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QCD fits to structure functions and jet data
ag and jets at ZEUS

Diffractive structure functions and final states
Final states: strange and pentaquark states
SUSY searches

Heavy Flavours

HERA II: first look at heavy flavour

HERA II: CC and NC polarized cross-sections

Results based on 130 pb~—1! of eTp at HERA |
and on 45 pb~! of eTp and 33 pb~! of e~ p at HERA II.
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ZEUS-JETS: NLO QCD DGLAP analysis on ZEUS
(HERA I) data alone

o low Q? NC — sea and gluon at low «
e high Q2 NC/CC — valence at high z

e Direct vp and DIS jets data from 96-97 in-
cluded in the fit in a rigourous way — con-
strain the gluon at mid-to-high—z.
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NLO QCD fits
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Improved gluon precision at middle-x
Energy scale uncertainty very small

- et e o i.e. Q2 =7 GeVZ2 = 0.06
'ror on tne |ets Cross-sections o e oraer
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as at ZEUS
ZEUS-JETS-ag fit:
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25 T T T T ‘ T T T T

£ L
N E L

>< L
< ol ZEUSfit ]
E e with jet data

S o without jet data

15]
| O] worldaverage
(Bethke 2004)

Il Il Il Il ‘ Il Il Il Il ‘ Il Il Il Il ‘ Il Il Il Il ‘ Il Il Il Il ‘ Il Il Il Il
0.1 0.105 0.11 0.115 0.12 0.125 0.13

ag(My;)

dijets and str. funct. data depend dif-
ferently on as and zg(x)

— as = 0.1183 £+ 0.0028(exp.)

+ 0.0008(model) £+ 0.005(scale)

First extraction of vg from HERA data
alone
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. BFKL-DGLAP in low-x forward jets
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Very high-x in NC
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Diffractive structure functions
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production?
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Diffractive structure functions

ZEUS

BEKW(mod): — Total ==+ (qq); “ (@a), - (q99)r
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o F(3) determined with the In M,
method, larger kinematic range, lower
Q2(> 2 GeV?2), higher My up to
35 GeV (extension in n due to the
FPC 5 < n < 4), high statistics
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e Positive scaling violations — con-
firm perturbative effects

o At fixed 8, z,,F4’(3) changes with
Q2 differently for different z ,, bins —
observation of breaking of Regge fac-
torization
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ZEUS
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J /W production at high ¢

ZEUS ZEUS

60 \‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\ \\\\\\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\

S r ] NA 5 T T
< L } .y > 10°- e ZEUS(prel.) 96-00
= i OEWAY ZEUS(pre.) 96-00 ] 8 E — BEKLLL (fixed ) E
% 50 - —— BFKLLL (fixeda) - 38 - — — BFKLLL+nonL (fixeda) |
S -~ —— BFKLLL +nonL (fixeday) £ e e BFKL LL +nonL (runningay) |

1 - —— DGLAPLL 1 = % % —— DGLAPLL
S40 - s ST W E
1Y% ¢ 3\~ ]
i e X2 | L) - A 1
30 -~ 12 é - 1 L N |
i : L ! i \% 1 = .‘\\..' —
- ] 5 g o, E
B b © B N a
20 - B - i
- 1 I e, |
i ] 10 -1 .

10 - e N E
i ] = 2\. ]
: ] - o 2 ]
0 j i L N \;\ - _
1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 17 10 -2 L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 \.ho:‘

20 40 60 80 100 120 140 160 180 200 0O 2 4 6 8 10 12 14 16 18 20
W (GeV) It (Gev?)

J/Winqpatl < |t| < 20 GeV?2

BFKL gives reasonable description
DGLAP does not describe rise with W
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Search for R,-violating SUSY-|

All topologies e-J, e-MJ, v-MJ
searched for

No evidence found, limit on stop

:<|—|
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10 B Excluded in part of SUSY parameters;

100 120 140 160 180 200 220 240 260 280 300
Mgop (GeV)
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Search for Rp-violating SUSY-II

Assume selectron-exchange

. . ,
dominant with A111

~0
e:l: Xl,?
€
d,u u, d

Discriminant method to distin-
guish from DIS background, re-
quiring at least 2 high- Er jets.

No evidence found — Limit on
gaugino production
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LEP2 excluded area from a scan in SUSY space
obtained requiring M (x*) > 103 GeV.
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Strange production: BE correlations in K=

BE effect: enhancement in the production of iden- | R o (1 + Aexp(—1r2Q3%,))
tical bosons with similar momenta

A measure of the coherence
R(p1-p2) = p(p1 - p2)/p(p1)p(p2) r radius of emitting source
p particle density distribution functions for identical
bosons, Q7, = —(p1 — p2)?

Double ratio: Ref sample=mixed sample with pairs
of kaons (no BEC)

Comparison to ete~ shows different A\ —
ZEUS mainly target region
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Strange production: Kgp(ﬁ) resonance
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Trying to understand production mechanism

Production rate is higher in the forward region
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Other pentaquark searches at ZEUS
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Charm fragmentation fractions

ZEUS (DIS) prel.. ZEUS (vp) prel. H1 (DIS) Combined

eTe™ data
flc— DF) | 0.194+0.0207397 | 0.249 £0.0147950 | 0.203 +£0.025 | 0.232 4 0.025
f(c— D% | 0.584+0.03977925 | 0.557 £0.019797% | 0.560 + 0.071 | 0.232 4 0.025
f(c— DF) [ 0.103+0.0137)5,> | 0.107 £0.0097; 55 | 0.151+0.019 | 0.101 £ 0.019
flc— AF) | 0.104+0.048755/5 | 0.076 £0.0207 057 0.076 + 0.007
f(c— D**) | 0.190 +£0.0147 555 | 0.223 £0.00975 555 | 0.263 +0.032 | 0.235 + 0.007

In agreement with universal
charm fragmentation fractions

ZEUS 3 f
% 600 T — 510000 - -
= o S Y ot N R il
[%2]
2 500 - 1 8 L i
£ i g 8000 |- ¢ .
£ o L ee® |
= L E .
S 400 |- 1 3 r J
o [ e ZEUS (prel.) 99-00
6000 | — Gauss™ + Backgr. ]
800 = ¢ ZEUS (prel.) 1998-2000 7
— Gauss™ + Gauss™ + EXP { 4000 - 1.5<Q%<1000 GeV?, 0.02<y<0.7 i
200 |- 130 <W <300 GeV, Q* <1 GeV? 5 r p.(D%)>3 GeV, |n(D*)<1.6
P(D;, D% > 3.8 GeV, [n(D:DY)|<1.6 N
D) eV .| N(D%) = 3530 + 360
100 L N(DH=1086+85 1 2000 - 7
L N(D*) = 229 + 62
ol vy 07””\”"\HH\HH\HH\HH\HH\HH
18 1.9 2 17 175 18 18 19 195 2 205 21

M(KKT) (GeV)

M(KTm) (GeV)

Elisabetta Gallo. INFN Firenze

ZEUS Results-17

Fﬁ-nu:.'.* ; T



Charm jets in vp
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Events

Beauty production in dimuon
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HERA II: D* production
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HERA Il: Charged Current
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In the Standard Model:
cF = (1+ P)ooc(P =0)
oo — 0for (P — —1)

absence of right-handed W's

P =+432% 14.1 pb—1
P=—-40% 16.4pb~ 1

Measurements in agreement
with ZEUS-S fit
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HERA Il : Neutral Current
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Consistent with polarization dependence in NC
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Many more results and details — see parallel sessions.
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More exciting results soon with e p data
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