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SME constraints

Some coefficients are strongly constrained Data Tables for Lorentz and CPT Violation,
V. A. Kostelecky, N. Russell, arXiv:0801.0287v16
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(Juark sector

Direct access to Lorentz properties of quarks challenging because of QCD

0 asymptotic freedom

@ large momentum transter ~ © perturbative QCD  ———————__§

o factorization

Example: deep inelastic scattering (DIS)
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Direct access to parton couplings
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Estimates

Sidereal signatures: six coefficient combinations induce oscillations

o~ ogyll + ¢, (x, 0%, Tg)]

Simulated constraints using H1 + ZEUS  H. Abramowicz et al.,
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ZEUS analysis

Put ideas to test with time-dependent analysis of (unpolarised) DIS data

Total # DIS events ~ 45 million
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f=u,d,s: 42 coefts. produce time-dependent oscillating signal
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Sun-centered frame

Lab-frame perspective

6:00 am 5:58 pm

Express laboratory coeffs. in terms of fixed SCF coeffs.

,u,yeO,l,ZB a.peT.XY,Z

lab N RE(DR (f)ngF o = oqg\(1 +AcSCF cos(wglg) + --*)



Observables

We considered luminosity-insensitive ratios

d Jd /’ Event timestamp
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Calculated r with several choices:
Nbins — 4,8,12,16,25,50,75,100
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Cross sections and systematics sensitive to x = performed search with x,, = 10~
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Conservative approach: exclude lower and upper values of LV coefficients that yield p < 0.05



Constraints
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Take-home messages

ZEUS analysis (quark sector) couplings

™ 5 years of DIS data binned, no evidence of significant sidereal effect
™ First constraints on several light-quark coetficients

Excellent future prospects

O ZEUS 117
O ATLAS: Run-II, spin-dependent constraints from Drell-Yan




