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QCD analysis of the combined DIS data
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General contact interactions

Low-energy effects due to physics at much higher energy scales can be described with
the four-fermion contact interactions (CI). Vector contact interactions considered in
the analysis provide additional terms to the Standard Model Lagrangian:

Considered CI models:
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Reason for the simultaneous fit procedure

> BSM signal in the data could affect the PDF fit and result in biased PDFs.

> Use of the biased PDFs in the BSM analysis would result in overestimated
limits.

> This cannot be avoided for the analysis of HERA data by using another
available PDF set, since all high-precision PDF fits include the DIS data from

HERA (MMHT2014, NNPDF 3.0, etc.).

> The proper procedure for a BSM analysis of the HERA data - global QCD
analysis which includes a possible contribution from BSM processes.

...and HERA data allows such analysis to be performed.
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Limits setting with Monte Carlo replicas

Limits are derived in a classical (frequentist) approach using the technique of Monte

Carlo replicas:

First, Monte Carlo replicas of the cross-section measurements for some value of

nTrue were calculated as:

Cross-section prediction from
the ZRqPDF modified with nTrue l

:ui ~ [7711’6 ™ \/(Tsf?ysmt T 5i2,uncofr ' :u?(:) '

Relative statistical and uncorrelated
systematic uncertainties

Next each Monte Carlo replica is fitted for the
nFit parameter simultaneously with PDFs.

Lastly the fraction of nFit values less than nPata
obtained from the fit of data is evaluated and

used further as Prob(nfit < nbata),
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Limits setting with Monte Carlo replicas

ZEUS preliminary
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General contact interactions limits

. 95% C.L. limits (TEV) 7ZEUS Preliminary

.Measured . Expected | psu HERA e“p 1994-2007 95% C.L.
SN A S N A B0 T —
LL 189 45 59 63 70 " Eobserved -
RR 272 44 57 61 59 | [MExpected | B 0 .
I D T e e LR R ——

LR 50 71 57 63 34 - _
"""""""""""""""""""""""""" RL T —

RL 54 63 56 65 42 - .
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' \AY) N

W 147 97 112 114 25 = =
" ''''''''''''''''''''''''''''''''' AA I ——

AA. - 50-111 79 78 08 - -
e e et e St Ee T ——

VA 3./6 i36-102{ 42 i 4.2 gg x| I -
X1 - 35-68 54 55 04 X - _
________________________________________________________________________________________________________________ y

X2 101 69 78 83 23 - - .
................................................................................................................ v —

X3 244 63 | 83 87 7.3 - .
[ N X5 I—

X4 74 94 80 86 39 = -
""'""""i’ ---------------------- i-""-"“""“""“""“i ---------------- : ----------------- : --------------- X 6 | | | | | | m | | | | | |
X5 101 . 69 77 77 26 T o5

X6 34-60 - 53 55 03 n= = dn/A? (Tev?)

I.Pidhurskyi, M.Shchedrolosiev, O. Turkot, K. Wichmann, A.E. Zarnecki Search for contact interactions at HERA 7



Comparison to Data

Neutral Current: (¢ preliminary
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Heavy leptoquarks

In the limit of heavy leptoquarks (MLo > V's), the effect of s- and t-channel LQ exchange
is equivalent to a vector-type eeqq contact interaction with the coupling of:
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Heavy leptoquarks limits

95% C.L. limits
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Comparison to Data

Neutral Current:

ZEUS preliminary
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The x2 values obtained in the CI+PDF fits:

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

1D fits: deviation from SM

Model | nbata (TeV-2) | psm (%) X2

SM 0 50 1363.9
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Outlook

> Check the effects of possible fit parameters variations.

> Extend the study with the simultaneous fits of 2 / 4 / 8 contact-interaction

couplings.

SM PDFs fit y2 value: 1363.9
8 couplings + PDFs fit 2 value: 1325.0
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4 Cl parameters fit

SM PDFs fit x2 value: 1363.9
4 CI parameters + PDFs fit x2 value: 1335.5

Couplings Value (TeV-?) Unc.
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Summary
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Backup

ZEUS preliminary
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