
OT3bIB
o$uqna.nbHoro oflrroHenTa Ha ArrcceprarluoHxyn pa6ory flrvrurpneBcnoro
C.f. <<floncrc nefirpunHbrx B3alrMoAeficrnufi v HccJreAoBaHue cBoficrB
nefirpuno c rroMorubro sJrenTpoHnbrx AereKTopoB B sKcrIepHMeHTe OPERA)
rrpeAcraBJreHHyro Ha colrcxaHlre crerrenu KaHAHAara Qusnno-
MareMarnqecKrrx HayK rro c[eqnaJrbuocru 01.04.16 - Sururca aroMHoro
trApa u 3JIeMeHTapHbIX rracTIIII.

[uccepraqut C.f. [rranrpueBcKoro rrocBtlrleHa ]IccJIeAoBaHHro caoficre
Hefirpuuo. ArcryalrHocrb srofi TeMbr clrJrbHo Bo3pocna B cBt3I,I c orKpEITpIeu 6osona
Xurrca, orcyrcrBueM cBraAerenbcrB cyrqecrBoBauus cynepcl{MMerput{Hblx qacrplll u
KaKr4x-JrH6o 4pyrrEx cneAoB <<Honofi $rasurcu>. T.o. ocquilnflIlnr4 uefitpuHo flBrflercfl.
eArlHcrBeHHhrM, Ha AaHHhrfi ruorrrenr, AoKa3aHnrrrrr SaxroM HerIoJIHorhI Cran.qapruofi
MoAenu. I4ccreAosaHr{e ceoficre neftrprauo Mo)Ker rrponuTb cBer Ha MHon{e

SyH.qaMeHT€urbHbre Borrpocbr Mr4po3AaHvrs., TaKkre raK rrpeo6xaganue Mareprru HaA

aHTkrMarepueit, npprpoAa reuuofi Marepr{r{ kr r.A. rlro u o6tscnser aKTyanbHocrb

AT4CCepTaTIUOHHOH pa0oTbr.
Moxso BbrAeJrr4TL TpH ocHoBHbrx pe3yJrbrara onHcaHHbIX B 4uccepralJrrvl

Bo-nepnrrx, sro rcanu6ponKa H MoHHTopHpoBaHLre cqerquKoB TpeKoBofi cscteurr
rleneyKa3auus B gKcrrepuMeHTe OPERA. Sror Mero.uoJroru.{ecrl4fi pe3yJlbrar I4Meer

orpoMHyro [paKTr4qecKyrc rleHHocrb: 6es raroit xaxu6porKl{ H MoHLITopLIpoBaHHTI Bo

BpeMeHra napaMerpoB AeTeKTopa HeBosMolKHo BoccTaHoBJIeHHe TpeKoB w

HaxoxAeHr.re . 6rora $oroerrayrrbcpl\ B KoTopoM npol,l3oruno ueftrpuHuoe
B3auMoAeitcrsuu. Me'ro.q noucKa raKux 6roroe, a raKxe anropuTMbl TpeKI4Hra B

slexrponHofi qacryr AereKTopa .sBrrrorcr BTopbrM BaxHbIM pe3ynbraroM

Ar4cceprarlrau. 3ror pe3ynbrar 611rt 6rr neAocrnxlrM 6eo npurvreHeHut u pa3Burns.

caMbIX coBpeMeuHbrx MeroAoB Bbrr{r4cflarenrnofi MareMar}rKlr u o6pa6orrcH
cLrHaJIoB. HaroHeq, rcpafinzrvr ur, Havr6onee BaxHbIM c rorrKr4 3peHLI{ QnrHrrn,
flB[fl,eTgg, BKJIaA aBTOpa B yTOtIHeHLIe I43MepeHLIg CKOpOCTI,I noJIeTa HeIaTpIaHO.

llepnoHauaJrbHbre r.r3MepeHnrr B oKcneplrMeHTe OPERA rroK€lsblB€rfllr 3HaqI{TeJIbHoe

orKnoHeHr4e cKopocru nefirpraHo or cKopocrlr cBera, qro BbI3BaJIo He6Hearrlfi
axLrora)r( r Qr,rerare 3neMeHTapHbrx qacrvrr\, d rroroMy npoBepKa I4 yrorrHeHl{e groro
I{3MepeHHf, HMeJIo [epBocrerreHHyro 3Har{r4Mocrs. T.o. yHr{KiurbHocrb ALlcceprarlnu
cocror.IT B ToM, qTo aBTop BHec 6onruroft BKnaA no sce 3 BvrIia AerrenbHocTl{,
Heo6xoAuMbrx AJu [onyrreH{f, pe3ynbrara B coBpeMeHHofi SnsnKe gneMeHTapHrIX

qacrnrl, TaKr4x KaK: MeroAoJlorurlecKatr pa6ora, co3AaHr,Ie €IJIropHTMoB

peKoHcrpyKrlr{r4 co6rrrxfi r{, HaKoHeq, Quenvecxnfi anaJrw3.

[uccepraqnoHHa{ pa6om r4Meer HeKoropoe KoJrnqecrBo HeroqHoctela s
oreqaroK. Mecraull orrrlcaHue [poBeAeHHbrx aBTopoM HccneAoBauuit He.qocraroqHo
no4po6Hoe. Tar oulrcaHue puc. 2.25 B TeKcre He coorBercrByer rloArlllcu Ha

pr{cyHKe. Tax ecnu MoAyJrb, nMerorqufi a$SerruBHocrb MeHee 95o/o s pexl{Me 'OR'
r4Jrpr MeHee 85oh B pexerMe 'AND' onpe,qeJreH KaK Hepa6ovufi, to [ocJIeAHee HaAo

rBHo yKa3arb B TeKcre. HrarAe B TeKcre ,qr4cceprarlnrr He yKzBaH TpaHcrlopurrrfi rog,
xoropufi ncnoJrb3oBurlcr p^nfl MoAenr,rponanur orKJrHKa AeTeKropa. O6cyx4enne
pe3ynbraroB cpaBHenus pa3nr{lrHbrx €rJrroplrrMoB peKoucrpyKqnl{ TpeKoB ua crp. c 94



uo 96 I'I3JILIIrrHe ynpoilIeHo. Tar 6rrlo 6rr HerrJroxo [oHHMarb, KaK 3aBucur
:S$errr'rBHocTb BoccraHoBJIeHHt rpeKoB or sHeprnu MrooHa, qro rro3BoJrser
OIIeHHTb' KaKlIe IIcKalI(eHHt BHoctT p€I3HbIe aJIrOptITMhr peKoncTpy:rr\Hu B
sHeprerpl'Iecxnft crIeKTp. W onucaul4-fl B reKcre x Ta6. 3.4 ocrierc.f, He rroHrrHbrM
xaxofi r{MeHHo ws ilrrroprirrMoB (CA+RF, HT+LF, CA+LF vrr TF+LF) 6un
npr{MeHeH B 2009 roAy. He rcHo, nor{eMy . rnvrpuHa syHxrlun iuyr"u
a[[poKcl{MHpyrolqefi pacupe.{€JleHa€ op sa Puc. 3.10 ornusaercr or noAntacu K
roMy )Ke pl{cyHry. P*ylbrarhl anrpoKcl{vrarrukr Qynrqnefi Taycca pacrpeAetexuit
Ha Pac. 3.13 uano rronesHbl, rloroMy KaK rrJroxo ofrrrchrBaror oru paclpeAerenrs. B
TaKHX cnyq€ux, o6rtvuo, ,lxu flpllMeHglor /.nfr arrlpoKcr{Ma\kru cyMrvry AByx
Qyur<qrafi laycca c oAHHaKoBbIM rlonoxeHlreM MaKcuMyMa H'rvr r4crroJrb3yror An{
anrlpoKcrrMalduH TonbKo lleHrp€rJrbHyro qacrb paclpeAeneunrr. 3naqeHux fn.a.t.rIpI'IBeAeHHbIe Ha PHc. 3.15 He BepHbI I{JIH He yK€BaHbr rrpeAeJrbr, B Korophrx
ocyulecrBlrflJrkrco. anIIpoKclltMaUHH. Ha crp. 116 so BropoM uaparpa$e Aoryil{eHa
orerrarKa BMecro 13.2 nc Aonxffio 6urs 13.2 c (crr,r. puc. 4.6).

or4elruo xoreJlocb 6n otnneruTb elrle oAlrH MoMeHT, a HMeHHo rr3Jrr4IIJHee
ynpou{eHue onucaHHe npHMeHeHHt HefipoHnoir, cetu Ha crp. 101-103. He yKz*aHhr
HI{ apxl{TeKTypa ceTI'I' HI'I KaK [poBoAHJIacb orITlIMH3aIIrLf, gtofi apxr,rTeKTyphr, ecJrr,r
lpoH3BoAI{JIacb eoo6qe. Errrto 6rr nemoxo npoBepr4Tb, KaK noBeAer rL6" y*a
ooyveuuax ceTb Ha co6rnngx cMoAeJrrrpoBaHHhrx c rroMoulbro Apyroro
TpaHcrloprHoro KoAa (nnu physics list, ecrru racrroJrb3oBarrcr Geant4). Ha-exoae
uefipouuax cerb HMeer 19 napaMerpos. -flergrorcf, JrH Bce oHr4 BaxHuuu? Orseqa.f,
Ha Bonpocbl 'TaKofo Pola MO)KHO yMelrbruurb HeAoBepHe, c KoropbrM orHocrrc,
MHorue $uzurcu, pa6orarorqze B o6racrra eneMenTapnbrx sacTnr{, r uefiponngu
ceTtM, oco6enno ecJII4 rlocne,qHlle HcnoJrb3ylorcr AJIS KJlaccuSuxaqun.

Vxa"saHHrle 3aMerraHllt He cHu)Kalor ocHoBHbIX ,rlocrol{HcrB
AllccepraquoHnofr pa6otrt C.f. ,{rranrpueBcKoro co3AaHr4e u olrr{Mr{3arlr4t
oucrprtx €uropI{TMoB TpeKHHra AJII gKcrrepr{MeHToB no lrAepHoft Srasrare BbrcoKr,rx
sHeprufi' B qenoM Aucceprarlufl C.f. {rraurrpueBcKoro rBrsercr saneprueuHofi
pa6orofi, BbrnoJrHesHoft Ha BbrcoKoM HayrrHoM ypoBHe, u cBlrAereJrbcrByer o
srrcorofi xnannSnr a\uv aBTopa.

.{nccepralluoHHat palota ocHoBaHa Ha pe3yJrbrarax, AoJroxegHhrx Ha
HecKoJIbKlIX Mex(AyHapo,qHbIX roHSepeulll4sx, perynspHhD( orrrerHbrx ceccgtx
rolna6op a\w OPERA u ony6nraroBaHHbrx B aBToparerHbrx xypHanax.
Co4epxaHlre aBrope$epara rloJlHocrbro orparaer coAep)K alr4e A'rcaepraq1,,v.

fiuccepraqu{ C.f. [rvrurpueBcKoro BhrnoJrHeHa Ha BbrcoKoM HayrrHoM
ypoBHe tI yAoBnerBop.ser BceM rpe6onanusrrl BAK, [peAb.sBr.rreMbrM K KaHAHAarcKr4M
AHccepTaIII4'f,M' a ee aBTop, HecoMHeHHo, 3acJIyxIIBaeT rrpucBoeHvrfl el,y1y yveHoft
creneHl'I KaHAI'IAara Srasnxo-MareMarllqecKr,rx HayK rro cnerlr{€rJrbHocrr4 01.04.16 -
Su:nxa aToMHoro s1pa r4 gJreMeHTapnbrx r{acrurl.

Orsue cocraBun
crapruufi HayvHrrfi corpyAHHK na6oparopnu 032 HaquonalbHoro
llc cJle,4oBarenbcKoro rIeHTpa <<KypvaroscrufinwwJrvAv. CrrEJr'Der(ul u rlgH'rpa (otypqaroscrLIl4 uHcTuryr>> (De4eparrrHoro
rocyAapcrBeHHoro 6roAxeuroro yrlpexAeHl{s <focy4apcrseHHbrfi Hayuurifi Ilenrp



Poccrftcrofi (Degepaqau Vktcr*rryr Teoperrnecrofi H Sxcnepuuernaarnofr
@nzux*r>> Agpec: lL7zt& Poccllx, Mocrea, yn. Eollrtuax r{epeIraylurliucKas,25.

Tene$on: {a9\ n9-70-63
e-mail: prokudin@itep.ru

KanlraAar Srr. -rtaat. HayK uo ; .-, M.C. flporyalln
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- :F."^' ;-,+-.*".eF'*'
i'.. t"- t - 

":1 1-

u-'l-- 1 :-i{."'- +j '+
t- ::;i"l"s'"

'

'i;-=- -y,141i4{""


