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We study lepton pair production with polarized electron—positron beams in the context of the
noncommutative Standard Model, an extension of the Standard Model based on noncommutative
geometry. By employing the Seiberg—Witten map, we compute the production cross section up to
the first order in the noncommutative parameter ©,,. In our analysis, we use the same value for
both space—space and space—time noncommutative parameters and focus on collision energies in
the range 300-1000 GeV, appropriate for the future ILC collider. Our main objective is to examine
the angular distribution do/d€2 and the total cross section, aiming to explore the effects of space—
time noncommutativity at an energy scale around A ~ TeV and the possibility of observing these
effects at the ILC. Our results indicate a significant deviation in the angular distribution due to
noncommutativity when A ~ 10® GeV. Moreover, the total cross section for lepton pair production
is more sensitive to space—time deformations in the polarized case compared to the unpolarized
one. Specifically, we find that at the center-of-mass energy /s = 1000 GeV, the deviation in
the polarized case is approximately eight times larger than that in the unpolarized case. We also
estimate a bound on the scale of the noncommutative parameter A.

HMayueHo 06pasoBaHye JIENTOHHBIX Nap MOJSPU30BAHHBIMU 3JIeKTPOHHO-IIO3UTPOHHBIMHU TTyUKaMH
B KOHTeKCcTe HeKOMMyTaTHBHOH CraHmapTHOH Monesu, paciinmpeHdsi CTaHZApTHOH MoJesH, OCHO-
BaHHOH Ha HEKOMMYTAaTHBHOH reomeTpuu. Mcmosesys kapty 3aiibepra-ButTeHa, Mbl BbIUHC/IIEM
ceyeHMe peaklMH B MEPBOM MOPsKe N0 HEKOMMYTAaTHBHOMY napameTpy ©,,. B Hauem aHanuse Mbl
HUCII0JIb3YeM OJIHO U TO e 3HaueHHe [/ POCTPAHCTBEHHO-IPOCTPAHCTBEHHOTO U NPOCTPAHCTBEHHO-
BPEMEHHOT0 HEKOMMYTaTHBHOTO MapaMeTpa ¥ (OKycHpyeMcsl Ha SHEpPrusix CTOJKHOBEHHH B AMamna-
3o"e 300-1000 I'sB, nogxonsimux nns Gynymero xosnainepa ILC. Hama ocHoBHast mesnbp — uccae-
L0BaThb yIJI0BOe pacnpeneseHue do/dS) U NOJHOE TONEPeyHOoe CeueHHe, CTPEMSICh H3YUHTh 3P(EKTH
HEKOMMYTAaTHBHOCTH NPOCTPAHCTBA-BPeMEeHH B dHepretudeckom Macmrabe okosno A ~ TsB u Bos-
MOXKHOCTb HabmoneHus: 3Tux apdexkroB Ha ILC. Hamu pesynbraThl yKas3biBalOT Ha 3HAUHUTEJbHOE
OTKJIOHEHHe YIJIOBOTO pacrpesesieHus U3-3a HEKOMMYTaTHBHOCTH, korma A ~ 10° I'sB. Bosee Toro,
TNI0JIHOE CeueHHe POXKJEHHS JIENTOHHBIX Nap 6oJiee UyBCTBUTEBHO K MPOCTPAHCTBEHHO-BPEMEHHBIM
ne(hopMaLUsM B MOJNSPH30BAHHOM CJIyuae MO CPAaBHEHHIO C HENOJPH30BaHHBIM. B wacTHOCTH, Haii-
L€HO, UTO MIPH SHEPrud B cHCTeMe LeHTpa Macc /s = 1000 I'sB oTkjoHeHue B M0J5pPHU30BAHHOM
cJlydae NPHMEPHO B BOCEMb pa3 OoJibllle, YeM B HEMOJSPH30BAHHOM, TaKxkKe HaHa OLEHKa IIKaJbl
HEKOMMYTaTHBHOTrO napamerpa A.
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