Nuctutyt saepusix ucciaenoBanuii PAH
Mocksa, 7 aBrycra 2016 r.
ITPECC-PEJIN3

IkcnepuMenT T2K nmpeacraBui nepBbli pe3yJbTar M0 MOUCKY
HapyumieHusi CP cuMMeTpHUH B HEUTPUHHBIX OCHMJLISLUSX

Y4acTHUKH MeXAyHapoaHoro skcrepuMeHTa T2K, B 4YMCIIO KOTOpPBIX BXOAAT (UMK U3
HNucturyra siiepHbix ucciaenoBanmii Poccumiickoil akagemMuum Hayk, OOBSBHIM O HOBOM
pe3yapTaTe MO TIOMCKY HApYIICHUS CHMMETPUH MEXIYy OCHWUISIHUSAMUA HEUTPUHO U
aHTUHEUTpUHO. [loydeHHble pe3yabTaThl OCHOBBIBAIOTCS HA OJJTHOBPEMEHHOM aHaJIM3€ JaHHBIX
M0 OCHWJUISIIIUSM MIOOHHBIX HEUTPUHO U aHTUHEUTPUHO, HaKorIeHHbIX B 2015 u 2016 romax.

Pesynbratel pabor  ObumM mpezcTaBieHbl 6 aBrycta B Umkaro Ha 38-if MexayHapoaHOM
KoH(pepeHimu 10 pusnke Beicokux suepruii (ICHEP 2016):

(http://indico.cern.ch/event/432527/contributions/2143636)

HoBrie JaHHBIC IMOATBCPKAAOT MAKCUMAJIbHOC «MCUYC3HOBCHHEC» MIOOHHBIX HeﬁTpHHO, a TaKxKe
YKa3bIBalOT Ha Ppas3Indue MCEKAY BCPOATHOCTAMH MNPCBpaAlICHUA MIOOHHBIX HefITpHHO B
SJICKTPOHHBIC HeI>'ITpI/IHO N MIOOHHBIX aHTHHeﬁTpHHO B DJICKTPOHHBIC aHTHHCﬁTpHHO.

Kak wusBecTHO, BceeneHHass cOCTOMT W3 MaTepuu NpPH MPAKTHYECKH IIOJIHOM OTCYTCTBHUHU
aHTUMAaTepuu. JTO ABIIAETCS OAHON U3 HauboJee MHTPUTYIONIUX 3araJJok COBPEMEHHON HAYKH.
OpHUM U3 yCIIOBUIl peanu3anuu B coBpeMeHHOH BceneHHoll mnpeobnanaHus BeliecTBa Haj
AQHTHUBEIIECTBOM  SIBJISIETCS HapylleHue 3apsiioBo-nipoctpaHcTBeHHOM  (CP) cummerpun,
KOTOpasl MOCTYJIUPYET, YTO 3aKOHBI (PU3UKU JIOJDKHBI OBITH OJIMHAKOBHI KaK B PEaJbHOM MHUPE,
COCTOSAIIEM U3 BEIIECTBA, TAK U B 36pKAJIbHOM MHPE, COCTOSIIEM U3 aHTHUBELECTBA.

B okcnepumente T2K  (Tokai-to-Kamioka) ~ MiooHHbIE HEHTpHHO  pOXKIAOTCS Ha
CHJIBHOTOYHOM ITpoToHHOM yckopurene J-PARC c¢ sueprueii 30 I'3B, KoTopbIii pacroynioxkeH Ha
BOCTOYHOM mnobepexne SAnonun B ropone Tokail. PoxaeHHble B pe3ynbTare NMPOTOH-SIEPHBIX
COyJIapeHU BTOPUYHBIE YACTHUIBI (OKYCHPYIOTCS M (UIBTPYIOTCS CHUCTEMOM HMIYJIbCHBIX
MarHuTOB, KOTOpBIE ITO3BOJISIOT CO3/IaBaTh WHTCHCHUBHBIC IyYKH MIOOHHBIX HEUTPHHO U
aHTUHEUTpUHO. [IydoKk HEHTPUHO/aHTUHEUTPUHO, H3MEPSIETCS U KOHTPOJIUPYETCS KOMILIEKCOM
HEUTPUHHBIX JETEKTOPOB, PACIOJIOKEHHBIX Ha paccTodHuu 280 METpPOB OT MUIIECHH, U
HampaBisgeTcss B TUraHTCKUi mnoj3eMHbl nerektop CymnepKammokanae BOJIM3M 3amaJHOTrO
noGepexbst SAmonnn B 295 kunometpax ot yckopurens J-PARC.

T2K oOHapyX W1, 4TO BEpOSTHOCTh MOSBICHUSI 3JIEKTPOHHBIX AHTUHEHTPUHO B ITy4YKEe MIOOHHBIX
QHTUHEUTPUHO MEHBIIIE, YEM OKUJAJI0Ch, OCHOBBIBASICh HA PE3YJIBTATAX OCLMIIIALIUNA MIOOHHBIX
HEUTPUHO B DJIJIEKTPOHHBIE HEUTPUHO M mpeanoisaras coxpaHeHne CP cummerpun. T2K
OoOHapyXuil 32 5JIeKTPOHHBIX HEUTPUHO M 4 3JEKTPOHHBIX AHTUHEUTPUHO, B TO BpeMs, Kak
0KUJAN0Ch 27 HEUTPUHO W 7 aHTUHEUTPUHO B ciiydae coxpaHeHuss CP cummerpuun. AHanu3
nanHHbelx T2K B pamkax cxembl 3-X aKTHBHBIX HEHUTPHHO BMECTE C JAHHBIMU PEAKTOPHBIX
JKCIIEPUMEHTOB YKa3blBa€T HAa MaKCHMalpHOe HapymeHue CP cummeTpun B HEHTPHHHBIX
OCLMJUISLIMSX.


http://indico.cern.ch/event/432527/contributions/2143636

bbeuto momydeHno, 4To MHTEpPBaJl BO3MOXKHBIX 3HAYCHHI CP mnewernoir das3bl  Ocp
(noBeputenbHblii uHTEpBan 90%) cocraBuser [-0.997 ; —0.127] mis HOpMaNbHOW HepapXuu
macc HewtpuHo u [-0.67n ; —0.247n] nns uHBEpCHO# mMepapxuu Macc. Hamboiee BepOSTHBIM

ABIIIETCS 3HAUCHUE Ocp = -m/2, cooTBeTcTByMOIIee MakcumainpHoMy CP HapymieHwuro.
3rauenust ¢pazel Ocp = 0 U Scp = T, COOTBETCTBYIOMIME ciiydaro coxpaneHuss CP cummerpun,
UCKJIIOYEHBl C JIOBEPUTEIbHOM BeposTHOCThIO Oomee 90%. BepositHoCT TOrO, 4TO

CTaTUCTHUECKas (IIYKTyallsi MOKET UMHUTHPOBaTh oOHapyxkeHHbIH 3]dexr CP napymenus,
cocraBisieT 5%. IlomydyeHHbI pe3ynabTar 0a3upyeTcs Ha CTaTUCTUKE HEHUTPHUHHBIX COOBITHIA,
HaOpaHHBIX JUISI ~ MHTETPAJIbHOTO ITOTOKA 1.51x10% nporoHoB Ha wMumenu (POT), uyto
cocraBisieT okoso 19% ot nmonnoro notoka 7.8x1021 (POT), koTopsli, Kak oOKumaercs, Oyaer
Habpan k 2021 roxy, 6maromapst moaepuusanuu yckoputens J-PARC u HelTpuHHOrO KaHaa.
Kpome Toro, T2K B Hacrosiinee Bpemsi TOTOBUT MOJECPHU3ALUIO HEUTPUHHBIX JCTEKTOPOB M
00CyX/aeTcsi POJIOJHKCHNE AKCIEPUMEHTa C IeNbl0  Habopa CTATUCTHKH C MHTErPAIbHBIM
MMOTOKOM  TPOTOHOB 20x10% POT, uro nmo3Bosut poctuub uyBcTBUTENBbHOCTH 3G Kk CP
HApYIICHUIO B HEUTPUHHBIX OCHWUIAIUAX JUJIS ONPEACICHHBIX 3HAYCHUU OCIHJUISIIIHOHHBIX
apaMeTpoB.

[Touck CP napymieHus ctain BO3MOXeH Onarojaps oTkpeiTuio B skcriepumente T2K B 2013rony
OCHWUTSIIIAA MIOOHHBIX HEUTPUHO B DJIGKTPOHHBIC HEHUTPUHO. DTOT pe3ysibTaT ObLT OTMEYCH
MexnynaponHoit mnpemueii «I[IpopeiB B Hayke» B 2016 romy (Breakthrough Prize for
Fundamental Physics 2016).

OkcniepuMeHTanbHass ycranoBka T2K Obuta paspaboTana, co3lmaHa W OKCILTyaTHPYETCS
MEXyHApOAHOM Kosmabopaluel, B KOTOpyto BXoJiaT 6osee 450 ydeHbIX, npencTtabistonmx 61
HayuyHyto opranuzanuio u3 11 crpan (Kanaga, ®panuus, ['epmanus, Utanus, SAnonus, [lonsia,
Poccus, IllBeiinapus, Mcnanus, BemukxoOpuranus, CIHA). DxcrnepumeHT ¢GUHaAHCUpYyeTCs
MunuctepctBoM o6paszoBanusi, KyiabTypsl U cnopta Snonun, NSERC, NRC u CFI, Kanana;
CEA u CNRS/IN2P3, ®pannus; DFG, I'epmanus; INFN, Urtanus; MuHucTepcTBOM HaykK U
BbIciiero oopaszosanus, Ilonsma; PAH, PO®U, PH® u MunucrepcrBoM o0pa3oBaHusi u
Hayku, Poccusi; MICINN u CPAN, MHUcnanusa; SNSF u SER, Ilseitmapusi; STFC,
Bemukoopuranus; DOE, CIIIA.

PoccniickuM  y4aCTHHKOM J3KCIIepUMEHTA siBJsieTcsi MHCTUTYT siiepHBIX HcCJIe10BaHM
PAH.

Crnenyer 0co00 MOTYEPKHYTh, YTO MOJIYYEHUE ITOrO pe3ynbraTa ObLIO Obl HEBO3MOXHO 0e3
CaMOOTBEP)KEHHOTO TPy/Ja BCEX COTPYAHHKOB ycKopuTelbHOro kKomruiekca J-PARC, xoTopsie
CMOIJIM 00eCHeyuTh CTa0MJIbHYIO pabOTy YCKOPHUTENIS U BBICOKOE KaueCTBO HEUTPUHHOIO
My4yKa, HECMOTpPSI HA MHOTHE TPYAHOCTH, BKJIIOYas pa3pyluTerabHoe 3emieTpsacenue 11 mapra
2011 r. B BOCTOUHOH SMOHMHU, KOTOPOE CEPhE3HO MOBPENMIIO YCKOPUTEIbHBI KOMIUIEKC M
IpepBajo Ha AJTUTENbHBIN CPOK HAOOp CTATUCTUKH B SKCIIEPUMEHTE.
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Puc.1. Cxema sxcnepumenta T2K
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Puc.2. Heiitpunnsiii komiuieke B J-PARC. TIpoTOHHBIN My4oK, BBIBEICHHBIM M3 OCHOBHOTO
konbiia J-PARC, B3aumonelictByer ¢ rpadutoBoii mMumieHbio (1). PokieHHbIE B MUIIICHU
NUOHBI (POKYCHPYIOTCSI CUCTEMOM MMIYJIbCHBIX MarHUTOB U 3aT€M pPaclaJaloTCs Ha MIOOHBI U
MIOOHHBIE HEHTPHHO (QHTHMHEHTPUHO) B pacmagHoM oO0beMbl muuHOW 100 merpoB (2).
[TapameTpbl HEHTPUHHOTO MyYKa 10 OCHMJUIALUN M3MEPSIOTCS U KOHTPOJIUPYIOTCS OIMKHUM
HEUTPUHHBIM JIETEKTOPOM, PACIIOIOKEHHBIM Ha paccTossHun 280 M oT mutienu (3).
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Puc.3. DnexTpoHHOE aHTUHEUTPUHO, 3aperucTpupoBanHoe B nerekrope CynepKamuokanse.



