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$z:uru BbrcoKr,rx eneprufi
n A.M.EanAuHa

EKCNI,T.II3E

2014 roAa

HayrHo-rexHrt rrecKoro coBer a JIa6 opar opvu @usurcu B rrc orux 3neprrafi
O6reAuHeHHo ro r,rHcrlrryra rAepHhrx 14 c cJreA onatltit

'{ncceprarlus 
<Paspa6orrca n co3AaHne per[crprrpyrcqefi e.nercrpoHrrKr{

aApoHHoro ropueBoro KaJroprrMerpa ycraHoBKrr ATLAS AJq
sKcrreprMeHTaJrbH rx uccJreAoBaHufi Ha LHC> BhrnoJrHeHa B Jla6oparopuu

$vtzurcu BblcoKrlx eHeprufi urr,r. B.I,l.BeKcJrepa u A.M.BanIr4Ha.
B rIepHoA rroAroroBKr.r Aurcceprarltrr4 cor,rcKareJrb JlaAurun Enrenufi

ArerccanApoBnrr pa6oran B Jla6oparopuz Qzsurcn BbrcoKux eueprzfi krM.

B.Z.Bercnepa v A.M.Ean.qzHa O6reAnneHHoro LrHcrr,rryra f,AepHbrx
I4ccneAoBattuit B CepnyxoBcKoM HafrHo-r,rccneAoBareJrbcKoM orAeJre
3AMECTLITEJIEM HAII€LIIbHIIKA OT.IIEJIA.

B 1979 roAy JlaArrrus E.A. oKoHqLrJr Mocroscrufi r,rHlr(eHepHo-

S ua uvecx uit urtcruryr uo cuequanbHocrrr aBToMarr4 Ka r,r gJreKTpo Hv Ka.

YAocrosepeHlle J\b1131232 o cAarre KaHAr,rAarcKr.rx oK3aMeHoB BbrAaHo

MocrcoscKHM rocyAapcrBeHHbrM yHr4Bepcurerou lErvr.M.B. JlorvroHocoBa s 2014 r.
Hayvnrrfi pyKoBoALITeJrb KaHAr4Aar $rasnxo-rraareMarr,rqecKrrx HayK

9ennaxon AlercaHAp llanroBr,rrr, Harr€lrrbHr4K ceKropa <<@ngvxa Ha ATJIAC>
orAeJIeHpIt J\b 4 Jla6oparopnn Qusurcn BbrcoKrrx eHeprufi O6re4zneHHoro
r4Hcrr,rryra rAepHbrx 14 ccneAonauufi .

[o nroravr o6cyxqeHllq rrpuHflTo cJreAyroqee 3aKJrroqeHue:

luccepraqlroHHa.r pa6ora Jla4urraHa E.A. rocBsuleHa pa:pa6orre Lr

co3AaHI'Irc TOpIIeBoTO aApoHHoro Kanopl{MeTpa AJIfl 3KcnepllMeura-lruofi
ycraHoBKz ATLAS Ha Eomruorr,r AgpoHHoM KoruafiAepe. Pa6ora rrpoBoAr4nacb B

COOTBETCTB1414 npo6revrHo TCMATUI{ECKLIMT4 [JraHaMr4 HayqHo-
uccneAoBareJlbcKl,Ix pa6or O6reAraneHHoro r4Hcrrrryra rAepHbrx r4ccneAosaHuir
02-0-1007 -9412008 vt 02-0-108 1 -2009 12013 .

Arcrya"nrHocrb rr Hayrruafl HoBrr3Ha 3aAaqn:
Hecrcolrro nororenufi Qnsurcon-3KcrrepprMeHTaropoB rrbrr€rrrocb

o6uapyxr,rrb HoByIo eneMeHrapHyrc qacrLrrly - raK Ha3brnaeurrfi <<6osoH Xurrca>.
C noMolrlbro ycraHoBoK ATLAS r.r CMS rpr,r eHeprr{.f,x rrporoH-rrporoHHbrx
B3arrMoAeficrsufi 7-8 TsB vr cBerprMocrrl LHC -7'1033 "*-' cerc-t ero cr€rrro
Bo3MoxHbIM. @usHrn raK)Ke HaMepeBarorc.s uaircu gKcrrepLrMeHT€LrrbHoe

rIoATBepxAeHLIe HeKoropbrx reopufi, TaKLrx KaK cy[epczMMerpllr, KBaHToBaf,
f p aB r4Tarlvrfl 14 Apy f vrx.



Topuenofi aApoHHbrfi xanopnMerp (Hadronic End-Cap calorimeter, HEC)
flBITflercfl saxHefiuefi .{acrrrc ycraHos cu ATLAS. Eure Ha gTarre co3naHr4.rr K

ycraHoBKe rrpeAbrBnfl,Irucb oqeHb BbrcoKlre rpe6onanur. Heo6xoArauo 6uro
pa:pa6orarr v co3Aarb 6ucrpo4eficrnyrorqufi K€rnopnMerp v cnerlkranbHyro
cr{[TbrBaroqyro aruraparypy c sHcoxofi crerreHbro rrHTelparluu,
o6ecre.IuBarcIrlyrc ycrofivunyro pa6ory B cr{JrbHbrx MarHLrrHbrx rroJrrx u npu
BbIC OKI4X paAvrarJ'.IOHH brx H arpy3 KaX.

flepe4 Av c c epraHToM cr o fllrLr cneAyroq r4e 3a4a-rtu:
Paspa6orarr MeroAHKy pr co3Aarb auaparHyro qacrb cr,rcreMbr

perr4crparluu clrrH€lrroB c roprleBoro aApoHHoro K€rJroprlMerpa FIEC ycraHoBKr4

ATLAS. Annaparypa AoDKna 6urr HaAexsofi vpa4va\r.roHHo ycrofiuunofi.
- Pa:pa6orarb MeroAbr coBMecrHoro MoAenrrpoBaHrls FlEC-r€uoplrMerpa 14

gneKTpoHHbrx ycrpoficrs K HeMy.
Paspa6oraru MeroAbr Lr [poBecru MoAenr4poBaHr4e ycroftuuuocrr4

KacKaAoB c rroMorrlbro nporpaMMbr PSPICE.
v npLrMeHrrTb MeToAbr r4crrbrTaHn[ 3neKTpoHr,rKr,r Ha

yCI4nLITenbHbIX

- Pa:pa6orarb
HA.IIEiKHOCTb.

- Paspa6orarb v co3Aarb cr,IcreMy oavrbrBaHnfl AaHHbrx gKcnepr,rMeHTa

Hilumi Anfl, vcrrbrrannr rvro4ynefi x{r4AKoaproHoBbrx K€rnoprrMerpoB ycraHoBKlr
ATLAS 4nr pa6orbr c sHcoxofi HHreHcr4BHocrbro ryrrKoB rrporoHoB na HL-
LHC.

flparcrnvecKaq rleHHocrb pa6orrr:
CosAaHHaq a[naparypa cqr.rrbrBaHur no3BoJrr4Jra yc[errrHo BKJrroqr,rrb

ropqenoft aApoHHbIfi ranopuMerp F{EC e o6qyro crpyKrypy ycraHosru ATLAS z
o6ecnequrr rpe6yel,nre xapaKTepvcrr4Ku. To.rHocrr onpeAeneHrrr 3Heprlrr,r
aApoHHbIX crpyir, nauepenuofi B ycraHoBKe, cornacyercr c Monre-Kapno
MoAenI4poBaHpIeM c l0o/o TotrHocrbro. HeonpeAeneHHocrb gHeprerzrrecKofi urxalu
B qeHrpanrHofi o6tacru ucee4o6rrcrpor Inl.O.S Anfl crpyfi c roneperrHbrM
uIMrIyJIbcoM 60+800 feB/c cocraBrqer Benr4rrr,rHy MeHee 2.5% v pacrer B

nepe4nefi o6tacru, AocrLrrar 4-8% npu 6ucrporax 2.1+2.5.
Paspa6oraHHble col4cKareJreM MeroAbr MoAenr4poBaHkrfl K€rJropr4Merpa v

ycvnprrenbHblx ycrpoficrB Moryr lFlairru rxr4poKoe [pHMeHeHVe ilphr paspa6orre
uo4o6nolo rrlrra annaparypbl Ant oKcrrepr4MeHTzurbHbrx r4ccneAosaHrafi .

Hayu n o-TexH u rr ecrcn fi co ner JI@B 3 OVIflVI orM eqaer cJreAyroq ue, uau1oJr ee
BaxcHble pe3yJlbrarbl AlrcceprarluonHofi pa6orrr, B [oryqeHue Koropbrx
E.A.JIaaurrrH BHec cyqecrBennufi BKJTaA:

- B rrpoqecce co3AaHLIt KzLIIopLrMerpa cor4cKareJreM 6rrno [poBeAeHo
Aer€rnbHoe MoAenvpoBaHl4e AereKTopa r{ conyrcrByroqefr euy sJreKTpoHLrKr,r.
3ro nosnoJILIJIo 4o6zrrcr rpe6yervrux xapaKTepr4crr4K gneKTpoHriKr.r yxe Ha
sTale ee [poeKTr4poBaHLrq r4 OSKOHOMLTJTO

e€ nponsnoAcrBo Lr recrlrpoBaHr,re.
- CoucrareJrb BHec eecoMHft BKJTaA

6rrcrpo4eficrayrorqero, ManouyMs[Iero

3Haqr,rTerbHbre cpeAcTBa Lr BpeMr Ha

B paspa6omy BbrcoKoHaAe)KHoro,
npeABapr{TeJrbHoro ycurnkrrenfl. B



3

paMKax erofi pa6orbr rM 6bIrta pa3pa6oraHa MeroAoJrorlrr MoAenupoBa:ans.
xapaKrepl,IcrllK GaAs-ycrarzrerefi npv paIVarILroHHoM o6nyreHuu. Vlcnotrzyt
TaKOe MOAeJILIpOBaHkre, MO)KHO 3apaHee KOppeKTnpOBaTb CXeMOTeXHT4Ky

ycr4nr4Tenefr, u:roraBJruBaeMbrx rro 4auuofi TexHoJroruu.
- CoucxareJreM pa3paooraH rrpeABaprrTeJrbHbrr4 QopuupoBareJrb,
IIIo3BOJI.f,K)U\UU KOMIIeHCIIpOBaTb 3aBUC]IMOCTb CI,IfH€Lla OT eMKOCTLI

AereKrl4pytoqefi sqeirrcn KaJroprlMerpa. 3ro 3HarrLrreJrbHo yrpocrr4Jro cuoco6
nrrpa6omu rprlrrepHbrx czrH€LrroB vr rro3BoJrlrJro co3AaBarb prx rrpqMbrM

aHarroroBbrM cyMMZpoBaHr4 eM.

Pa:pa6orau ru6puAnufi npororun ocHoBHoro QopuzpoBarenr crlrH€LrroB,

roropufi ucnoJrb3oBarcfl. B Tecrax [peABapr4TeJrbHbrx ycvrlrnreneit u rr,ro4ynefi
KurnoprrMerpa F{EC, BKJrK)rrar ceaHcbr c recroBbrMr.r rtyqKaMv Ha ycKopr,rrene
SPS.

Pa:pa6oraH BbrcoKoHaAex(Hufi naoqynb rrepeAaq rpr,rrrepHbrx cr.rrHarroB,

rlo3BoJlf,IoIqzfi uepeAaBarb aHzllroroBbre cr4rHtlrrbr Ha paccrorHr4e cBbrrrre 70
MerpoB. .{aHHrrfi MoAynb I4crlonb3yerc.rr B Tpr{rrepHbrx cLrcreMax aApoHHoro
K€InopLIMerpa FIEC u nepeAHero K€rrropr4Merpa FCAL s ATLAS.
- Pazpa6oraHa
Kirnopr{MeTpa Lr

MeroAr4Ka v co3AaHa 3neKTpoHHa{ MoAenb ffreirxu
orAenbHbrx y3noB cr,rcreMbr cqprrbrBaHns,. B AalrHeftureM, Bo

BpeMq pa6orrr na LHC, [peAcraBJreHrre qqefiru KanoprrMerpa KaK cloxnofi
R- C crpyKTypbl rIo3BoJIIlJIo cMoAenr4poBarb Jro)KHbre crlrH€rrrbr, o6napyxeHHbre
B SKCrrepr4MeHTe.

- llpe4noxeH €rnropLITM, rro3BoJrf,rourzfi c rroMorrlbro ilporpaMMbr PSPICE
eqe Ha gTarle MoAeJrr4poBaHr4fl orleHr4Tb ycrofiuunocrb yckrnr4TenbHbrx
KacKaAoB K caMoBos6yx4enuro.
- llponeAeHo IdccneAoBaHne co3AaHHofi enexrpoHr4Kr4 Ha 6esorKa3Hocrb ee
pa6oru u ycrofivr4Bocrb K paAr4arlr4oHHbrM nos4eficrBnflM.
- C noMolrlblo sJIeKTpoHr4Kr4, pa3pa6oransoit gttt lyr{KoBbrx recroB n [pPH
14 a4arrcvrponaHuofi col4cKareJreM K ycnoBlrrM pa6orrr Ha ycKoprrreJre y-70
fHI-l PO I4OB3, ycueurHo rpoBeAeH sKcrreplrMeHr Hilumi ro Lr3yrreHkrro

noBeAeHI4t uo4yrefi xurAKoaproHoBbrx KulJroprlMerpoB ATLAS npr4

IIoBbIIIreHnofi pI nreHcr,rBHocrr4 [yr{KoB nporoHoB s HL-LHC .

locronepHocrb rIpeAcraBJIeHHbIX B Ar4cceprar\vrv pe3ynbraroB rroArBep)KAaercr:
- ycneutrofi u 6egorxasHofi pa6oroft FlEC-ranopLrMerpa: 3a rrrrb Jrer
pa6oru ycraHoBKLr ATLAS Ha LHC 6una ua6paua
coorBercrByroqar tonHofi cBerr{Mocrr,r
noJroMKr4 B KaH€Lrax perurcrparluz I{EC

oKoJro 30 ,b6"-t.
KanoprrMeTpa

saSuxcnpoBaHo He 6ruo. Pe:ylsrarrr, nonyqaeMbre

AoK€BbIBaIor, qro pa:pa6orqr4Kn) oAHr{M r43 Koropbrx .f,Br{erc-tr coucKareJrb,

4eficrnzreJlbHo co3Aann nonefiuryro ycraHoBKy Ha BbrcoKoM TexHr4qecKoM
ypoBHe.
- Bocrpe6onaHHocrbK) HaKorIJreHHoro aBTopoM orrbrra n pa6orax [o
MOAepHr43ArJr4U HeKOTOpbTX y3nOB yCTaHOBKLT B CBfl3II C nepeXOAOM
rcorlafiAepa LHC Ha rroBbrrrreHHyro cBerlrMocrb.

OTaTI4CTI4Ka,

Hu oauofi
3a 3TO BpeMrr

Ha ycTaHoBKe,
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HTC cqHTaer' qro At4cceprallI4.a E.A.JIaarrrr4Ha flBrrflercfl3aKoHqeHHofi pa6orofi,
BhIIroJIHeHuofi na BbIcoKoM ypoBHe LI orBerrarorqefi rpe6oBaHzrM lloroxeH ufl. o
rlop'f,AKe rlpncyxAeEvrr' yrIeHbIX creleHefi B qacrar, Kacarouleficn xattplrAarcKlrx
!,nccepraguil B AzccepraqzonHofi pa6ore rpeAcraBJreHbr rrpeAno)KeHHbre
aBTopoM HoBbIe rIpI4HIIlIrIbI v MeroAbr pa^:pa6orxz gneKTpoHHbrx y3noB Anfl
3KcrIeprrMeHT€uIbHbIX ycraHoBoK, Koropble 6gtm yclerxHo pe€urr43oBaHbr pr
o6ecue'IznkI AanbHefiruyro sQQexruBHyro pa6ory roprleBoro xr4AKoaproHoBoro
aApoHHoro K€lrropr4Merpa ycraHoBKu ATLAS.

frasHHe pe3ynbrarbl ruccepra\krpr Moryr 6urr rna-rrzQnrlkrpoBaHhr KaKp€BBr4rr,re nofi Qu:zxz.rarrr pa6 Karropr4Merpa
r Hefo 3 AbrB€ult4cb Ha

MelKAyHapoAHbIX rcoH0epenIJr4flx) onn ony6JrzKoBaHbr B nperpuHrax OLIAI4 u
ethods in Physics Research (NIM) u
(JrNSr).

eKcaHApoBr4rra <pa:pa6orKa r.r co3AaHr4e
perl4crpzpyloqefi sneKTpoHkrKu aApoHHoro ropr{eBoro Kanopr4Merpa ycraHoBKr4
ATLAS Arfl sKcrIepI4MeHr€uIbHbIX uccneAoB auui,r ua LHC>i peKoMeH4yerc, K
3auII4Te Ha corrcKaH[e yvenofi creIIeHI4 KaHAIlAara TexHr4qecKr4x HayK rro
crequaJlbHocrrr 01.04.01 - <llpz6oprr 14 MeroAbI oKcneprlMeHr€urbHo ir $uzuxu>.

3axlroqeHze [pl4Htro Ha 3aceraHuv Hayvno-rexHkrqecKoro coBera
Jla6oparopzz Sn:zrz BbIcoKI'rx eneprzfi r4M. B.pl.Bexcnepa kr A.M.Bar4zua
o6relzneHHoro krHcrr4ryra .f,AepHbrx r4ccJreAoB asuia. rip".yr"rBoBano Ha
3ace4aHprr4 22 rlreHa HTC JI@BS u3 IronHoro cocraBa rrr.rcJreHHocrbK) 40rreroBeK. Pesylmarrr forocoBaHz.f,: ((3a)) - 22 qeJr., (([porr4B) _ 0 )(Bo3Aepx€Lrocb)) - 0 , uporoKon Ns 7 0r 14 0xr.r6p s 2014 r.

3arffo.{eHze
corpy.qHzr JI@BO

rroAfoToBt4Jr KaHAr4AaT

OVIAVI B.B.Kyxruu.

IO.A.llane6parqen

E. B . 3 erran.fl HurrKr4Ha

ne4yrqzfi HayuHrrfi


