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Space Anisotropy wwe |1l

SM — isotropous and homogeneous space

Noncommutative versions of the standard model assumes
space anisotropy

SME by Alan Kostelezky Lorenz Violation

Search for Lorentz and CPT violation using sidereal time

dependence of neutrino flavor transitions over a short
baseline, T2K

Space Anisotropy Search at Colliders |. S. Karpikov,
D.A. Tlisov, D.V. Kirpichnikov
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Figure 2: Left panel: orientation of the beam direction for ALEPH and OPAL detectors. Right
panel: schematic illustration of the Sun-centered and Earth-based reference frames.

ALEPH | OPAL L3 DELPHI
Beam orientation (a) | 33.92° | 54.50° | 55.60° | 34.87°
Colatitude () 43.77° | 43.77° | 43.77° 43.77°
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ALEPH OPAL
Aoy /{04) | 0.78%, Tab. 4 of Ref. [16] | 1.21%, Tab. 5 of Ref. [18]
22| < 0.027 < 0.036
Table 2: Conservative bounds on LV coupling of all quarks assuming |c%,| = |¢%,
ezl = |czz| = |czz|.
ALEPH OPAL
Aoy /(04) | 0.78%, Tab. 4 of Ref. [16] | 2.2% , Tab. 2 of Ref.[19]
AR,/R, 9.2%, Sec. 7.1 of Ref. [16] | 13.5%, Sec. 2.2 of Ref. [19]
AR./R, 10.8% Sec. 7.2 of Ref. [16] -
ez 2! < 0.35 < 0.46
€22l <04 E

Table 3: Conservative bounds on LV coupling of ¢- and b-quarks.
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From Tevatron ttbar

D@, 5.3 fb™ ' D@, 5.3 b
tt / e-channel . tt / u-channel

0.25 0.5 0.75 1 ) . 0.5 0.75 1
Sidereal Phase / 2% Sidereal Phase / 2%
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#Z ((0<| o|<n/2)&( n<|o|<3n/2))HZ (( n/2<|6|>m)&(3n/2<| 6]<2m)) hXphiZRelative
Entries 75765

Mean 12
RMS 6.921

. Very Preliminary
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The LR Symmetry and Lorenz
invariance are very interesting to check
Space Anisotropy

Limited parameters from LEP Data

LHC can constrain parameters of SME
with LV on level ~10-°

Future Lepton Colliders look beyond SM



