AHHOTaUuA

[Mpouecchbl ¢ HapylweHMeM NEenTOHHOro Yucria B CEeKTope 3apsXKeHHbIX NenTOHOB
(CLFV) obecneunBaloT BeCOMbIN BKag B MOUCK HOBOW (PU3MKN C YYBCTBUTENBHOCTBIO K
napameTpam LUMPOKOro CnekTpa HOBbIX hmamyecknx mogenen - SUSY, aybneTtos Xurrca,
AONONHUTENBHBIX Pa3MEPHOCTEN U, B YaCTHOCTU, Moaenemn, OO bACHAOLWMX nepapxuio
MacC HENTPUHO U aCUMMETPUI0 MaTepun - aHTumaTepum BeceneHHon Yepes nenTtoreHes.

Haunbonee 4yysctBUTENBHOE NcCcnepoBaHme CLFV obecneunBaeTcs akcnepMMmeHTamu,
KOTOpble MCMOJSIb3YIT BbICOKOMHTEHCUBHbIE MIOOHHbLIE MyYKU ANA MOucKa nepexonos
CLFV wmioHa B anektpoH y — e, KOMET B J-PARC saBnsetcs OOHMM U3 TaKuX
9KCNEPUMEHTOB, €ro LiefNlb — 3TO NOUCK KOrepeHTHOW 6e3HENTPMHHON KOHBEPCUN MIOOHA
B 9NIEKTPOH B none anomuHmeBoro sapa h—N — e—N.

KOMET akcnepumeHT OygeT peanu3oBaH B AByX dasax, Pasa-l [1] n daza-ll [2].
OKcnepuMeHTanbHast Uenb YyBCTBUTENbHOCTM Ana 3Toro npouecca B dase-|
akcrnepumenTa octasnseT 3.1 x 107'°, unu ¢ 90%-oi BEPOATHOCTLIO BEpXHUIA npeaen 7
x 10", yto B 100 pa3 npeBbllaeT cyliecTByoWwMi npeden. Oxugaemoe 4YMCno
doHoBbIX cObbITMA paBHO 0,032. [na OOCTWXEHUS UeneBOoW YyBCTBUTENbHOCTU U
OHOBOro ypoBHs ByaeT MCnonb30BaTbCs MPOTOHHbIN My4OK MOLLHOCTLIO 3,2 KBT 8 3B
ot J-PARC. [Ba Ttuna pgetektopos, CyDet n StrECAL, 6yayT mcnonb3oBaTbCa ANS
oBGHapyxeHust cobbiTun npeobpasoBaHus P-€ U NS U3MepeHNs (POHOBBLIX COBLITURA,
CBSI3aHHbIX C Ny4YKOM, C y4eToMm Pa3sbl-Il akcnepnmMeHTa COOTBETCTBEHHO.

YyeHble OUNAWM ycnewHo yyacTBylOT B MNOArOTOBUTENBHOM 3Tarne 3SKCnepumMeHTa
KOMET. Ons skcnepumeHta KOMET cotpygHukun ONAWM nsrotoBunu n npotectmposanm
B COOTBETCTBUM TpeboBaHMSIM BECb KOMMNEKT 9.8-MUNNMMETPOBLIX CTPOY-TPYOOK, OKONO
2700 wT., Takke NPMHUMAKOT aKTUBHOE y4acTue B CO3[aHuMM U ONepupoBaHUM CTPOY-
Tpekepa yCTaHOBKM, 35IEKTPOMArHUTHOro KanopumeTpa u seto-cuctembl (CRV), a Takke
B MOAENUPOBaHUMU C JanbHENLLMM BKNALOM B aHanM3 AaHHbIX.

KoHkypeHTOM okcnepumeHta KOMET 4aBngetca okcnepumeHT Mu2e [3] B
HauunonanbHon Jlabopatopun depmu (FNAL), ¢ Tom xe uenbio noucka U — €
KOHBepcuu. JIMHUS MIOOHHOTO My4Ka u geTekTop Ans akcnepumeHtTa Mu2e aHanornyHbl
KOMET. Wx nnaHupyemass 4yBCTBUTENBHOCTb K OOWMHOYHbIM cobbiTaM (SES)
coctasnseT 3x107"7 (4to akBuBaneHTHo uenn KOMET) ¢ 3 romamu pa6othbl, no 2x107
cekyHg B rog, xota ana KOMET Ttpebyetcsa Bcero meHee 1 roga. XoTs OCHOBHas
CTPYKTYpa SKCNepuMeHTanbHoM YycTtaHoBkM aHanormyHa KOMET, cywectByioT
HeKoTopble pasnuuusa B hopme nuHum ny4ka (S-obpasHaa B Mu2e npotus C-obpasHon
B KOMET), cTpykType kanopumeTpa u T.O. OkcnepumeHT Mu2e OGygeTr cepbesHo
KOHKypupoBaTb ¢ akcrnepumeHTom KOMET.

3a nepuopg 2015 - 2021 npoekta KOMET B OUNAWN, 6bino onybnukosaHo 23 paboThl, €
pewawwmm yyqactmem yydyeHbix OUAN, Gonee 22 pgoknagoB Obiv npeactaBrieHbl Ha
MEXOYHAPOOHbIX KOH(EPEHUUAX M coBellaHnax. 3anpalimBaembin BrogkeT npoekTa
coctaBnsieT 690 k$ Ha 2022-2024 roabl.



Abstract

Charged-lepton flavour-violating (CLFV) processes offer deep probes for new physics
with discovery sensitivity to a broad array of new physics models, based on the naturally
motivated extensions of the Standard Model of the elementary particles, e.g., 2 HDM,
SUSY, Extra Dimensions, and, particularly, models explaining the neutrino mass
hierarchy and the matter- antimatter asymmetry in the Universe via leptogenesis.

The most sensitive exploration of CLFV is provided by experiments that utilize high
intensity muon beams to search for CLFV in y — e transitions. COMET (COherent Muon
to Electron Transition) experiment at J-PARC is one of such experiments, it's aim is to
search for the coherent neutrinoless conversion of a muon into an electron in the field of
an aluminum nucleus yN — e"N.

COMET experiment will be realized in two phases, Phase-l [1] and Phase-Il [2]. The
experimental sensitivity goal for this process in the Phase-| experiment is 3.1 x 1015, or
90% upper limit of branching ratio of 7 x 10-'5, which is a factor of 100 improvement over
the existing limit. The expected number of background events is 0.032. To achieve the
target sensitivity and background level, the 3.2kW 8 GeV proton beam from J-PARC will
be used. Two types of detectors, CyDet and StrECAL, will be used for detecting the y-e
conversion events, and for measuring the beam-related background events in view of the
Phase-Il experiment, respectively.

Scientists from JINR are participating successfully in the preparation stage of the

COMET experiment. For the COMET Phase-| experiment JINR scientists produced and
tested in accordance with the requirement all set of 9.8 mm straw tubes, about 2700 pcs,
also participate strongly in the creation and operation of straw-tracker, electromagnetic
calorimeter and CRV system. The contribution to simulations with further data analysis
are also in charge.

The concurrent to the COMET experiment is the Mu2e experiment [3] at the Fermi
National Accelerator Laboratory (FNAL, USA) has the same goal of search for y"— e~
conversion. The muon beam line and detector for the Mu2e experiment are similar to
COMET. Their planned single-event sensitivity (SES) is 3x10-17 (what is equivalent to the
goal of COMET) with 3 years of 2x107 second running per year, although COMET needs
only less than 1 year. While the main structure of the experimental setup is similar to
COMET, there are some differences in the beamline shape (S-shape in Mu2e vs C-shape
in COMET), calorimeter structure etc. The Mu2e experiment would strongly compete with
the COMET experiment.

During the 2015 — 2021 period of the project COMET at JINR, 23 papers with
significant participation of JINR scientists were published, more than 22 talks at
international conferences and meetings were presented. The requested project budget is
690 k$ for 2022-2024.



	Abstract

