ve DIS with the Forward Plug Calorimeter
& 0.057
e Measurementof diffracti ve DIS over alarger 2 | ZEUS 98-99 (prel.)
kinematic range by using the Forward Plug Cal. § oes: T = 0.01 Xp=001 @
s Curves:BEKW(rad.fit) 2.7
and the M x method 7 r
et ~—— | |8
2.2 < Q% < 80 GeV? ,% |
et |
- |
0.01 o owum.ﬂ om% v owum.o Om/@
<u.ﬂ > X E;N < 35 GeV ” MNMMUW MM/\N % mwmww_m MM/W

My < 2.3 GeV

e Incr easedstatisticsallows determination of the

diffracti ve structur e function at agivenxpp
D(2)

Fy 7 (B,Q%) = xo - HNUBX.&? B,Q% atxg = zr

— Mild evolution with Q? at large3
— Rapid evolution with Q? at small 3

= pQCD-lik e evolution of diffracti ve structur e function

37T < W < 245 GeV

—

N

F.p@(B,Q

0.05

0.04/

0.031

0.02

0.01

0

01 02 03 04 05 06 07 08 09 1

B
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Diffracti ve DIS with the Leading Proton Spectrometer

et 0.03 < Q? < 100 GeV?
M, =40 GeV
et \N.H 103} - ® ZEUS (prel.) 97
~ 2 O ZEUS 94
M 10 ,
W 10 _ﬁé nmEQ@
v >X Mx < 70GeV= e
Mx 103
T 102 .
) e o
© 10 } °
”_.wnwy | i |
102} ® oo
. . . o 10 | e
e Measurementof diffracti ve dissociation L R
of virtual photons~*p — Xp with a e
. . . 10} o
leading proton (xzz, > 0.9) in the final state | N ]
e Extendedkinematic rangein Q?, Mx, W L P e
— higher x p values 00 e .
e The measured diffracti ve crosssection 10 | B
do_.,/dMx exhibits a behaviour similar w0t 1 10 10t 1 10 10t 1 10
to that of the total v*p crosssection: Q° (GeV)

— mild dependencet low Q? and rapid decreaseat high Q2

W
(GeV)
100

160

190

245

275
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Diffracti ve DIS with the Leading Proton Spectrometer

B=0.007

BGK

L ® ZEUS (prel) 97 |

0.019

0.04

0.06

1 10

1 10

1 10

10

L : : mdogy
e Determination of the diffracti ve Structur e
— positive scalingviolations in the accesiblekinematic region
— different 8 spectrum at low (high) x

0.0012

0.0028

0.0068

ZEUS

Q%=2.4GeV} Q%=3.7GeV} Q%*=6.9GeVV Q*135GeVf Q%*=39 Ge\’

” .r ZEUS (prel.) 97
— BGK

o M| M| ..._ | s | M| s M| M| s M| M|

P N N N N N N
10710°  10%10°  10M10° 10107

function @U@AHTF Q?)

0.0005

0.0012

0.0028

0.0068

0.019

0.04

0.06
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Leading-proton productionin DIS

= 490 = _ _ _ _N_mC_m_ _ | —r

et = 400 - ;

et B 350 | + ZEUS 96.97 orel) E
<300 E Q°>3 GeV E

& oen 45<W < 225 GeV m

<* .we Mww H 0<p;2<0.5GeV H

150 F m

proton ™ proton ;g0 o e

50 | A D ' E

Ot _ | | E

! _ ! ! _ !
8 085 09 09 1
X

! _ ! _ ! ! _ !
0.6 0.65 0.7 0.75 0

L

e High-statistics study of the production of leading protonsin DIS:

Q? > 3GeV?,45 < W < 225 GeV, 21, > 0.56,0 < p3 < 0.5 GeV?

— doep—exp/dxy flat asafunction of zz up to 0.95
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Leading-proton production in DIS

« ZEUS 96-97 (prel.)
Q?>3 GeV
45< W < 225 GeV
x_ >0.56

=
o
|||M

A0, . axp /dP;2 (ND/GEV?)

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
p;2 (GeV?)

— doep—exp/dp? fitted with a singleexponentialexp(—b - p3.) in eachbin of z,

b (GeV?)
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(not a goodrepresentationfor the differ ential crosssectionintegrated over 7, > 0.56)

— Precisedetermination of the pZ.-slopeversuszy,
(the obsewed structur e comesfr om the variation of the pr range)
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Leading-neutron production in ~p: the pion trajectory

ZEUS

e Measurementof the x 1, distrib ution for leading

3 r o,omA,lﬁ,Ao.mum ,Om<n, T o,oum,Al,»Aoij, Om,,\n i O,ANWAIVAofﬂw om,,\u "]
X H_.m\ . 0. L 0O | . .
= il I I - neutron (zz, > 0.6) production asa function of ¢
N 1o IRRAL s T T h } o
W 10 T T 1 (|t] < 0.425 GeV?) in vp collisions(Q? = 0)
w 5 T T 1 — approximate power-law behaviour obsewned
=0 oW.GmﬁA|ﬁﬁAoW<mmmﬁ om,v | oW.NMmWALAoW.SWOm,V | oﬁ.ﬁmﬁALAoW.umwom«n | &2\&&.@ ~Y A”_. _ MH.N\VQA&V
81 o T -
6 = F 1 with the powersa(t) lying on alinear trajectory
N_.\\ T 1 _ + .
r T T ] + e INn ¢
. % i T x . mus
O it T omacoicdszacor ] \ T o
mu\ ’ ’ I ' ] Y Intercept 1.06 £+ 0.08 *54s
r T ] 2 3| Slope 2.78 + 0.33 2% GeVv™? i
6- + : (Q-~0)
N T 1 e ZEUS 2000 (prel.)
4 ES E “w :
o ES E (1=x)" fit 2L .
of + :
0 H-Xro proton “heutron A % |
a(t) = a — b twitha = 1.06 & 0.08(stat) 0> (syst) " ZEUS 2000 (prel)
andb = 2.78 + o.wwAmﬁmS.ITm”Mm (syst) GeV~—? 0”668 i 018 03 05 03 038 04 345 ps
= Consistentwith expectationsfrom pion exchangeb = 2o/ ~ 2
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Hadronic Final States
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Substructure Dependenceof Jet CrossSectionsin Photoproduction

o e’ photon " PYTHIA
7 _» remnant $) <
\ ...n_JI.vOOw L thick jets
< m gluons (<0.58>)
3
S
>
z L
W] quarks (<0.741>)
0.02 — L
p s ‘
/ proton 0.01 -
remnant |
ResoledProcess P
. —..m—\::m.:.ﬁ O \ ) //4/// /, g/ /// U /// ol / /,/4 by 4//// 1 i /L/ KX /, —/
U__\QO.HU—.OOQWM 0 01 0203040506070809 1

Y(r=0.3)
e The (expected)dominant mechanismsfor jet production at high Ez (E3* > 17 GeV)

in ~ypinteractions: gogp —> g g (resohed)andyg —» q(q (direct)
= Majority of quark-initiated jetsin n;je: < 0
=> Increasingfraction of gluon-initiated jets asn et INCreases
e Taggingquark and gluon jets to disentangle/studythe underlying hard processes
— Gluon (“THICK”) jets: jet shape®(r = 0.3) < 0.6 and nsp; (Ycur = 0.0005) > 6

— Quark (“THIN") jets: jet shapeW¥(r = 0.3) > 0.8 and nsp; (Yeur = 0.0005) < 4
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Substructure Dependenceof Jet CrossSectionsin Photoproduction

a0 ZEUS
£ | e ZEUS (prel.) 98-00 (thick jets)
‘Wlmmo . © ZEUS (prel.) 98-00 (thin jets)
8 . — PYTHIA
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50 -
O 7,,,7 ,7,, 7 ,7,,,,7,,,,
-1 05 O 0.5 1 15 2 25
J_.mﬁ

Dynamicsof gg final states:
angular distrib ution of dijet

events(“THIN"- “THICK”)

= do/dcosOrgick

Luminosity 82 pb—1

Measurementsof inclusive jet
crosssectionsdo /dn;e: and

do /dE3* for “THICK” jets
and “THIN” jets

— MC: shapecomparison

N ZEUS
wl L
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8§ [ —— PYTHA N .
2
5 5
*Gw 4 =
D B
Q C
S i
B 3
° C
2 -
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cos0

thick

do/dEFY(pb/GeV)

i e ZEUS (prel.) 98-00 (thick jets)
1024 O ZEUS (prel.) 98-00 (thin jets)
: PYTHIA
10
e
-”_.H
10
.NH
10 T
|wH
10 a | | | | | |
20 30 40 50 60 70
Ef(GeV)

Asymmetric distrib ution:
steeperascos Oipici. — +1

(gluon exchange)

than ascos Oipic — —1

(quark exchange)
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Dijet Productionin ChargedCurr ent DIS

ZEUS :
S o T . Eswaeces v e Testof perturbati ve QCD at
= % Puetproduction | e+ O(a?) in chargedcurrent DIS
RS o3l — NLO QCD _,\_m_u,um._.\ 2 2
: | \ atlargeQ? (Q? > 200 GeV?)
3 Q?> 200 GeV 2 Jei
© y <0.9 \Y,
E" > 14 Gev
107 97 5 ey E ZEUS
; 1<n®<2 [ Energy scale uncertainty U_.O.HOD Wf va, " e ZEUS 95-00 m_,u CCDIS
— W — W W —_— f M ol Dijet anco:o:\
% i (b) RXY  Theoretical uncertainty 1 %/@@ﬁ m..m_ m — NLOQCD MEPJET]
s | £ ‘
.M H.M £ m L2 < % ] M Q"> 200 Gev®
g 0s. | H, ] yeoe
10 . (G m./\mwo . ‘ mMH > 14 GeV
e Measurementof the differ ential crosssections e
. ) ) , 1<n®< 1 Energy scale uncertainty
do /dQ? and do /d M, for dijet productionin CCDIS = . .~ -
. - ) ) _.k 2 ) NN eoretical uncertain |
satisfying E3¢' > 14 GeV and E3**' > 5 GeV z | w/i hecretcalunoertay |
M .\ 1 i
NLO QCD calculationsdescribethe data reasonablywell £ . foo BT -
1 1 Ma I , , , L . ,
Luminosity 111pb~—1 T g

m,, (GeV)
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Jet Substructurein ChargedCurr ent DIS ET ET
ZEUS
W b Ye=107? e ZEUS 95.00 mro cc-is | . .

. \ NLO QCD MEPJET predictions: \ m\\ rmUO_.mnOJ\ Breit
A CTEQ4AS (a(M,)=0.122) - " Frame Frame

AN — CTEQ4M (a(M,)=0.116) | -
vrooaNE. e CTEQ4AL (a(M,)=0.110) | . .
| e Measurementsof jet substructure provide:
5 1 — astringent testof pQCD calculationsbeyond LO

H oo N — adetermination of o,

- - { | e NLO QCD calculationsof jet substructure possible
1o EF'>14Gev TR . .

SR I In the laboratory frame (3 partons in the samejet)

EX'(Gev)

e Measurementof the meansubjet multiplicity — < ng; > for an inclusive sampleof jets
with E2€* > 14 GeVin CC DIS at Q2 > 200 GeV? (Luminosity 111pb—1)

e Perturbati ve QCD (O(a?)) calculationsdescribethe data well (— sensitwity to o)

e Extraction of as(Mz) from the measured of (nsp;) (Yeur = 1072) for mm.mﬁ > 25 GeV.

as(Mz) = 0.1202 £ 0.0052 (stat.) T000%0 (exp.) o oocs (th.)
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Determinations of a,(Mz) by ZEUS

th. uncert.
Jet crosssections(yp) _+e+ Inclusive jet cross sections iyp
ZEUS (Phys Lett B 560 (2003) 7)

—e—— Subjet multiplicity in CC DIS
ZEUS (hep-ex/0306018)

Jet substructure (NC,CC)<S | —r Subjet multiplicity in NC DIS
ZEUS (Phys Lett B 558 (2003) 41)

— o Jet shapes in NC DIS

...............

~ ZEUS prel. (Contributed paper to IECHEPO]

QCD fit to Structur e function & NLO QCD fit
ZEUS (Phys Rev D 67 (2003) 012007)

Heo—4— Inclusive jet cross sections in NC DIS

Jet o_.ommmmozosmAZOv ZEUS (Phys Lett B 547 (2002) 164)
Hro—t— Dijet cross sections in NC DIS

......... ZEUS (Phys Lett B 507 (2001) 70)

—o—i World average
(S. Bethke, hep-ex/0211012)

exp. uncert. _

0.1 0.12 0.14
a(M.)
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Last _umBm:xm-

— Rich programme
— High precision
— Full (exhaustve)useof HERA |

— Looking forward to
the new data taking period
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