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Search for Leptoquarks

s-channel

SM background



Search for Leptoquarks
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Search for Leptoquarks
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->At high masses still window excluded uniquely by HERA




ZEUS inclusive high Q2 data from HERA II
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charged curreng
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To be published soon




Need for e+p NC data - xF; = valence quarks  zespre-si-00

xF3 ~ o(ep) - o(e*p) ~ 2u,+d,
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Electroweak Bosons at HERA
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Missing piece in
HERA EW program?




Elastic Z0 production
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Isolated photons+jets in DIS

QQ diagrams LL diagrams

(a) (b)

A No hadronisation corrections needed for photon = clean

test of pQCD (hard interaction)
A Also sensitive to proton PDF (u-type quarks radiate y four

times more than d)
 Requirement of extra jet in suppresses LL
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Isolated photons+jets in DIS

DESY-12-089

QQ diagrams

Photon Tagging:

» Use lateral width <éz>
of cluster

> Apply template fit to
determine signal and bgr.
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Isolated photons+jets in DIS
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Jet production at HERA

===l Different processes allow to
disentangle g(x) and o
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Inclusive jets in photoproduction: Q2~0 GeV?2  cesv-iz0s

rel. diff, to NLO

ZEUS

do/dE’; (pb/GeV)

.' AP Using Et_> 21 GeV data:
e ZEUS 300 pb T
10 2 —— NLO (ZEUS-S/GRV-HO)
_ +0.0023 +0.0042
as(Mz) = 0.1206Z5 003 (exp-) T o5 (Eh-)
Cf(L17'I L
10 - - e ZEUS 300 pb™
0.16 - :::,j,-f, | CorT. eXp.
N [Z//]] corr. exp.®th.
1 - ;
- 0.15 | |,
4: d<n®<25 i
10 - Q’<1GeV? 0.14 -
C 142<W,, <293 GeV
0 _2:_ k algorithm | 0.13 :
0.5 i{ e e e A O N :
0.25 - jet energy-scale uncertainty } ] 012 -
0 :Mf T T T
-0.25 . [///]] theoretical uncertainty . ] ]
05, -> Precise and consistent

20 30 40 50 60 70 80 90 .
B (Gev) with NLO pQCD

15




Inclusive jets in photoproduction  oesvs20s
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Inclusive jets in photoproduction  oesv-12.05
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Inclusive jets in photoproduction: jet algorithms oesv-12-0s

Anti-k; and SIScone: recent new jet algorithms

. produce more circular shaped jets than inclusive k-

. could be favourable to use them at LHC to calibrate jet energy & underlying event

= HERAjet measurements can prowde nice benchmark tests for these algorithms
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Charm and Beauty production at HERA

[ Sensitive to g(x)
4 Sensitive to m., m,



Subtle topic: heavy quark mass dependent terms in pQCD

massive c,b scheme c,b = massless seaquarks

== How t0 make properly the fransition from left fo right picture

is a longstanding problem for PDF fits 20



: . X —prel-11-
Charm in DIS: New D* results  zvspreriron
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-> Good description for all Q2 by massive NLO QCD (HVQDIS)
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Charm in DIS: New inclusive sec. vertex results

ZEUS-prel-12-002

Jet axas

Charm hadron
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-> Nice charm enhancement at
positive significances Lxy/c(Lxy)
(reflecting lifetime of D mesons)
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Charm in DIS: New inclusive sec. vertex results zussre-iz-00
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Charm contribution to DIS: F,cc




F.cc: new D* and incl. sec. vertex vs. HERA (prel.) results
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-> Consistent findings
-> New ZEUS results will
iImprove combination,
PDF and m_ fits
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Summary/outlook:

5 years -11 days after the end of HERA data taking —
still continuous flow of exciting new results from ZEUS
Searches: the book is closed from ZEUS, no
Leptoquarks or other exotica found

Inclusive ep scattering: - complete soon (e+p NC data
+ few more..) the exhaustive proton structure

exploration by ZEUS, combine with H1 and obtain best
HERAPDF ever (HERAPDF2.0)

Real Z0 production observed for first time at HERA ©

Jets, photons, charm etc: = new precision results still
coming in, add to the HERA legacy on proton structure
and unique QCD tests
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“Tour through perturbation series:

%o’  New physics: Leptoquarks

a?0’  Inclusive e+p neutral current

Oy 020t Z0 production

a’o’  Isolated photons

oo’ Inclusive jet photoproduction

oo’ [Charm production in DIS

a?0®  Inclusive diffraction

q

g
P

g9

}X Not covered today

p

+ Fragmentation studies with KOs/lambda and Charm mesons
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‘Menu: Walk through the elweak+QCD perturbation series

a’o® | New physics: Leptoquarks  DESY-12-077
a?a’ | e+p inclusive neutral current ZzEus-prel-11-003

2. 0 :
Oy O~ g Z0 production ZEUS-prel-12-001

a0y | Isolated photon + jets in DIS DESY-12-089

oo Inclusive jet photoproduction DESY-12-045
oo’ Charm production in DIS %EHSIHSIIEIS%
oo’ Inclusive diffraction ZEUS-prel-11-011, Hiprelim-11-111

DESY-11-205 ZEUS-prel-12-003
+ Fragmentation studies with KOs/lambda and charm hadrons



Charm and Beauty

sensitive to g(x)
sensitive to m_, m,
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HERA Inclusive Working Group
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