MuHucTepcTBO 06pa3oBaHus U Hayku Poccutickoli ®epeparyu
OENEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXIEHNE BBICIIEI'O ITPOPECCUOHAJIBHOI'O OBPA3OBAHHMA
«HanproHaneHbIN UccneoBaTeNnbCKUM sifiepHblid yHUBepcuTeT « MUD»

Kadenpa Ne 40 «Pusrika 3/1eMeHTapHbIX YaCTHL»

Pecdepar Ha Temy «3epKa/IbHbIA MUP C UeTbIPbMS
MOKO/IeHUSIMH (pepMHOHOB»

Boimonmaunt:

Crygent: CriecuBbiii ML A.
I'pynima: M16-115

Mocksa 2016 1.



BBepneHue

ITo pabotsl JIu u fHra @e,qnonaranocr:, YTO UETHOCTH COXPaHsAeTCs
BO BCceX (PyH/laMeHTa/IbHbIX B3aUMO/IEMCTBUSIX 3/IeMeHTapHbIX YaCTHII.

B 1957 ropgy B ombiTe By@mo 9KCTIIepUMeHTaIbHO 00OHapyKeHO
HapyuieHve P-uétHoctu. CyllectBoBasa TUIOTe3a O COXPaHEHUU
koMbuHMpoBaHHOW (CP) u8THOCTHM, COIVIACHO KOTOPOM 3epKaabHoe
OTpakeHWe CUCTEMbI C OJJTHOBPEMEHHOW 3aMEeHOM YaCTHI] Ha aHTUYaCTULIbI
He W3MeHsIeT MoBeJjeHre CUCTeMbl. TO eCTh «3epKa/lbHOe Bell[eCTBO» eCThb
aHTUBeIIeCcTBO. B G0/bIIMHCTBe TIPOlleCCOB KOMOWHMPOBAHHAsT YETHOCTh
COXPaHSIeTCd, HO OTAENbHBbIX CJy4asiXx OHAa BCE >Ke He3HAYUTEbHO
HapyL1aeTcs.

Hapyiienre CP uéTHocTH 06110 0OHApPY>KeHO, KOTZia HaIll/IA pacriaf,

kYs2n

2

Tak kak CP-uéTHOCTH COXpaHseTCs HeB Cerjga, To 3TO O3HauyaeT, YTo
aHTUYaCTULIbI OOJIbllie He TIOAXOAST Ha POJ/ib 3ePKa/IbHBIX YaCTHL], TO3TOMY
WX PONb JIOJDKEH BBITIOJMHATHL HOBBIM Habop uyactwil. OTKphITHE
MPOMEXYTOUHBIX W™~ 1 Z°- 6030HOB B (/1aObIX B3aUMOJEMCTBUSIX U
M3MepeHrHe WX IIMPUHbI MCKIIOUUIO o00ilee crnaboe B3anMo/eiicTBHe
MEXTy OOBIUHBIMA U 3epKaJbHBIMU YacTHIlaMU. [103TOMYy He TOJBKO
dyHIamMeHTa/ibHbIe  YaCTUIIbI, HO W KaJuOpOBOuYHbIe  OO30HBI,
OCYILIeCTBJISIFOLIME UX B3aUMOJEeNCTBYE JO/KHBI UMeTb CBOMX 3epKabHbIX

I1apTHEPOB.

Mogeb.

B pamkax paccMarpyBaemMoM MoJenu MeXaHu3Mbl UHOISALIUM U
OapuocuHTe3a OTCYTCTBYIOT. [Ipe[rosiaraeTcsi, uto B 3epKajbHOM MMUpe
CyllecTByeT 4 TOKOJeHUs (PEPMUOHOB, a HaileM 3. JTO 3epKa/bHble
NMapTHEPLI ()epPMHOHOB, CYLIECTBYIOI[MX B HallleM MUpe, 3epKaJ/ibHble
(OTOHBI, a TaK e TspKéble h-menToHbl. Tak ke mosiaraeTcsi, UTO MaccChl
3epKa/IbHBIX TEePBbIX TPEX TOKOJEHWM paBHbl MaccaM [epBbIX TPEX
MOKOJIEeHWM (PePMMOHOB Halllero MWpa, a MacChl YacCTHL] YeTBEDPTOro
rokosienust ~10° pa3 OGosibllle MacC YacTHI[ TEPBOTO0  ITOKOJIEHMSL.
3epKa/ibHbIM U 0OBIUHBIN MUD pa3BUBAIOTCS Iapaslie/ibHO, TPaBUTAL[MOHHO
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BO3JIEUCTBYIOS ApPYT Ha Apyra. ®epMuUOHbI 4-T0O MOKOJIEHUS] aHAJIOTUYHBI
dbepMuoHaM 1-TO TIOKOJIEHUS, TOJbKO TsDKelee. U — COOTBETCTBYET
TsDKEbM U KBapk ¢ maccou ~ 3 T3B, d — kBapky D, e — Tspkénbivi E ¢
maccou ~ 500 IsB. Mexay kBapkamMu 4-r0 W 3-T0O TMOKOJI€HUU
OTCTYTCTBYeT caboe B3aWMOJEUCTBUe, a AJis TSDKENbIX ()ePMUOHOB eCTh
CBOU TIePeHOCUYMKU cylaboro B3aumojelicTBusi. Tak ke rosaraetcs, uyto D
— KBapK He ctabusieH u pacnaziaetcs Ao U KBapKa U ToJiaraeTcsi U30bITOK
aHTHUYaCTHUI] HaJl uyacTUllaMM. U KBapkKu o0pa3yroT afpoHbl UUU C
3apsoM -2. [laHHbIe YaCTHULbl UMEIOT pa3Mepbl HA MHOTO MeHbLWe, YeM
HYK/IOHbI OOBIUHBIX aTOMOB.

Ha ctaguy pa3BuTHs 3epKajibHOM BCEIEHHOM, KOT/ia eé TemMriepaTypa
cocrapnsier ~ 100 k3B, ©UUU u He o00pa3yioT aroMomnofo0HbIe
cocTossHUsT UUU He , KOTOpbIe BCAeACTBHE 00sibloi Macchl He mmeroT
MajeHbKUM OOpPOBCKMM paadyc, [Ja W BOOOIe B3aMMOAEMCTBUS C
OCTa/lbHbIMM YaCTUL[aMH, KpPOMe I'DaBUTALIMOHHOIO, Ho,z[aBJIeHb.Q aKHUM
00pa3oM [laHHbIe YaCTHULbl B3aUMOJENUCTBYIOT C UaCTULIAMU 3epKaTbHOrOo
MHpa U Hallero Mupa TOABKO I'PAaBUTALMOHHO, a 3HAUWUT C MOMOILLIBI0 HUX
MOYKHO TIOTIp060BaTh OMUCaTh CKPHLITYH0 Maccy BceneHHO.

CkpbiTas Macca BceneHHoOM mnpMMepHO B 5 pa3 IIpeBbINIaeT
BUJMMYIO. MOXHO OpeArosioKuTb, 4YTO BCS  CKpbITasg  Macca
coCpefioTOYeHa B 3€pKa/lbHOM MWpe B BHJle TaKUX 4acTul] UUUHe ,
KOTOPbIe MOXKHO Ha3BaTh Tepa-reIueM.

B 006bIYHOM MUpe CylllecTBOBaHHe Tepa-()epMHOHOB MajlOBEpPOSITHO,
notoMy uto Kpome HeutpanbHbix cucteM [(UUU)EE) Bo3MOXHO
CyIl[eCTBOBaHHE CHUCTeM, SB/SIONIMXCA KOMOWHAIUsAMU  (epMHUOHOB
nepBoro u yetBéproro rnokosenu, Hanpumep [(UUU)Ee], [(UUu)Ee], To
eCTh YTO-TO TMOX0XKee Ha BOJIOPO/l AHOMaJIbHO OO/BINON MacChl. - lieprueit
KOH(MallHMeHTa W MaccaMud (epMHUOHOB 1-TO TIOKOJIEHUSI MOXKHO
npeHeOpeub M CUMTaTb MacCy TaKWX CHUCTeM TOJIbLKO M3 MacC Tepa-
depmroHoB. Ho moka B mpupoje Takoro He Habsmtopanock. bosee
BEPOSITHO CYI[eCTBOBaHME aHTH-()epMHUOHOB UETBEPTOrO0 MOKOJEHUS, TaK
KaK He JO0/DKHbI 00pa30BBIBaTbCS aZIpOHBI M3 aHTU-YacTUl] 1-ro U 4-T0
MOKOJIEeHWM, TaKuWX, Kak UUu W|3-3a TOrO, 4TO Y HabroaeTcst
M30BITOK YacTul] 1-r0 TMOKOJIeHUs Ha[ aHTH-qaCTHuaMH@OFAa B HallleM
MHpEe MOJKeT CyLeCTBOBaTh Tepa-renmud UUUHe . Ho B maHHOM Mogenu
paccMaTpuBaeTCs  CylleCTBOBaHHWe  Tepa-()epMMOHOB  MMEHHO B
3epKaJIbHOM MUpe.

Ecim B 3epka/bHOM Mupe TIPEANOIOXKUTh s (PepMHUOHOB
YeTBEPTOTO TIOKOJIEHUST M30BITOK HaJ| aHTU-YacTUllaMU, TO Tam OyzeT
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The problem is that you have E with charge -1 in your model. Even if you generate excess of anti-U you simulataneously generate excess of tera-positrons, which mis-behave as nuclei of anomalous hydrogen


CYllleCTBOBaTh KpOMe Tepa-Te/iis aHOMaabHbI BO,Z[OPOL[.@ 5TO O3HayaerT,
4TO e/ ero 0b6pa3yeTcsi CJIUIIIKOM MHOTO, 10 CPaBHEHUIO C Tepa-TeJTHeM,
TO 3HAUMTE/IbHYI0 YaCTh CKPBITOM MacChl y)Ke He/lb3sl OyJeT CUuTaTh
HaeanbHbIM Ta30oM. To eCThb 3TM UYacTULbl OylyT B3aMMOEMCTBOBAaTh C
BeII[eCTBOM, 00pa3oBaHHBIM (epMuOHaMH 1-ro TIOKOleHHs W OymyT
HAKaIlJIMBaTbCSl B 3€pKa/bHBIX I/IaHEeTaX, 3€PKa/JbHBIX 3BE37aX U TaK
nanee. To ecthb TéMHas Marepusi OyneT HeOZHOPOAHOM Ha MaJleHbKHX
Maciradax.

TakuMm 00pa3oM 3epKalbHBIM MHUP C UETLIPbMSI TIOKOJIEHHUSIMU
(hepMHOHOB, C TIpeob/1agaHueM aHTU-(PepMUOHOB B UYETBEPTOM ITOKOJIEHUH
MOJKET MOKET ObITh HICTOUHMKOM CKPBITOM MacChl BO BceyleHHOM.

CIHCOK HCIIO/b30BaHHOM TUTEPaTyphL. ()
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JIu, AHr «Borpoc coxpaHeHUsi CHMMETPHUU B 3/1eKTpocIaboM B%HMO,L&I‘/’ICTBHH»@
XnomnoB M.FO. «OCHOBBI KOCMOMUKPO(U3UKK»

Xnoro, «Composite dark matter from 4th generation.»

bmmnnukoB C.U., XnonoB M.FO. «O BO3MOXHBIX MTPOSIB/IEHUSIX 3€PKa/IbHbIX YaCTUL»
Fargion and M.Yu. Khlopov TERA-LEPTONS SHADOWS OVER SINISTER
UNIVERSE D.
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