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Available Datasamples at HERA

HERA - the onlye-p Collider
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Morethan 100 pb-1 delivered per experiment
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eq - Scattering and Kinematics

Low energylimit

DIS “New Physics”
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High Q% Event Distributions for® at 318 GeV
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NC cross section fore / e€p at 318 GeV
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 data are well described by SM over more thariders of magnitude

* possible deviations from SM would show upagige Q2
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Contact Interaction Phenomenology

Possible sources:

e Compositeness

» limits on scale parametek*/-

* new heavy particles like L eptoquarks

» limits on ratio

* low scale Quantum Gravity

» limits on scale
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Analysis methods:

Obtain sensitivity to new physics via observation of
distortionof cross section especiallylagh &

« ZEUS: shape analysis using 2 dim| dN 1
unbinned log likelihood ;: |dxdy N

do
dQ?

e H1 1 dimensionak? method:

Formalism:

Effective Lagrange Density (vector terms only) nfiedi
scattering amplitude

Lo = ) Na (€av*e.) (AuY,ds)

g=u,d a,b=L,R
Na = i(g//\qab)2

g° = 41 ; N = effective massscale
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CIl Limits on Compositeness Models
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Combination of all H1 data sets100 pb*
e'p and g often complementary in sensitivity
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depending on the chiral structure of the model

Comparable limits are obtained at LEP and at the TeVatron

No evidence for Cl signal => resulting limits @gnare in the range.6 - 9.2 TeV
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Limits on Low Scale Gravitational Effects

« string theory implies existence eftra spatial
dimensions, which must b&ompactified.
conventionally:

My ~10'° GeV implies R<1/M,~103? cm

=> unobservable

« following an idea ofArkani-Hamed, Dimopoulos,
Dvali one can circumvent the hierarchy problem:
fundamental Planck scale, where gravity becomes
comparable in strength to other interactionsken
to be near theveak scale

=> n Large Extra Dimensions get compactified t
sizeR ~ 1/ My with M= O (1 TeV)

» huge 1/M suppression of the graviton coupling
to SM particles gets compensated by summation
overlarge multiplicity of Kaluza-Klein modes

=>effective contact interaction coupling
A

OG_M—g

* resulting lower limits from combination of all @a

See also mini review by G.Landsberg !

sets (H1: 97 pb):

M >0.63TeV for A =+1
M¢>0.93TeV for A =-1
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Search for Leptoquarks in Contact Interactiavs,,> \Js

Leptoquarks are scalar or vector bosons which eoupl Combination of all H1 data sets100 pb!
to quarks & leptons.

Buchmueller- Rueckl-Wyler Model: 14 types of LQs H1 preliminary
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LQ Search : Resonance Decayse+ jet+ X

94-97 ¢ data37 pb! 99-00 ¢ data48 pbt

H1: Eur.Phys.J.C11:447-471,1999 » new datavith same analysis cuts

» mass effect suggested from 94-97 data is

« optimised angular (y) cut for improved signal/bkg ot confirmed

* slight excess around 200 GeV at high'y H1 limi
preliminary
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LQ Search in Resonance Decays+ jet+X & V+jet+X
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LQ Limits for Resonance Decays- e+ jet+X & V+jet+X
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Summary of present LQ Limits

Mass dependent limits BR(LQ—>eq) in a
“generic” model (non BRW)
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Significant improvements, especially for smiaR !
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Search for Lepton-Flavour violating LQ8 « T

LFV can be mediated by LQs which couple to
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Summary and Conclusions

* no evidence for Contact Interactions@(50-100 pb) ep data
=> strong limits fromHERA for

®* compositenesscalesupto A >16-9TeV
* leptoquarkdmasses M /A >03-1.7TeV

* low scalegravitational effectisM ¢ =0.6 - 0.9 TeV

* direct searches foesonancem e+jet and v+jet yield lower mass limits

which are typically in the range: M > 150 - 290 GeV for A=0.3
* |imits are set onFV LOs: M > ~280 GeV

* significant enhancements of sensitivity can becetga after year 2001.:

* HERA luminosity upgrade =2%fb -t until 2006

* lepton polarisation for H1 & ZEUS
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