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Inclusive Cross Section Measurements
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Beam Pipe Tracker (BPT)
Beam Pipe Calorimeter

Very low Q2

Increased statistics '96+°97
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Beam Pipe Tracker (BPT) and BPC

Beé‘fin Pipe ;Calorimeter
- (BPO)
° Ttiﬁgsten/Scintillator
< 24X,
* AE/E=11%/JE
e 0, ~022/VE cm

Beam Pipe Tracker (BPT)
Al * 2 (5) Silicon Microstrip Detectors
Scattered Lepton e 100 um Pitch

2(3) planes in X, 0(2) planesin Y
Efficiency for MIPS > 99%
[nstalled in 1997

31 (X2) plane installed in 1998

BPT:- high accuracy in scattered e-angle

- much improved background rejection
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F2 from ZEUS BPT ‘97
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Transition to Q? =0

Regge fit describes data for Q% <0.65 GeV °
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Total Y *p Cross Section
ZEUS 1997 (Preliminary)

ZEUS+HI194-95 « ZEUS+HI p - DL
ZEUS BPC 1995 — ZEUS REGGE 95  --- DL98
ZEUS BPT 1997 — ZEUS REGGE 97 — ALLM97

e O )

6
10 "= wW=270 GeV 4096)

6"? (ub) (scaled)

10°F

W=47 GeV (x4

10 (GeVz)

Extrapolate to Q*=0 using GVDM and Regge parametnzatlon

A tiri—

G'P(W?,Q%) =

tot

: . (ARw—2(OtR—I) +APW—2(OLP—I))
my,+Q-
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Scaling Violations of E (x,Q%)
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Charm in DIS

7. q c
Charm production in DIS mainly
through boson gluon fusion.
1 <Q*<600 GeV?*; 0.02<y<0715:
1.5< p;(D°) <15 GeV ; InD") I < 1.5 .
g, %P T

ZEUS 96-97 PRELIMINARY
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do/dn (nb)
o /dx(D") (b)

do/dp; (nb/GeV)

-2 0

p:(D") (GeV) n(Dz‘)

Comparison with NLO Calculation :
green band is HVQDIS, m_: 1.3 GeV-1.5 GeV
blue band is with fragmentation effects.

o(e’p—e'DTX) = 8.31 % 0.31(stat) °¥ (sys) nb

-0.50
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Charm Structure Function

Use HVQDIS to extrapolate from measured to full
kinematical range in p;(D")and n(D")
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NC and CC Cross Sections at High Q>

ZEUS 1994 - 97
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CC Cross Section fore"p and e p

d’c* (e p)
dxdQ?2

< (u+c+(1-y)2@+5))

d’c""(e'p) oc ((1—y)2(d+s)+ﬁ+6)

dxdQ?
ZEUS Preliminary 1998-99

NS 5 ® DATA ep data at
T 0 Vs =300 GeV
= - — CTEQYD
Né : -- ZEUS QCDfit e e .
B - ep data at

R "1 | Vs=318GeV
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I
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Solid curve 1s prediction from CTEQ4D parametrization,
dashed curve 1s ZEUS fit.
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M,, from do“c/dQ?

do*“ G} M,
dO* Arxm (M} +0*)?

F(Q%)

: : cC 2
Unconstrained fitto : do— /dQ
measurement of the spacelike W => complementary to
e”e” and pp measurements of timelike mass.

Iy 809+4'9( , t)+5.O( t)+1.3( df) GeV
= . Sta SVYS c
4 46 43 1P
preliminary
Use Standard Model relation :
_ T M, 1

G - 2
T2 My, (ML -M3,) 1-Ar(M,,)

To exploit correlation between shape and normalization

in a model dependent fit. Use M, =100 GeV, M. =175 GeV
to extract My,

+0.24 +0.13 +0.30
M,, =80.50 (stat) (syst) 0.31 (pdf) GeV

0.25 -0.16

Note: the last is not a measurement, but it indicates the sensitivity
of the CC cross section to M, assuming the validity of the
Standard Model .

B.Lochr
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Sensitivity of G on M,

x10™ ZEUS Preliminary 1994-1997
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Gp depends very strongly on My,
=> sensitivity to M,
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W Production

Selection of events from the reaction :
e'p—e"WX; W' —evor W sty

identified by requesting isolated lepton and
missing p, of more than 10 GeV.

3 events found in channel W' — ey,
1 background event expected .

e p—e"WX) =097 (stat) + 02(syst) pb

Search for Isolated Leptons at High P

Used event sample for W production to look for events with high
missing transverse momentum and isolated leptons at high Pt .

3 events found with isolated positrons.

Expect from MC simulation of background :

3.4%0.7 events fore® and 1.9+0.4events forp*

No evidence for anomalous events

B.Loehr DIS 99 Zcuthen 19.4.1999



Search for Contact Interactions

Effective Lagrangian for €€q vector contact interactions

Lo = Z lefé ' (EQY”%)@BYH%)

o,f=L,R
g g2
N=—== where e==+1 and by convention g?, = 4n
A

Scalar and tensor terms are constrained beyond HERA sensitivity.

Assume quark flavor symmetry and parity conservation

Mie Mk -Na -NL =0

| Model [ wit nith wif e | mt nih wi v |
l VvV +n +n +n +7 +n +n 4+n +n
AA +n —n =1 +y +n —n —-n +n
VA N Tn o Hn -n | 4 —n 4np -y
X1 +n -7 +n —=n l
X2 +7n +17) +1) +7
X3 +7) +1) +17) =n
! +1 4+ +n 47
X3 +7 Ly 1 =/,
X6 +n  —n +n =
Ul +1 —n
L2 +1) +n
U3 +1 -1
L4 +n -+
U3 - -1
U6 +n -y
e B e e T S
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Search for Contact Interactions

47.7 pb’1 of high Q2 data from NC reactions used to
perform (standard model + CI ) -fit.

ZEUS e*p 1994-97
Amin(TeV) (95% C.L.) Abin(TeV)

i e R R S P P OO PO POUP

e R L L R PRt S T SUTTEUEUUEI

AA | 26 | — —e— 2.5
VA | oy T — e
X1 | 2.8 , : 1.8
X2 | g T e e

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

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

X3 | 28 : o ﬁ 2.9

X4 | 43 | L e 4.0

X5 | 33 | —t—— 3.5

D G R P S J RO SUTTOU PSR

X6 | 1.7 — T o~ 2.8

uz2 | 39 e 4.0

D SRR L RO PRTTD: S PP o PO AU PRRIE SO URSUTTNN

Us |35 | e 3.7

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

Ugs | 48 |  —te— 4.4

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

us | 42 | A s L el 4.0
U | 18— *1 2.4
-0.2 -0.1 0 0.1 0.2 0.3

e/A* (TeV?)

Full points ~ @are best fits for nEe=+1)
Open points O are best fits for neE=-1)

A (AT,) arelower limits fore = +1(g =-1)

min min

B.Lochr DIS 99 Zeuthen 19.4.1999




Search for Production of Excited Electrons

e e
e* . e*
c v e v
v/Z v/2Z
P P P X
(a) (b)

Searched for excited electrons in the e* -> ¢ + 7.

Calculate invariant mass of (e + v )— system with double angle method

7 events found with (e + v )- masses > 100 GeV, 8.8 expected

1

E| T T l 1 T T I T T T I 1 T T I H T T l T H T i T 1T T i rE
. ZEUS 86+97 Preliminary |
-1
10 | =
o  F f=f i
> - .
(+3) - 4
S .
< _
S0k
107° & N E
C Ge ]
L 4
10—4 cooa by L b s b b s L
100 120 140 160 180 200 220 240

e’ Mass (GeV)
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Resonance Search

Search for @ — LQ — e +jet

Select events with E, > 25 GeV and p-jet > 10 GeV.

For Mej > 200 GeV :
68 events found
432‘21 expected.

ZEUS 1994

Angular distribution looks
more like normal NC events
than for heavy LQ decay.

-97 Preliminary

10 f----Sp /10 f—Via
E—S /’."'. E----V )
Sg Vi
1 = g : 1 o V1/2
[rtetrdl Sl ................................... g
-1r -1r
10 g - 10 ¢ .

P P
105_!.1“1.«‘(2.‘) lo‘ll(b)
150 200 250 150 200 250

M ((GeV) MLQ(GeV)
10 L Sz ~ 10 - V5
s v
1 t—Sn 1 k- Vi
2 ; S Vo
-1 -1
10 | 10 |
.: B _zE g --"/
10 4_| @ e (d)
150 200 250 150 200 250
MLQ(GeV) MLQ(GeV)
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Search for R-Parity violating SUSY

Consequences of R, violation (Rp= (-1)3B+L+2S)
* sparticles can be singly produced
* LSP is not necessarily stable

= eq and eqqq final states:
Only decay channels:

q—qe and §—qy°
are considered.

Data sample: 46.8 pb!

€qqq
d)c ia-ql
Selection: |
eq: EJe>30 GeV, E >15 GeV
eqqq: E/j*12>40,20 GeV, E_>15 GeV . q

eq: 78 events found (88.6 exp.)
eqqq: 33 events found (33.6 exp.)

= No evidence for squark production
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Search for R-Parity violating SUSY (cont.)

~ 0.3
;:’ ZEUS PRELIMINARY 94-97
0.2 F
—  M(x, =50 GeV
—— My = 100 GeV
——  M(xy = 150 GeV
0.1 !
0.09 ’
0.08

007
0.06

005

0.04

003

002

0.0J lIlllllllll)llllll'llllllllll!]lll [Illll
160 170 180 190 200 210 220 230 240 250

Squurk Muss (Ge V)

Preliminary limits on A vs. squark mass
range from below 0.02 at- M, =160 GeV
toabout 0.2 at- M, =260 GeV
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Fragmentation in DIS

Charged particle distributions in the current region of the Breit frame

do/dIn(l/x,), x,=2p™"/Q

0(0[
ZEUS 1994-7 Q? (GeV?)
2 | ¢
oy i 2560 — 5120
olet” o o [
.
i {/ﬁ\f 1280 — 2560
o _n..l 1 1 1 *a.l
C 0 s
2 f—
[ m 640 — 1280
0 L L] 1 1 1 Y
— 2f
& ; i/\i 320 — 640
\ 0 /AN Y
— :
e’ 2[— b
K= o‘lt..t.”l_' ol
\ - [} 5
o :r 80 — 160
© [ -
o N F
~ 1 r 40 - 80
— i
L L
2r 20 - 40
i SO 1 2
- 0 2.5 5
2 - C 10 — 20
L ! i !
oo Ulz.s = 50 le.s “ls ln(1/xP)
X 0.6 — 1.2x10™* 1.2 — 2.4x10”  2.4—10.0x10"° 1.0-5.0x10-? 0-05—0.25

0.025-0.15

Full line : Fit of a distorted Gaussian, motivated by MLLA predictions

1 do 1 1 1 , 1 1
<expl —k——=s8——(2+k)d% + =58 + —k&* |, with & =(In(1/x )=1)/w
o ) p( 2 0TI st ) with &= (in(1/x,)-1)

din(l/x, 8

tot

Where : I=mean, w=width, s=skewness, k=kurtosis
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Fragmentation in DIS (cont.)

ZEUS 1994—1997

* 0.6 107 < x< 1.2 103 v 0.025 < x < 0.15
e 1,210 < x < 2.410° « 0.05 < x < 0.25
s 24107 < x< 10. 1073 a e'e”

A4 1,010 < x < 5. 107

i
o
£
£
F
[
£

2 .0
(%

(54

=0 £

0.6 _&C:

-0.8

Dokshitzer et al. :
full line Q, = A, dashed line Q, =2A, dotted line Q, =3A

Fong an Webber : dashed-dotted line

No consistent description of the data, only mean is reproduced
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Inclusive Single Jets in DIS

Updated analysis for single jet production in NC DIS from 42.5 pb'l
Q®>125 GeV? ; E >14 GeV

ZEUS 1995 ~ 1997 Preliminary

- 10 ¢
B g
[}
O
> 1@ ® ZEUS Data NC DIS |
o F ky algorithm ‘
5 F —— ARIADNE !
L B> 14 GeV
N0 F S1<*<2
© L
~or .
10 ¢ Test of pQCD over
I | 5 orders of magnitude
10 3
10 F
- ZEUS 1995 - 1997 Preliminary
10° 10° S ¢
O
QlGeVl Y 402 ZEUS DataNCDIS
s : k; algorithm I
Er - —— ARIADNE ;
0 : 2 2
‘ . N 002>1250eV2 |
Slight discrepancy o : BQ'> 500 GeV*

CQ* > 1000 GeV* ;

for Q* > 2000 GeV? ZO'> 2000 GeV*

This does not improve
when compared to NLO

i
|
!
i
i
!
1
!
t
!

|
N

20 30 40 50 60 70 80 90

£ (GeV]
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Determination of o,

Study of dijet production in NC DIS => pQCD apphcable
enables measurementof O, = .

R,, Q=228 5 Q¥ =c, a, @) +c, 02(Q) ..
O.IOI(Q )

. : Region of
Select dijet events with : °

small
Q? > 470 GeV? ; -1<n’™ <2 (Lab.frame) experimental
EM EF® 55 GeV ; EM +E®? >17 GeV (Breit frame) and theoretical

uncertainties

Compare measured dijet ratio to NLO calculations (DISENT)

Roy1
ZEUS 96-97 PRELIMINARY
~ 02
&
R
0°>470 GeV*
0.1 +
0.09
0.08 +
007 | o ZEUS DATA 96-97
0.06
DISENT(NLO)
CTEQ4A1 (0,=0.110)
005 | CTEQ4A2(a =0.113)
, CTEQ4A3 (0,=0.116)
CTEQ4A4 (0,=0.119)
004 CTEQ4A5(a =0.122)
0.03 H [ N T 1 1 2 PRI |

! 10°

0%(Gev?)

10

o, (M, ) =0.120%0.003 (stat.) “ooe (eXp.) "oo0s (theory)
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Photon Structure as Function of Q2

The photon can couple directly to quarks or fluctuate into
partons, one which then interacts with the proton.

x?bs <0.75 Xy STy S

Resolved enriched sample

xzbs > 0.75

Direct enriched sample

Direct contribution : no dependence on Q°?

ZEUS PRELIMINARY 1995

©

N
N
S resolved e ZELUS Preliminary 1995
3»— T (] Energy Scale Uncertainty
% direct — GRVLO
> — SaSID
N
y —_ - Lepto
N
P A
Z X
o]
15 I
A 4 +
os}
0 ] Il i PP ; " L ; Il ?
j Z 3 ¢

VDM component :

.
((m%m:Qz)]

/

pQCD component :

E2
In —%)
Q Y,

Direct contribution is
expected to become
small at high Q2

Curves : HERWIG — GRV,— SaS$:

— *~ LEPTO
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Dijet Photoproduction at High E

When (E¥)? >> Q? the dijet system probes the photon structure .

Dataset : at least 2 jets with E|_ . >14 GeVand EFX o >11GeV
Xp = 1072 =10 Q* <1 GeV? and 0.20 <y <0.85
=> parton densities well restricted in this region.

/>\ -

v - 2 1 <77 <2
Q - ® ZEUS 1995
L10 O ZEUS 1995 x*>0.75
~ = —— NLO-QCD, GRV

t - — NLO-QCD, GRV: x™>0.75
1 &

o -
IS N
S F 1<n<2
10_1 =
-2 i
10 =
- 0<n¥<1 (X 0.005)
-3
10 = }
-4 i
0 —1<n#<0 (X 0.0005)
all | 1 l I I

10 20 30 40 50 60 70
T leading (GGV)

In general, NLO descibes data, but in forward direction at
E T sing <25 GeV data lie above NLO predictions.
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Subjets in Photoproduction

Quark and gluon jets are expected to be different due to different
qg and gg couplings.

Investigate structure of jets by looking for subjets.

*  First find jets with k; cluster algorithm

Re-run k. cluster algorithm on all particles
within one jet and stop when

d; = min(E;,EL)? - (An] + A@}) are above

dcut =Yeu (Egre[)z

Remaining objects are subjets as functions of Your -
cu

The Jet

W\

/
S

Many subjets 4 subjets 2 subjets | subjet

—

Increasing y »
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Subjets in Photoproduction (cont.)

Q® <1 GeV?; EF >15 GeV?; -1<n™ <2  — >10* jets

Count average number of subjets, <n,., >, as function of Y eut

Plot < Dy > S function of N for a fixed value of Yo

ZEUS 1995 PRELIMINARY ZEUS 1995 PRELIMINARY
A7 AP
% : @ ZEUS 7p DATA § [ ezusypoama
c g L EF > 15 Gev c - B
Y% - V 25 [ EF>15GeV,y,=0.01
—1<n*<2 e
5 F r .......m--------='~“mw.-.-.::'.-.'.'.'s-\““".
ATG \ . i A 2 3 /
4 ——Resolved + Direct .Q i .
7 * -~ -Only Quarks = ! SEsmEeccc-ca. €==2io--- |
\:/ 3+ ++++ Only Gluons \ﬂ/m 5 '
HERWIG L
2 L ——Resolved + Direct i L PYTHIA HERWIG
: | — Resolved + Direct = Resolved + Direct
1 ILE 05 :_" Only Quorks == Only Quarks
Iy " L*** Only Gluens **** Only Gluons
0 I[' X r
107 1072 107! f 0 : l '
Yot 7! 0 ﬁ jet 2
Yeut - ™

Direct (boson-gluon fusion) produces 2 quarkjets,
dominates in backward direction.

Resolved processes produce also gluon jets
dominate in forward direction.
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Photoproduction of Charm

New data on low W production of D" mesons

Differential cross sections

® ZEUS 96+97 Preliminary
10

T T l]lllll

dcsep S pex/dp,P* (nb/GeV)

1k ®
: Frixione et al. ) ; Data lie above
0L Massive, e = 0.036 z NLO calculations
é —— Massive, € = 0.036,
i Hr=05m,m_ =12 GeV
10‘2ll'llllll"-I'Illllll'll}llllll'lllll
o 1 2 3 4 5 6 1 3
pLD‘ (GeV)
= L
E ¢ [ (@ 2<pD*<8GeV
& I Peterson fragm., € = 0.036
=
~ T e eamma- .
Y o6 L PYTHIA fragm. ) In particular
Lot | inforward direction,
®) i . . D’
S 4 i.e. at high n
2 —
0 1 1
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Photoproduction of Beauty

d ¢ € Jet
’ X } b/c production at HERA

— Je dominated by y-gluon fusion
at Q? =
U X = scattered et undetected
o r
£
=< 3 )
XS
L
@)
2 B
1
0.9 _
0.8 , : n
0.7 + | i

p/GeV

= look for electron from semileptonic b/c
decay

using dE/dx in the CTD to tag beauty
production
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Photoproduction of Beauty (cont.)

2 2 -1
0? <1GeV ZEUS PRELIMINARY (36.9 pb™)
0.2<y<0.8 E
ETietI.Z > 7,6 GeV ?5, ® data 1996/97: KT algorithm
I n(jet) ’ <24 310 -1 —— HERWIG MC: all processes
£ - T HERWIG MC: beauty (17%)
pr(e) >1.6 GeVic 5
" =71 HERWIG MC: charm+others (83%)
[nte)] < 1.1 =
S,
© .
S0
o
rel 3
Pr AR N |
0 AT oo e
> b“‘\\
N
Quark jet 4 \\\\ \
10, 4

p;re! (GeV/c)

5% Calorimeter Energy Scale

* “other” are mostly Dalitz pairs

* ratios resolved/direct and other/c/b reasonbly well described by
HERWIG

Fraction of beauty : (20+6*%) %

Visible cross section for 2 jets & 1 e from b-decay :

=39+117% pb (preliminary)

e poe” +2jets+X =15

Factor of 2 higher than in HERWIG
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Photoproduction of Prompt Photons

LO contributions from: Compton process and resolved contribution.
€

+

€

Inclusive direct photons 5<E. <10 GeV
and direct photon +jet !

Cross sections(do/dn’,do/dE ) ZEUS preliminaly

~ 50 ] 3 < 1 i !
B inclusive 73 > e ZEUS 96/97 Dato
2. 45 e InC e - 4
gy GRV(LG) 1 QO , .
= 40 GS'(LG). 3 B " inclusive ¥
) GRV'—4(KZ] & — =
T 30 = C — GS(LG) ]
o 1 0 o
25 G I
2 Ele - 1
20 E 54 i
15 [ >
10 E e I — GRV'-4(KZ) E
5 B 3 . GS™-4(KZ) q
0 E | l I 3 i ' : ]
0.5 0 0.5 5 7.5 10 12.5 15
ul E.7(GeV)
%\-ig E | 7+“et E % ZELIJS 96/9'7D ta |
£ ® — ata
= — ervie) — ERvSakd © 4o L v _
= 40 E— GS"(LG) GS"—4(KZ )3 3 g Y Te 3
S35 F 1° — GRV/(LG) 1
© 30 F =Ne — GS’(LG)
- 1 o T
25 E =3 X
20 = S b E
15 E. : :
10 = - —— GRV—4(KZ)
5 E : [ GS"-4(KZ)
0 B ' ' 3 0 : :
-0.5 0 0.5 5 7.5 10 12.5 15
ul E 7 (GeV)

Generally good description by NLO calculations. GRV slightly prefered
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Diffraction

Diffraction : no exchange of quantum numbers except angular
momentum and parity,

but dissociation of scattering particles into final state.

Exclusive vector meson production

e Q>  ek)

p(P")

In lIow energy data, s-channel helity conservation (SCHC)
seemed to be conserved.

Test SCHC hypothesis => measure angular distributions
of vecto meson decay particles.

Scattering Plane 0

p
(Dh Production Plane

Kcay Plane n+

/ Decay Plane
/
p

/|
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Spin Density Matrix

Parity conservation, hermitian spin density matrix =>

angular distribution of rho production and decay depends on 15 terms

0 .
P production: 3< Q?<30GeV?; 40<W<120GeV

Im(r$ ) - o

6 — ® ZEUS 93
Im(ry) < O HI1
5 L]
L 4
Re(r3,) o g; ........ SCHC
00 LY T
5 o ——  pQCD
11 ¥
Im(r? ) ' o

2 ‘ i Clear violation of SCHC
Im(r},) :_ —
r}_l —o] T: 1‘05O =0
Re(r, | S .
. 1) ! Helicity flip amplitude
Foo ' transverse photon =>
iy p° with helicity 0
r(1)41 E
Re(r}) i
Fo | | . | | /S T

04 03 02 01 0 01 02 06 07 08

In BPC data at lower Q?, violation of SCHC is also seen .
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Exclusive Vector Meson Production in DIS

e'p—oepo; o—-nnn’ ;B —y+y

e'p—e’pd; d>K'K and ¢ » ' w’

[=}
Q. -
1 0.35 " @ ZEUS96-97 (prelim.) ¢/p Y ZEUS96-97 (prelim.) w/p
bL | ¥ ZEUS96 (prelim.) ¢/p * ZEUS93 w/p
S~
[=7) L
7 03| W ZEUS% ¢/p
[=" -
L8 _ @ HIlp
b | -
025 - —+
i ¢ ®
0.2
L - Q
i [ )
0.15
I [ R
- ; I
0.1+ e | f
- ,A-i i
R Y
L ’ I
0.05 '
O i i H " ! . H H 1 ! 1 1 i I H H i l 1 i H N H H 1 1 ' 1 N | 1 i i N H 1 l H 1 H L
0 2.5 5 7.5 10 12.5 15 17.5 20
2 2
Q” (GeV?)

Ration of light vector meson production approaches U(4) limit
with increasing QZ:

P:rw:0=9:1:2

2/S

1/2
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Charm in Diffraction

Charm mass provides sufficiently hard scale => pQCD applicable
Results frome*p - e*pD"X ; D" — 7D° : D° — K have been shown

at ICHEP98. New result from decay channel I —K3rt available in
kinematic region : | Q* <600GeV® , 0.04<y<0.7, 2<p;(D")<9GeV?
IMMD)HI <15, x,<0.015;B<08

ZEUS 1'%96-97 PRELIMINARY
-~ £ E

~1000 ¢

dcr/dQ2 (pb/Ge v )
do/dW (pb/GeV

F\ﬂIr’fl'illlglllllll'TﬂrrlT"lnﬂ]'T‘"[l
L
) c

[ S RS SRS e AN Ne Vo]

0.005 0.01 0.015

W(GeV)

X pom

— 500 ¢
S 0 ¢

400 E
T30 B

00
I 20
| v 200 E
CLSUTE SIS 150 &
? 100 &

50 E

0 =3

do/dp (pb/GeV)

N
pD ) (GeV)

o(e’p —e"pD'X) =526+109(stat.) *2% (syst) pb

Interpolated to the D" — Km kinematic region this is :

o(e’p — e pXnK3m) =398 £ 83 (stat.) *!3* (syst.) pb

Compare to
o(e"p — e*pXnKm) =379+ 66 (stat) % (syst) pb

Ratio of diffractive D* to total D* production :

+ +1.7
(from D*—n(K3r) decay channel) (8'9 2.4 1% ) %
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Diffractive Cross Section at low Q2

Data : BPT tagged events

Statistical separation of diffractive events bylnM? method

. 3.00<Mx<6.05GeV 6.05<Mx<12.2GeV
277 0.220<Q%<0.324Gev? ’
L 2¢ 2
g E L
\:_‘-;1.5 C } 3
3 N
Sost F USRS
O" PR ' e . o N N L
. 50 100 200 ‘V(Gej)?oo 130 200 ‘V(Ge&)co
b 0.324<Q%<0.476GeV? Dof
(\3 2r | F
3 | T
NS S
3 4 C |
Sost 3 e f
oy ";L,\‘ ?,.\ \ ot o - X !,,
2 ;O [Re1V} LO\.I ‘V(Ge&)Ou W luo 200 LV (Ggf}')ou
X 0.476<Q%<0.700GeV? ;
SIS l 3
T L
8.0 et
Uk | | CoF _#—H—'
0 1CO 238 ‘V(Ge&)C‘CC 10C 200 ‘V(Ge‘.})CO
W (GeV) W (GeV)
S S— BPC diffractive (THIS ANALYSIS)
Sl * ZEUSBEC total . From the W dependence
: = ZEUS DIS diffractive : : :
1 o HIDIS diftractine oft t.he diffractive cross
© 4 ZEUS PHP diffractive section the Pomeron
\,s- A& HIPHP diffractive . .
st trajectory is extracted.
Q[= 0GeV -
1_2[ | I ‘T—‘ |
[ > . .
syt , B Consistent with result
§o obtained BPC vy*p total
; ALLM parameterization Cross section.
i
|

O
o
Ty

aaaiad " i n v
107 10” e

Q2 ?Ge‘Vz) sz (GeV?)

v
>
“
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Leading Protons

Look for leading protons in the LPS with x, <0.97.

Dominant contribution from Reggeon exchange : mand f7.

ZEUS PRELIMINARY 1995

&—| l[rlll[lillllllllll[ll T_T_I N 2 TUTT '2
S 2f 0.61<x <073 12 51%061<XL<073 }1
) ) ¢
8 11 CF ¢-1 9 0 xe = 0.0398 0
—~ Q" = 100 Gev? @ 2 2
~ O_ _‘0 ™~
o a1 Q Q 1
< 2f 2 2 o %y = 0.0158 .
~ \'/2 2
Talls tatt 1w . 1
~N @ = 45 Gev? ~ v = 00079 * ® °
ot ‘0 0 v 0
822 12 &2z P
a Qa E o
~ -1 11
o Q* = 20 GeV? Ny 2 12
< ot o © | ]
X 2 12 x 1 ¢ + é ® 1
<2 < X =0.0032
~ i —~ 0 -
T 1t o ¢ % 15 2 2
N - : ~ g o 1
L Q' = 12.5 eV L o 9 - 0.0016
O_ _JO 0 X . 0
2: -2 2 ‘.2
1 11
1} S b b ¢ 11 o{ o« ¢ ¢ Xy = 0.0006 N
[ Q' =8 GeV? J 2 72
o 0 1 11
2r 12 o © %o = 0.0003 R
1t + 11 2 12
te s Q" = 4.5 Gev? 1 ® 1!
ot JO xg = 0.0002 Io
ALLIIll!xll'lllillllil['llll 0 | N T | —
-4 =35 -3 =25 -2 -1.5 10 107
l0gy0(x) Q% [GeV*]

The fraction of leading protons for X <0.97 is only weakly dependent
on x and Q2.

This confirms the factorization hypothesis.

Similar results have been obtained for leading neutrons.
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Leading Neutrons with Dijets

Photoproduction of events with dijets.
Events tagged by FNC if leading neutron present.

dijets + leading neutron
all dijets

Determine  ratio =

ZEUS 1995 Preliminary

5012 |
T 01- i
0.08 - | ; |
0.06 - ) |
004 4 ® % 4 + + '
0.02 - ; ‘
0 { | 1 | : . | ,
6 8 10 12 14 16 18 20 22 24
7 (GeV)
2 250 e 0.1<x<0.4
5 B 6 0.4<x <08
3 200 008<x,<1.0
© lsol [?? Neutron energy spectrum for
o ’ 1 -
100 4 & : : : ‘f ; tagged events for different x,
50 - $ .
| | alo

|
9100 500 600 700 800 900
E et (GeV)

Support of factorization hypothesis
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Event Shapes in Diffraction

Scattered proton detected in Leading Proton Spectrometer (LPS).
Event sample : 4GeV* <Q® <90GeV?; 4GeV2 <M, <35GeV?
Transform hadronic final state into photon-pomeron center of mass

system.
Calculate thrust and sphericity .

Average thrust and average sphericity as function of M,

= e ZEUS 97 prelim.
@ e+e- (TASSO,PLUTO, MarklI) |
|+ H194 (DESY 97-210) « sk

<Thrust>
o
o
w

ST —— RAPGAP (ARIADNE)

s - e RAPGAP (MEPS) !
ST e, RIDI :
0‘7 ! H L It 1 ! i il 1 [ . 1 1 | L ! i A 'L A :

5 10 15 20 25 30
M, [GeV]
A 04 ,
R —— RAPGAP (ARIADNE) ]
goss g e RAPGAP (MEPS) i
= .."‘\,' ............. RIDI1 '
& 03 I e ;
° !

. .~
. ..
“ -
. -~
. -
", ~e
. ~

e
~

“
e,

e T
015 E T
0.1 E“ .......... ; ..........
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005 £ o ¢re (TASSO,PLUTO, Markll)
0 -t i 1 ! L L N 1oL { 1 - Ot I i 1
5 10 15 20 25 30
M, [GeV]

RIDI': MC program based on 2 gluon exchange
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Event Shapes in Diffraction (cont.)

Transverse energy flow in photon-pomeron rest system

: r
8 5 B A<M <BGeV L o ZEUS 97 Prelim
| F g RG ARI
z F , -=-* RG MEPS
- 1 = god «-,””4 ........ RIDI
0.5 E Sy o
0 - e - T L : L — o |
-5 -4 - 3 4 s
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= 2
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=
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0 Fl N il "
s 4 s
n
g 3
ok
5
(S
1
0
5
n

Development of jet structure as M_ increases
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Summary

The increased amount of data and instrumental

. . . & .
improvements allow to increase the kingmatical
region accessible to measurements.

At the the low Q? region, the data now come very close -
photoproduction.

At the high Q? region, we become sensitive to weak
physics.

The increased amount of data enables the study of jets
in the final states in kinematical regions in which
experimental uncertainties become smaller and the
predictions of theoretical models are supposed to be
more reliable.

HERA switched to running with electrons since last year.
First comparisons between e*p and e-p cross sections

have been done. More can be expected at the end of this
running period .

Diffractive physics is still an interesting issue.
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