
Orsun o$uquaJrbHoro or[oueHTa

Ha nkrc cepr arlr4ro r{eqx :E.rra Anron a B alzvr o B r4r{ a

<PaspaSoffia MeroAoB a3Mepeuufi n o6pa6orKkr AaHHbrx B 3KcrrepHMeHTe rro

lpeql'I3I4OHHOMy OlpeneJIeHHIO BpeMeHH X{H3HU UefirpoHa c 6onHuofi
rpaBplTaqploHHofi roeyrurcofi AlrflynbrpaxonoAurrx nefiTpoHoB)), [peAcraBJreHHyro

. Ha coHcKaHuIe yueuofi crerleHl4 KaHAkrnaTa Szszr<o-MareMarkrrrecKurx HayK rro

cileqrlaJrbHocrH I.3.2 <<IIpu6ophl I4 MeroAbI oKcrrepnMeHTaJrbHofi $z:r4Krr)

ArcryaJrbHocrb reMbr \t ccJreAoBaHuq

AxryanbHocrb reMbl Auccep rarJa.a oqeBHAHa. Tar<, B Hacro,flrqee BpeMfl

Crau4aprHa-f, MoAenb $usuxra qacrnrl ) flBrrflercfl. ocHoBHbrM pa6ouuvr

I'IHcrpyMeHToM, roroprrfi saa6olee rorlHo oll{cbrBaer ua6nroAaeMbre flB1reH4fl.

O4Haxo B rlocneAHee BpeM.a raruKe aKTr{BHo ra4er [or4cK T.H. uosofi QnsHrH,
rlocKonbKy c floBhrrrreHpleM SKcrrepr,rMeHTaJrnnofi TOrrHocrH H3Mepe suit Kpyf
xeleHafi, He BrrHcbIBarolUHXcr B CraH4aprHyro MoAenb, trpoAoJrx{aeT pacr1r. K
TaKHM HMeroIII]]lIMIQfl. anonrannflM MO)KHO OTHeCTI{ reuuyro SHepfI4IO, reuHyro
MarepHlo, HecoBrratreHHe guaqeHufi rrocro,flHuofi Xa66la*, rroryr{eHHbrx npr4

rIoMoIrII4 p€BnI4qHhrx MeroAHK, Lr ApyrkIe. K oroMy )Ke crr1acKy Mox{Ho TaKxre

Ao6asurr H vMelorueec-f, pacxo)K,qeHae B pe3ynbrarax rro H3MepeHHro BpeMeHr'

)KI43HI4 uefirpoHa. CraH4aprnafl. MoAenb I4c[onb3yer HecKoJrbKo cno6o^Hbrx
rlapaMerpoB [nfl orlllcaHux $wzkIqecKl{x npoqeccoB. OAHravr r43 TaKr,rx napaMerpoB

'f,BJl'flercff yfon cMetnzBanvrfl. BepxHero kr HHXHei-o r<napKoB (vuil. 3nau eilHfl.3Tr4x

rlapaMerpoB -f,BJIflrOTCt sKCrIepHMeHTaJrbHo orrpeAelsenaofi BeJrr4rrkrHofi, [o3TOMy

3HaH?Ie BpeMeHI4 )KH3HLI uefirpo Ha rn c rrpelll43rEolrHofi Tor{Hocrbro Ba)KHo nnfl.

Susurcra sneMeHTapHbIX qacrurl. I4sl,repr4B B oKclepr4MeHTe BpeM.fl x{r43Hr{ Tn

uefirpoHa kr olregnHrlB ero c acl,IMMerpnefi 6era-pacnapa (1,), nroxHo ,,onyrr'Tb
IaHrepecyorqzfi sJreMeHT Vua B MarpI4IIe Ka66m6o-Ko6asruv-MacKaBbr,

orrHchlBaroqefr B3aI4Mo geftcrnwx Me)KAy KBapKaMV. 3sague TorrHoro 3Har{eHufl

BpeMeHu xtl{3Ha uefirpoHa TarcKe HMeer 6olruroe 3nar{eHr{e B rrocrpo e'r4v



KOCMOIO|I,IqeCKHX MOAeJIeH, T.K. OrrpeAeJr.fleT rrpoueccbr HyKneocr4HTe3a l

paHHHx granax SopnanpoBaHl4s Bceresuofi. OAuuvr H3 rrapaMerpoB, Ha Koropr

orrl4paerc,fl pacrrer KoHIIeHTpaUHI{ 4 He B paHHeft BcelenHofi ) flBrrflercf, cKopoc

6era-pac.r:apa Hefirpoua. PaSora r{e.rxlaHa A. B. rocBfluleHa ynyqueHuro Mero,

rIoI4cKa orrrI,IMaJIbHbIX [apaMerpoB pa6oru sKcneplrMeHTanrsofi ycraHoBKpr,

HelocpeAcrBeHHo floJryrreHaro rrucJreHHofo 3HarreHnfl. BpeMeHI4 x{r,r3Hu nefirpon

B cBflsr4 c Syu4avreHTaJrbuofi 3Haqr{Mocrbro srofi BeJrr4rrnHbr Anfl Susur

3JIeMeIrTapHbIX r{aCTI4U kr KOCMOJTOTI4VT, MO)KHO CAenaTb 3aKrroqeHHe

nocrpe5oBaHHo erkr 14 aKryaJIbHocTH rrpoBelennofi anroponr pa6orbr.

Kparxas xapaKTepucrnrca pa6oru

fluccepralllloHnafl. pa6ota cocrouT r43 BBeAeHr4.fl, nflTr4 rJraB, 3aKJrloq enr4fl

crII4cKa nl4Teparypbl. O6uufi o6reu Ar{cceprar\r4vr cocraBJr.f,er 83 crpaHuul

BKJIroqafl 40 pI{cyHKoB, 5 ra6nuq kr crrrrcoK nkrreparypbr, coAepx{ auruit :

HCTOIIH ][{KA.

Bo BBeAeHIIH H3JIox{eHbI aKTy€ilbHocrb reMbl, uenn H 3ararlrlr, HayqHi

HOBr{3Ha kr [paKTurrecKafl 3Har{rlMocrb, c$opvrynr{poBaHbr IIOJIOXTEH14

rrpoAenaHHyBbIHocuMbIe Ha 3arrIHTy, u [pe4craBJreH irlrrrHbrfi nrla4 aBTopa B

paOory.

ffepnan rJraBa rocBflIrleHa HcropnrrecKoMy o6sopy, rAe rpr4BoA-flT(

pa3nl{rrHhle cnocodrr I{3Mepenkrfl. BpeMeHH )Kr43Hrr uefirpoua. levroncrpupyror(

TpI4 pa3nl4rrHblx noAXoAa K H3MepeHra.f,M: r43MepeHze aKTHBHocrr4 uefirpoHHol

nyrlKa 14 xpaHeHl4e B MareplaaJrbHbrx vrrrkr MarHHTHbrx cocyAax. CpanHeHr

rIHoHepcKI,IX pa6or c [ocneAHHMr4 Aocrr4xr enLrflMvr n srofi odlacu,r rroKa3brBaro

HacKoJrbKo Solrmofi uporpecc 6ul Aocrr,rrHyr e erofi o6lacru.

Bo nropofi rJraBe gaercx KparKoe orrracaHr,re cnoficrs ynbrpaxonoAHb

uefirpoHoB, orrp{caHne MexaHI43Ma [orepb ueftrpoHoB rrpn vrx coyAapeHu.flx (

cTeHKaMH Vt [OKa3bIBaerC.f,, rrro, 3Hafl rcoMeTpnqecKue [apaMeTpbl ycraHoBK

MolKHo yqecrb BJrH.flHI,Ie grI,IX rrorepb Ha xoneqnrrfi pe3ynbrar. ttts qer

rlpeAnaraerc.s [poBoAHTb H3Mepenvrfl, trnfr AByx pa3nr4r-rHbrx reoMerpkrir, ql



BIIOCJIeACTBI{H no3BoJr,f,er rlpoBoAlrrb SKcTpallon,suzrc KO BpeMeHH X(H3HH

cBoooAHoro HefiTpoHa' Koropblfi 6u He HcrrbrrbrBaJr Hkr oAHoro coyAap e'r4fl 3a

BpeM'[ xpaHeHrrfl. 3Aecr raKnte [peAcraBJreHo orrzcaHrae sKcrrepr4MeHTa6uofi

YCTAHOBKH I4 STAIIbI I43MEPI4TENbHO|O III4KNA.

B rperrefi HraBe Ar{ccep rarJkrzr uo4po6uo orlrcaHbr srarrbr uo46opa
napaMerpoB pa6orrt ycraHoBKH, Koropble 6u rro3BoJr krrrr4 M?rHr{Mq3apoBarb KaK

CTaTI'ICTHTIeCKI'Ie, TaK H CHCTOMaTI'IYOCKI4O nOlpetuHOCTH, KOTOpbIe MOpJII4 6U
[oBJrr4,flTb Ha nonyqaeMbre AaHHbre.

B uerndprofi rJIaBe rpeAcTaBJreHbr pe3ynbrarbr o6padorK1a

sKcnepplMeHTaJrbHhrx AaHHhrx, [onyqeHHbrx B xotre IIpoBel eH:afl sKoneprrMeHTa.

feuoncrpl4pyerc-f,, Bo-[epBbIX, Kar{ecrBo [oKpbrr'r, or Koroporo orpaxarorc-f,
HefirpoHbl, nyrenn ero HaHece Hkrfl. Ha kB HaqaJrbHo nornou1arcrr1yrc Tr4Ta'oByro

rloBepxHocrb' vI Bo-BTopbIXl rloKa3aHa cnoco6Hocrb noKpbrru,fl BbrAep)KHBarb

reperar reMreparyp ao 200 rpaAycoe 6eg rlorepl4 ero Karrecrea. fucrorpaMMbr

Infl rpeueH XpaHeHhrfl' B noBylrrKe, H3 KOTOpbrx BfrocneAerBr4H BbrrrHcJr.flerc-fl BpeMfl

XI'I3HI4 cno6o4Horo Hefirpona, TaruKe AeMoHcrpupyror BrroJrHe oxgAaeMoe B,

AaHHoM cnyqae, uopn'laJlbHoe paclpeAeneHl4e. 3Aecr )Ke 11pHMeH flerefl
rlpeAnoxeHurtfi aBTopoM MeroA rlocrpo eHkrfl BpeMeHHofi pa:neprKr,r trnfl
3KcrpalonflIlal4 BpeMeu xpan e]Flkrfl,, Koropblfi 4oxa:blBaer cr:a6utbHocrb rroKpbrrr,rfl

noByIIIKI4 vI BcTaBKH, kI [paBoMepHocTb ilonyqeHHoro pe3ynb TaTa nilfl BpeMeHr4

xr,r3Hr4 uefirpoHa.

frsraq rJraBa 
''ocB-fl''IeHa 

raKoMy Syn4anaeHT€rJrbHoMy Bonpocy, KaK BJrr,r,flH'e

BpeMeHI4 xrI3HrI Hefirpoua Ha xHMt4rIe crcufi cocraB B paHnefi BceleHnofi. B
qacTHoerkr floKa3blBaerc,fl, rrro pr3 acrposa3r4qecKr4x ua6nrcA enuit MO)KHO

lonyql4Tb orpaHkIrreHl'Ie Ha Bo3MoxHrrfi AI,Iala3oH BpeMeHr{ )Kr43H u ueiatpoHa, u
r{To, xor{ Ha cero.{H.firuHnfi uonaeHT Tor{Hocrb raKr4x ua6lroAeH7fi ueser HKa

6y4yIqevr 3TI4 H3Mepe .''rfl, Moryr rz6o [oATBepAHTb 3HarreH'e, Koropoe Mbr

lonyqaeM B 3eMHbIX taioparoprrtx, ttu6o rrer. 14 B oroM cnyqae oro 6yger
yKa3blBarb rul6o Ha orKJroHeHHfl or craHAaprsofi MoAenkr, ttu6o Ha HerronHory

HaruHX Mo,{eJIe it, onwcblBalo rtll4x o B o Jrrorlr{ro p alrH e fi B c el euuo fi .

aJ



ri

HayuHafl HoBH3Ha r{ flpaKTnrrecKafl 3HarruMocrb HccJreAoBaHI{fl

HayuHax HoBH3Ha vr IIeHHocrb [onyqeHHbrx r{e.rxzHrrM A.B. pe3ynbraroB

3aKnloqaerc,f, B ToM, rrro 6rtla pazpa6oraHa MeroII{Ka rror4cKa onraManbHbrx

rlapaMerpoB !.nfl H3Mepe[r4fl BpeMeHH X{r43HH HeftrpoHa, xpaHrrrlkrxcfl B

MarepI4aJIbHbIX noByruKax. llpuueu sTor pe3ynbrar Mo)Ker 6rnb raKnre [epeHeceH

14 Ha 6y4yrqze sKclepkIMeHTbI, HMerou1I,re o6qne ocHoBHbre rrpr{Hrlgrrbr.

flolyuesurrfi )Ke pe3ynbrar [nfl BpeMeukr )Kr43HH nefirpoHa rn:881.5 +
0'7 ,ro, * 0.6"r" c. sotudr B nocneAHroro peAaKrlr4ro crrr4cKa Me)KAyHapo4uofi

xolra6 oparJkrr Particle Data Group, rrro rroATBepxAaer rrpaKTr4r{ecKyro

3HaqkrMocrb rrpoBeAdunoro HccneA oBankrfl

o6ocnoBaHHocrb w AocroBepHocrb rroJryqeHHbrx pe3yJrbraroB
noArBep)KAaercfl KaK HayrrHblnru nydnl{Kallu.aMl4 B peqeH3zpyeMbrx krc;1aHvrxx (n

ToM rrl4cne MexAyHapoAHux), TaK v corllacueM Me)KAy pacr{erHbrMn H
3KcrIepI4MeHTaJIbHhrMI'I AaHHhIMia, npo4eMoHcrpapoBaHHbrM B AaHHofi pa6ore.

flolox e]Hkrfl-, BhrHocuMhre Ha 3aIrI vry, rroJrHocrbro orp66eHbr B rnaBax 2-5 .

3aueqaHrrn rro ArrcceprarluonHofi pabore

1' OrcyrcrByer crncoK crarefi aBropa B reKcre Aracae prawr4(n anropeSepare oH

rrpracyrcrnyer).

2' B pataene 3.1 Anfl rIoI4cKa o[rHMaJIbHoro BpeMeHHoro r4HTepB ura B Sopir,ryne
3 .8 Mox{Ho nonyqr,rrb perrreHr4e HcrroJrb3oBaB

x - W(z/er) + z.

Syuxqnro fana6epra:

3' He 4nx Bcex rpaSnr<oB BbIAep)KaHo o$opvrneHrre B eAr{HoM crr{re vqacrb H3

Hkrx oSopnaJreHa Ha aHrJrzficronn .fl3brKe.

4' llcnolr3oBaHkIe Anfl KparKo erar cJroB-)KaproHoB TaKr4x KaK (cJrr4B) (no
orHorrreHr4ro r uefi rp onana), (Mo HHTOpHp OB aHr4e > .

3atc"uroqeHlle

[ncceprarluoH Hafl.

o6pa6orKr4 AaHHhrx B

pa6ora r{e.rxuHa A. B. <Paspa6orra MeroAoB r43M epeuufr u
gKCrIepHMeHTe rIO TpeIIH3HOHHOMy OlpeAerreHr4ro BpeMeHr4



xrg3Hr4 HefiTpoHa c 6olrurofi rpaBprrarluouHofi noByllmofr 
^nfl 

ynbrpaxonoAHblx

nefi rp oHoB)> J{BJrqercfl 3 aBepurennbrM HayrrHbIM rn anr,rSLIKaIIuoHHbIM

HccneAoBaHr4eM. 3aMe.{aHvrfi, neperrl4cJleHHble BbIrIre, He cHnx{aror ee o6rqefi

rroJroxc4TeJlbHo fi orlenru.

Ilpe4craBneHHbre pe3ynbrarbr vr paspa6oraHHble MeroAbI rloJlHocrbro

coorBercrByror rpeSon a:ekrflM, rrpeAbflBJrfleMblM K KaHAI4AarcKI{M AHccepraUxflM, a

e€ aBrop, r{eqrlls Auron BaAuuoBr,Iq, 3acnyxcuBaer rIpHcy}K [eilkrfl, eMy yueHofi

crerreH?r KaHAr4,4ara Sraszr<o-MareMarurrecKl4x HayK rro cileurlaJlbHocrl4 l -3.2

<llpraSopbl I4 MeToAbI oKcnepuMeHTaJlrsofi Qusnxn>.
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