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In this universe, the matter—-antimatter asymmetry is one of the major mysteries.
This baryonic asymmetry cannot be fully described within the current frame of
the Standard Model rather than we need to go beyond the Standard Model of
physics (BSM), but the main problem of BSM is that it is restricted by many
complicated boundaries. In search of BSM, we need to prove CPT violation in nature,
though CP violation has already been observed but this violation anticipated by the
Standard Model is very small to describe the magnitude of baryonic asymmetry
and search for T-violation is still ongoing. The Neutron Optics Parity and Time
Reversal Experiment (NOPTREX) is one such experiment that is working on the
larger search for proof of time reversal violation (TRV). This experiment specifically
seeks to investigate time-reversal violation in neutron interactions with heavy nuclei
under specific conditions of narrow neutron-nuclear resonances, particularly focusing
on orbital angular momentum L = 1. The investigation involves examining potential
phase shifts in the transmitted neutron wave function, specifically looking at a term
represented by S = o (ks X I), where o, denotes the neutron spin, k,, signifies
the neutron momentum, and I represents the nucleus spin. This paper delves into
the historical evolution of research on TRV, offering insights into the core concept
of time reversal symmetry and its significance in modern physics. This review work
will provide an overview of the NOPTREX experiment’s setup, findings, and its
exploration of TRV in neutral meson decays under conditions devoid of magnetic
fields, meticulously examining the outcomes and past, present and future of the
NOPTREX experiment.

AcumMmeTpusi Matepusi—aHTHMATEpHst BO BcesleHHON siB/isieTCst OAHOH M3 T/IAaBHBIX
3arafok. bapuoHHasi acMMMeTpusi He MOXeT OBbITb I[OJHOCTbIO ONHCaHa B paMKax
cyuectBytomeil CTaHIapTHOH MOJe/H, BMECTO 3TOrO HY>KHO BBIHTH 3a ee pamku. Ho
rJ1aBHas npobJseMa B TaKOM cJyyae 3aKJ/l04aeTcsi B TOM, YTO Ha COOTBETCTBYIOLLYIO
TEOPHUI0 MMeeTCsl MHOTO CJIOKHBIX OrpaHHueHMH. B mouckax HOBOH TeOpPHH HYXKHO
noKa3aTb cylecTBoBaHue Hapyienus CPT-cummerpuu B npupone. XoTsl HapylleHHe
CP yxe Habuaoa/10ch, HO 3TO HapylleHHe, oxkuaaemMoe B CTaHIapTHOH MOZEJH, CJMLI-
KOM MaJlo, YTOObl OMHCaTh BeJMUYMHY OGapHOHHOH acHMMeTpHH, W MOUCK HapylleHHs
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T-uHBapHAHTHOCTH BCe ellle NPOAOJKAeTCs. DKCMEPUMEHT MO HEeHTPOHHOH ONTHKe
u obpautenuio Bpemend (NOPTREX) siBnsieTcsi OMHUM M3 TaKHX KCIIEPUMEHTOB, B KO-
TOPOM MPOBOAUTCS GoJiee MaclITabHbIH TOMUCK 10Ka3aTeJqbCTBA HAapYLIEHUs CUMMETPHU
OTHOCHTEJIbHO O0palleHHsl BPeMeHH. DTOT IKCIEePUMEHT CIelHalbHO Hampas/eH Ha
ucce]oBaHHe HapylleHUs oOpallleHHs] BpeMeHH BO B3aUMOAEHCTBUSAX HEHTPOHOB C TH-
JKeJIBIMU SIIPaMH B ONpefle/IeHHbIX YCJIOBUAX Y3KHX HEHTPOHHO-SIEPHBIX PE30HAHCOB C
yIIOpOM Ha opOuTa/bHbIH yriaoBoid MomeHT L = 1. MccnenoBanue BKIO4YaeT U3yueHHe
MOTeHUHUANbHBIX (PAa30BBIX CIBUTOB B MepeJaHHOM BOJHOBOH (DYyHKUHH HEeHTpPOHa,
B YaCTHOCTH, paccMoTpeHue BesuunHbl S = oy (ky, X I), rne o, 0603HauaeT cruH
HefitpoHa, k, — wumnyibc He#itpoHa, a I — cnuH anpa. PaccmartpuBaercs ucto-
pUyeckast 3BOJIIOLHUS HCC/IE0BAaHUH HapylleHHs oOpallleHHs] BpeMeHH, 00CyXKIarTcs
OCHOBHBIE KOHLEMNIHWH CHMMEeTPHUH 00pallleHHs] BpeMeHH U ee 3HaueHHe B COBPeMEeHHOH
¢usuke. [IpencraBneH o63op ycraHoBku 3KcrnepuMeHTa NOPTREX wu pesysibraThl
UcCeJOBAaHUH HapylleHHs o0pallleHUs BPeMeHH B pacrajfax HeHTpasbHbIX Me30HOB
B yCJ/IOBUSIX ©€3 NPUCYTCTBUS MarHUTHBIX MOJEH; TIIATEeNbHO 0OCYXKIAKTCA HUTOTH,
npotioe, HacTosiee U Oynyiee axkcrnepumeHta NOPTREX.

PACS: 44.25.+1; 44.90.+c





