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Contact Interactions
Search for \new physics" has always been one of the most important subjects in �eld of
particle physics. But since it is still \new", it wasn't yet observed with direct searches, and
alternative approach should be considered. If masses of those new species are such that
MX �

p
s, their footprints can still be investigated as evidences of virtual exchange.

Four-fermion eeqq vector contact interactions provide a
convenient method for such search and can be
represented by additional terms in the Standard Model
Lagrangian:
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Contact Interactions

Structure of the e�ective couplings for general CI models. Structure of the e�ective couplings for LQ models.
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Limits extractions

I CI+PDFs �t: take into account possible absorbtion of CI by common PDFs
resulting in overestimated limits.
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Limits extractions

I Monte Carlo replicas: express data uncertainties.
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, �stat , �uncor relative correlated systematic,
statistical and uncorelated
systematic uncertainties
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Limits extraction

I Measured limits: 95% C.L. interval is set around the �
Data, obtained from the �t on data

) predictions on BSM physics.

I Expected limits: �Data is taken as zero (SM expectation)
) sensitivity of the data.
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Limits extraction

Replicas scan example:

Measured limits for X2 model.
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Simpli�ed �t

On avarage, single �t takes about 50 minuites of CPU
time. Even if we are able to run � 1000 simultanious
�ts, it would take about

50[min]�50000[�ts per limit]
1000[processes]

� 40

hours for one limit.

) 37 CI models � 4160 hours � 6 months of incessant
computations. In reality you can tenfold this time.

Solution:
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Simpli�ed �t

�2 after simpli�ed �t approach and after default �t.
Fitted cross sections at Q2 = 8000GeV ; xBj = 0:25
after simpli�ed and default �ts
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Results
Expected limits comparison

Current research.

Previous research.
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Results
Measured limits comparison

Current research.

Previous research.
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Results
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Results
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Measured and expected limits
for genereal contact
interactions.

I.Pidhurskyi, M.Shedrolosiev, O.Turkot, K.Wichmann, A.F.�Zarnecki Search for Contact Interactions



15/20

ZEUS preliminary

HERA e�p 1994-2007 data
MLQ=�LQ (TeV)

Model Coupling Structure 95% C.L. limit
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Limits on MLQ=�LQ relation for leptoquarks.
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Preliminary plots
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Preliminary plots
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Preliminary plots
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Preliminary plots
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Preliminary plots

Combined HERA e+p and e�p NC DIS data compared to the 95% C.L. exclusion limits. example!
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