
oSraqzanbHoro

OT3bIB

orrrroHeHTa o Al{cceprarlzonnofi pa6ore fon.rapa
Marccu*ra O.neron[qa <<IrlsMepeHrre yrJla cMelukrBanvrfl,0r: Ia paculeilneHus.

Macc nefirpuno L#t, B sKcrIepI,IMeHre Daya Bayrr, npeAcraBnenHofi na

cor{cKaHne yuenofi creleHur Ka:n4tr4uta Snsurco -MareMarLIqecKLIX HayK no

cleqlraJrbHocrkT 01.04.16 Szrura aroMHoro s.APa u eJIeMeHrapHbIX

IIACTLIU.

[uc c epraq vro:nHafl, pa6 ora Io u ua pa rro cBf, IqeHa I{3MepeHI4ro rrap aMerp oB

HefirpzHHbrx ocqunnspir B peaKropHoM 3KcrlepuMeHre Daya Bay:

sitf 2en u a,rrf 32.

[uccepraryut cocToLIT u3 BBeAeHu.fl, 5-n rJIaB, 3aKJIIolIeHz.l vr 3-x

rrpr4Jro)KeHuit. O6reM Aucceprar\uv cocraBJlter 248 crpaHLIII, sKnroqas 102

prrcyHKa Lr 22 ra6lnqu. Cuucor rlllreparypbl coAepx{Llr 214

HauMeHoBarruit. Marepuanbr Anccepraqvwr ony6nuroBaHbl s 4-x crarrxx (n

qacrHocrlr, B PRL v PRD), v oAHa crarbfl. B c6opHHrce rpyAoB

MexAyHapoAnofi rconQepenqzu.

B nepnofi r.ttase AaH rroApo6srrfi o6eop JrLrreparypbl, KacaloulHficx rar
ocHoBHbrx upo6reu HefirpunHrrx ocqnllrqufi, TaK Lr uogpo6noro

orruca:rtvrfl cnoco6on AereKTLrpoBaHLTr gJIeKTpoHHbrx anrzHefrrpuno or

flAepHofo peaKTopa, c [epeqHeM rrepBbrx peaKTopHbIX sKclepkIMeHToB Iro

rr3MepeHrlro yrJla cMelu?IBauus. neirrplaHo 013 (CHOOZ u Palo Verde), n,

HaKoHerI, BKJIIoqa.s plcropurc orKpbITkI{ peaKTopHbIX nefirpzHo. Xors

peaKTopHble sKcrIepLIMeHTbI HeqyBcTBureJIbHbI rc Qa:e Hapy[IeHus, CP -

wnBapualnrHocrLT, B oroM o6sope rpu yrloMr4HaHw4 Sa":rr 6sp (crpannqa

16) cne4oBaJlo 6u orueTlaTb BaxHocTb rIoI4cKa rarcofi Qasu B ApyII4X

(y crcopurersuux) o Kc rI epllM eHT ax, ro c KonbKy LrHBapvralnr -f,pl cro r ( JpvrN s r
0.035.sin 6cp) als Marprrrlbr cMeruLrBaHr,r-f, floHrexopao-Marz-HararaBa-

Carara UpiurNs B JIerIroHHoM ceKrope (n Sopvryne (1.12)) laarpLr roptAKa

6omure, qeM B KBapKoBoM (Jcrv o 3'10-s). Hanraql4e HeHyneeofi CP Sasu
n HefirpunHofi Qnsuxe cyulecrBeHHo AJIx Syngarvrenralurofi upo6leuu

6apuorene3vrca [ocpeAcrBoM JlerlToreHe3vrca, KaK ogHo rI3 Tpex

o 6ssarerrHbrx y cno nufi. C axapoBa B o6rscHeH uu B apuonuofi Acuuuerpnz

BceneHnoft (EAB). B qacrHocrtl, oro BaxHo B paMKax CraH4aprHofi

MoAenu Sneuru qacrr,rq AJrr nerrro/6apHoreHe3vca B KocMoJIorLIqecKux

rr{rrepMarHurHbrx (ruuepsapx4onrrx) rloJrfi Ao oneKrpocra6oro Sasonoro

repexoAa (3OfD, KorAa $oprrazpyercs Ha6rIoAaeM€uI EAB (IlIanoruHLIKoB



vr Ap.), a caMru flrnepMafHlrTHbre rroJrr rBJI.f,K)Tcr LTcTorrHkTKaM?r rrepBLrrrHbrx

MarcnennoBcKrrx uorefi, reHepupyeMbrx nocJre 3@n.

flpu o6cyx{AeHr4v rpz6ruxele.uit rrJrocKrrx BoJrH rr BoJrHoBbrx rraKeroB B

reopulr uefirpnnubrx ocqlrJrn;;,luit (crpannqa 19 nepnofi maerr) cne4onano

6u ynouxHyrb rrLroHepcKve pa6orur Vomepa lpzrrayca c coaBropauz. 3ro
Hy)KHo 6rrro cAeJrarb Hapfl4y c rlkrrnpoBaHlreM crarbr.r 1441, rAe

cooTBeTcTByrcIIII4e CCbIJIKLT LTMeTOTC_S) VIITVI CCbIJIatCb Ha aH€UIrI3

AeKorepeHTHocrra BoJrHoBbrx rraKeroB B nefirpuHnrx ocrlr{nJr-flqurx rro

pa6ore l20ll B p€BAene 3.8 Aannoit puccepla\w.

,.{arree BO BTOpOrr UraBe CO?rCKaTeJrb AeTaJIbHO paCCMaTpLrBaeT KaK

p err4crpr{pyrorcr pe aKTopHbre aHTr{Hefi rpraH o B oKcnepnMeHre Daya B ay.

lnx auar'u3a 3KcrrepuMeHTuurbHblx AaHHrIX, nolyrreHHbD( nplr yqacrvu
aBropa Ar{cceprarlvrvr, Lrcrorb3yercr rrJrocKoBoJrHoBoe npz6ruxeHre (1.25)

n Sopuyn ax Anfl, BeporrHocrLl Bbrx{r4BaHvrs. gneKTpoHHbrx aHTLrnefirpuno

(2.I)-(2.4), uro crpaBeArrLrBo Arr.rr peaKropHbrx oKcreplrMeHroB c ropoxofi
z cpe4Hefi 6asoit . I4crffo.renue $oHoerrx co6Hrnfi sro saxHeft ur afl, 3aAaqa

ruo6oro gKcnepr{MeHTa. Orprcanrr Kpr{Tepr{r4 or6opa co6rrrnfi. llorcasano,
qTo Anr ocqunnrqlroHHbrx 3KcrreptrMeHToB c HecKonbKlrMkr LrAeHTuqHbrMpl

AereKTopaMlr KoppenlrpoBaHHbre ckrcreMarkTrrecKrre HeolpeAeneHHocTr{ B

3HaqI{TeJIrHofi crerreH[ [o.uaBr{rorcs.

B rperrefi ruase [peAcraBJreHo o[rlcaH?re [porpaMMHoro o6ecne.reHus

([O) dybOskar, paspa6oraHHoro rrplr Heno cpeAcrBeHHoM y.tacrkrvr aBropa

Alrccepraquu. fiano [peAcKa3anve ox(r{AaeMoro rrr/rcJra B3arrMoAeitcrsuir,

aHrunefirpuHo B AereKTopax c yqeroM .HeorrpeAeJreHHocrLt olnuplaeMoro

cneKTpa.

CrarprcrzqecKar cra6unrnocrb pe3ynbraroB anaJrr43a, lonyqeHHbrx

[ocpeAcrBoM IIO dybOskar, LrccJreAoBaHa B .rerneproft HraBe

Aucceprarluu rocpeAcrBoM MrrHlrvrzrsa;qrzrv SyHrquz f c 253 crerreHrMr4

cso6oArr. llonyveubr pacrpeAeJreHkrr or{eHoK rrapaMerpon sin2 20.. u
L#rrc yqeroM BrrkrflHvrfl,MoAeJrH crreKrpa aurunefirpaHo oT pearropa. Ha

rrpeAcraBneHHbrx plrcyHKax BrlAHo, qro paclpeAelrenvrfl. 6rIasrcu K

HopM€rJrbHovry (raycconorray) B Mr{HrrMyMe Synrcqn" f .

B nqrofi rJraBe rrpeAcraBJreHbr pe3ynbrarbr aHulrru3a 3KcleprrMeHTa Daya
Bay. CnavaJra Ha ocHoBe 55-u u I39-u Ar'efi ya6opa AaHHbx (uepnoe



kr3MepeHlre yrJra cMerur{BaHus sin2 20n),a 3areM Ha nporrxeHlrlr 1230

1nefi c perlrcrpa\vefi 2.5 Mr4JrJrr{oHoB co6urufi u peKopAHbrM no

ToqHocrlr 3HaqeHrrevr yrul cMerur4BaHra.s sin2 20n,a raKxre c Lr3MepeHueM

pacqenneHnr Macc L m"n. KaK An,I HopMaJrbHoft, rar u AJrfl o6parHofi

r4epapxr4r4 Macc HeLrTpLrHo.

B rocneAHeM cnyqae (paculeuneHre vracc) pe3yJrbrar coruracyercr ro
3HalIeHHIo V cpaBHLIM IIo TorIHocTI4 C pe3ynbTaTaMLI ycKopLITeJIbHbIX

sKCnepr{MeHTOB.

B 3axrroqeHuu uoAqepKuBaercr, qro [porpaMMHoe o6ecue.{eHlre IIO
dybOscar, KaK ocnosuofi BKnaA aBTopa Aucceprarllzra B oKclepr{MeHTe

Daya Buy, npr4MeHraMo Anf, ps4a Apyrr{x IlccneAoBayuit, TaKHX KaK

r{ccneAoBaHvle KBaHToBoLT AeKorepeHTHocTr4 B AaHHoM gKcrrepuMeHTe Lr

KamLAND , rror{cKe crep}rnbHbrx Hefirpuno, r43vrepenuvr crreKTpa

anrznefirprrHo or peaKTopa. llonyueHrrsle pe3ynbrarbr no kr3MepeHr{rc yrJra

cMerrrHBaHr4r 0r: rBJr.rrroTc{ nauooree TorrHbrMH cpeAlr peaKTopHbIX

sKcrrepHMeHToB, a pa3Hocrlr KBaAparoB Macc L #rr. co[ocraBuMbr c

pe3yJrbraraMlr ycKopLTreJrbHbrx sKcrrepuMeHroB MINOS w T2K4rx o6ezx

uepapxuit Macc, upxuofi u o6parnofi.

B [pn.rroxenun A olpeAeneHbr curcreMarlrqecKr{e Heo[peAeJreHHocrv vr

rroKa3aHo coKparrleHr{e KoppeJrr{poBaHHbrx HeorrpeAereuuocrefi npn
(orHoclrreJrbHoM) pr3MepeHLrv HecKoJrbKLrMLr AereKTopaMLr. [pyrue
MeroAlrrrecKue Borrpocbr: (i) rrJrorHocrb Bepo.rrrHocrrr HopManbHoro

pacrpeAerreHvrfl. rar Synrqu{ rpaBAouoAo6us rarur (ii) orIeHKa BKnaAoB

crarl4cruqecKr4x u cucreMarurrecKux HeonpeAenennocreft B rroJrHyro

oruz6ry H3MepeHHrr paccMorpeHbr B flpluoxceHrrflx B tr B

COOTBCTCTBCHHO.

Irhaerorcs oleqarKr{ : 1) Bo Opa:e Ha crpaHlrue 20: <<Boffroebre rraKerbr He

flBrrrroTcfl cra6znrnrruu Lr nocrerreHHo pacrroJr3aercfl B

rrpocrpaHcrBe...) HaAo ulrcarb (...nocTeneHHo pacrroJr3aroTcfl ...)).

2) Ha crpaHrule 155 sNrecro ((...peaJrr43yercr B ToJrbKo oAHoM cnyqae.)

cJreAyeT nvcarb (...peaJrLr3yercr roJrbKo B oAHoM cnyqae.)

C4enannrre 3av'otaHwfl. vrrrvr peKoMeHAarJkrvr rro nureparype Hr{KaK He

yM€urrrcT AocrolrHcrB rrpoAeJraHsofi pa6otrr, tBJltroqefics nonuM ruaroM B

Qzsure Hefirpzno. Bce sJreMeHThr MarprII{bI cMerrrrrBaHu.s noHreKopBo-

Maru-Hararana-C aKara (I.I2) Arrx ALrpaKoBcKLrx uefirpzno, KpoMe CP -



Sa":rr, K Hacrorrr{eMy MoMeHTy xopono o[peAeJreHbr, BKrroqa-f, caurrfi
ualrrfi yron cMerrrraBauux 0p 6naro4apx 6necrxrqeMy oKcnepr{MeHTy Daya
Bay, n pe3ynbrarbr Koroporo BecoMbrfi sKnaA 6rrr sHeceH rpyrroft.{y6nu
?I, B rracrHocrll, corlcKareneM yqeHofi creuenu Marcuurovr OreroBrrrreM

Ion.raporvr.

Anrop e Q epar n oJrH o crbro c o orBercrByer coAep)KaHr{ro Ar4 cc e pr ar\ur4.

[uccepraqvroHnafl pa6ora BbrrroJrHeHa Ha BbrcoKoM HayqHoM ypoBHe,

npeAcraBJrrer co6ofi 3aKoHqeHHyrc HayqHo-KBaJrlr$nxaqnoHHyrc pa6ory u
yAoBneTBopteT BceM Kpr4Tepr.L'Irvr <<llorox{eHr.1-fl o rrpucyxrAelF,upr yqeHbrx

crenenefi), yrBep)KA€nHoro [ocraHoBJreHrreM llpanurerbcrBa PQ or 24

cenrx6px 2013 roAa Ns 842, rpeAbrBnqeMbrM K Ar4cceprarlr4qM Ha

cor{cKaHlre y.renofi crerIeHLI Kaw4vr4ara HayK, a ee aBTop, fonuap Marccuvr

O.neronuv, 3acnyx{r{Baer upucyx{AeuvTs, yvenofi crerreHr{ Ka:n4u4ara

Su:ut<o-uareMarurrecKlrx HayK rro cnerlr{€urbHocrLt 01.04. 16 - Szsuxa
aToMHOfO [I,PA rr SJreMeHTapHbrX qacTurl.
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