
(YTBEPXIAIO)

M.B.JlouoHocoBa

.@eAsHuH
2015 r.

OrsHn

BeAyrqev opraHr,r3arlr4lr

Oegepa.nrHoro rocyAapcrBeHHoro 6roAxernoro o6pa3oBareJrbHoro yqper(Aennq
Bbrc[rero o6paronanur

<<Mocrconcrcufi rocyAapcrBeHHbrfi ynnnepcrrrer rrMeHr.r M.B.JIolroHocoBa)>

Ha Al,Icceprarlrrro Ha coucKaune yreuofi crerreHrr KaHII,IAara rexHr4qecKux HayK

JIMbIIIIHA Enresns AnercaHApoBuqa

Ha reMy <Pa:pa6orKa u co3AaHLIe perl{crpupyrouefi 3neKTpoHr,rKr{ arpoHHoro roprleBoro
K[rnopllMerpa ycraHoBKu ATLAS Anr oKcnepr,rMeHTaJrbHbD( rrccneAosaH[ft Ha LHC>

no cnellilanbHocrpl 01.04.01 - npn6opu r4 MeroAbr oKcflepr.rMenralruofi Susr,rru

.{uccepraq[oHHas pa6ora JlaAsrrnna E.A. nocBrrrleHa pa"epa6orre, co3AaHr.rrc pr

TecrI,IpoBaHI,IIo MoAyJIefi enextponnofi amraparypbr cr,rcreMbr cbeMa cr.rrHaJroB r.r perlrcrparlr4r,r

AaHHhIx roplleBoro aAponHoro KurnopuMerpa HEC (Hadrronic End Cap) rpynueftruefi

eKcnepl{Meura;trnoft ycraHoBKr4 ATLAS na 6omuroM aApoHorr,r xonlaft4epe LHC n IIEPH
(XeHena). .ftr cnoero BpeMeHLr (cepe4uua 90-x rolon) sror rpoeKr flBnflncs. oqepeAnbru

rlpopblBoM n o6nacrn MeToALIKLI gKcnepI,IMeHToB B $rn:une qacrl,trl Bbrcorr.rx eueprufi. CrpeiuneHue

K H31^reHulo [poqeccoB co 3HaqurerbHo MeHbrrruMu ceqeHil{Mv B3aprMoAeficrsns, craBr{Jro lepeA
3neKTpouHofi auuaparypofi rpe6ouanvrs., cyqecrBeHno 6oree BhrcoKoro ypoBHr:

- rpe6oranl4s ro 6ucrpo4eftcrBr{ro Bo3pacranu Ha rroprAoK - Ao 7.1,033 cr-' c-t rro HHTeHcr,rBHocrrr

rrf{Ka ra co 100+150 nc rc 25 Hc no flepuoAy rrepeceqeHr,rs crycrKoB qacrr.rq;

- tpe6onanr4s. no KoJluqecrBy KaHanoB perracrparlr,rn aHaJroroBbD( cr.rfHturoB - c AecsrKoB Ao coreH

Tblcsq (n.to BpeMt, rar tpe6oBalg'I'ds. Ha MorrlHocrb, Bbr.qeJrseMyro gJreKTpoHr.rrofi e AereKTope,

ocTaBuIJII,ICb [pexHr4Mr,r) ;

- .{o3a paALIaIII{oHuoro o6ryreHus ,qocrr.rfna KpraTr.rqecKofo Ans nonyflpoBoAHr.rKosofi rexHuKr,r

ypoBHs -1014 \/cvr2;

- cyqecrBeHHo, Ao 10 ler, Bo3pocno rpe6onanze Ha BpeMs pa6orocnoco6nocru arraparypbr.
flpe4nocunnofi .4ns perueHLIfl crorBrrrrlx 3aAatr flBrrsrc . 6ypnuft ilporpecc HaHogJreKTpouuofi

TexHI4Krr 14, B qacrHocrl,I, craBllrat Aocryrrnoft rexnoJlorn crrequilJrr,r3l,IpoBaHHbrx trHTerpaJIbHbD(

cxeM. Croseruue sailaqil u nosrrfi ypoBeHb ereueHnrofi 6a3rr cyilIecrBeHHo rroBhr[raJrr,r

rpe6onannr r rearz$LlKarl[]r paspa6orur.rKa gneKTponHofi arrlaparypbr, rrocKoJrbKy

- SneKTpOH[Ka, B TOM qLICJIe aHaIOrOBaS, CTaHOB]IJIaCb 3HaTII,ITeJIbHO CJIO)KHee, I{ B TOXe BpeMS



craJr HeBo3MoxeH nprMofi AocTyn K pa3pa6arbrBaeMbrM gJreKTpoHHbrM y3naM B rlenf,x HaoJrroAeHrrr{

3a r.rx pa6orofi u geitcrr;neM B3auMHbD( rroMex.

B cuny ?Toro vr u34a pe3Ko Bo3pocmux SynrquouirJrbnbx u Qnsn.recrux o6reuoB 3neKTpoHrirKr{,

ero rpe6yer 3HaqrlTerlnrrx ycunufi

- no KoMnbrorepHoMy MoAenr,rpoBaHr,rrc pa6oru Ha Bcex ypoBHsx ilepapxun erexrpoHHofi

amraparypbr - y3JroB, cerqnft, uo4ynefi r,r ycrpoficra;

- rro co3Aurr{urc cpeAcrB r4x Maccorofi nponepKr{ r4 or6paronrra [ocJre r.r3roroBJreuvrn) a raKxe

TecTr,rpoBaHrrro B rrpoqec ce gKcrrny aT arJvrld.

Oco6oe BHr.rMaHHe Heo6xoAnuo yAenrrb pa,qr,rarllroHuoft croftxocru srr6upaeMbrx oneKTpoHHbrx

KOMNOHEHTOB.

flpure4ennrrfi nepeveHb r{ o[peAeJrr.rJr ocHoBnbre BLrAbr pa6or, npoBeAeHHbrx Ar{ccepraHToM.

I'Ix uoxno pa"s6um na 3 uanpaureHlrr:
'- - paspa6oTKy y3JroB lr rr,ro4ynefi SJreKTpoHr.rKr,r cbeMa u perucTparlr4r{ crrfHaJroB aApoHHoro

KaJroplrMerpa, BKJrrotrar MeroAbr ee qnQponoro MoAennpoBaHr.rr;

- co3AaHr,re MeroAt4Kr4 racnrrraHufi 6omruprx o6reMoe gneKTpoHHofi annaparypbr, BKJrroqas ee

paAr,rarlnoHnyro crofi xocrs ;

- [poBeAeHlre [peABapureJrbHhrx ncnrrranprfi KoMrroHeHToB, y3JroB u rrao4yrefi.

Axrya;rrnocrl pa6oru oqeBr.rAHa, rrocKonbKy oHa rBJrrercs Heo6xoAuuoft qacrbro oqeHb

KpyrrHoro MexAyHapoAHoro npoeKTa, B KoropoM yxe nonfreHbr BaxHbre Susnuecxfie pe3ynbrarbr.

Hos[gHa pa6oru B qacrr.r paspa6oror cauofi gJreKTpoHHofi annaparypbr 3aKJrroqaercr B

cneAyrouleM:

- aBTopoM paspa6oraHbr MeroAhr KoMrrbrorepHoro MoAenr.rpoBaHr4s, rro3BoJrr.rBrrrue c ueo6xoAuuofi

TotrHocrbro o[rrcbrBarb cnequ$uxy troBeAeHur pa-:pa6aruBaeMbrx y3noB KanopuMerpa;

- parpa6oraHbr HoBbre cxeMorexHr,rqecKue peureHr,rs KJrroqeBbrx gneKTpoHHbrx MoAynefi 2.ng cbeMa,

perlrcrpaqun u oqn(ppoBKrr curHaJroB aApoHHoro KanopnMerpa, noJrHocrbro yAoBJrerBoprrcrrlne

rpe6onanurM grcneplrMeHTa;

- BrrepBbre B Kirnopr.rMe"rpur4 npr.rMeHeH MeToA KoMneHcaunn noJrroca HyJreM, nossorzs[r[fi
lrcKJIroqHTb 3aBI{cHMOCT6 CKOpOCTI{ HapacTaHr{r C}TTHUIJTOB OT 9MKOCT}r rqeeK Kilnopr4Merpa.

9ro racaercs o6qeft MeroAHKr,r r.rcnsrrannfi, KaK KaqecrBa r.r3foroBJreHlrr gneKTpoHnrrx uo4yrefi,
TaK 14 r,Ix pa4laalluonnofi croftrocru, To oHa, B rIeJroM, r,r3BecrHa (anropona Aarorcr ccrrnxu).

HoeusHa 3Aecb cocrorrr B yqere cneqnQuru rpe6onaHufi, crarna-noB rr crpyKrypbr arrraparypbr r.r B

co3AaHr.ru aBToMaTr,r3r,rpoBaHHbx r{crrbrTaTeJrbHbD( creHAoB AJrr ee [poBepK]r.

flpa4ruqecKa.s ueHHocrr cosAanHofi amraparypbr raKxe He rroAnexlaT coMHeHnro. Ona yxe

AocraroqHo Aonfo ucrroJrb3yercr Bo BpeMr pa6ouux ceaHcoB no na6opy Qusuvecxux AaHHbx.

floragaterbHo ro, qro 3a BpeMr 8-rernefi sKcnJryararluu He sa$rarcupoBaHo Hrr oAHoro orKa3a B

KaHaJrax perrrcrparlrau. Bo MHoroM sro pe3ynbrar pa6orbr rro npoBeAeHr{ro ilpeABaplrreJrbHbrx

ncnrrranufi KoMrroHeHToB, y3JroB u rvro4yreft. Pe:ynrrar roro, qro ge$erru cSopru, Aiuoqr4e B

HatraJIbHoM [epnoAe gKcrrnyararlvrLrrrkrr. orKir3oB,6ruu ycrpaHeHbr or6paronroit22 rana-uon (ux

HeJrb3r Ha3Barb norepefi, uo rpaftuefi Mepe, uorepefi anropa).

JluqHrrft srra"u aBTopa no npeAcraBJreHuoMy cnucry uy6ruraqufi oqeuuru He raK npocro
(uro ueus6exHo Ans 6omuux ronna6opauuft), oAHaKo, n anrope$epare oH orrlrcaH AocraroqHo
nogpo6uo Ha 1,5 crpaHr.rqax - sro rrynKTbr, orMerreHHbre Bbrrtre.

flory.reuHrre pegvmrarur, olpeAeJr{roqrie AocrorlHcrBa pa6orrr, B IIeJIoM, cocrorr B ToM,

trTo c yqacTr4eM aBTopa co3AaHa BhrcoKoHaAe)KHar anilapaTypa perncTparryru Nrs. ToprleBoro



a,4poHHofo xr.rAKoaproHoBoro Kanopr.rMeTpa, 3To rro3BoJrrrJro BKJrroquTb ToprleBoft a.upoHHbrfi

KaJroprMerp HEC s o6rqyro crpyKrypy AereKropa. Ha srofi ailraparype ycnerrrHo nonfreHbr

HoBbre $nsrEvecrue Aannrre. O cra6prnurocru pa6orbr gneKTpoHt4Kr.r MoxHo cyAHTb rro

AonroBpeMensofi cra6nmnocru ros(f$uqrneHToB yanileHus. v nbeAecranoB (usuepeuurre B

TetreHr4e roAa orKJloHeHr.r.f, He rrpeBbrrrrator 0.25ohu0.3o/o coorBercrBeuuo).

lnr cos4aul{.fl [peABaprrreJrbHbrx yc[nvrenefi, cuoco6urx ycroftunno pa6orarb rrpu Hr.r3Kr.rx

TeMlreparypax, 6ura nst6pana nonylpoBoAHr4KoBtur rexHoJrorufl Ha ocHoBe apceHr{[a rarrvrfl..

Cpeguuir oneKrpoHHufi myvr -flqefixu Karropr.rMerpa c e$(perrusHofi eMKocrbro 200 n@ cocraBJrrer

Bcero 100 ttA (END. B palrxax erofi pa6orbr aBropoM paspa6orana MeroAoJrorr4r MoAenr{poBaHr{t

rroBeAeHlrt xapaKTepr,rcrur GaAs-ycunr{Tens rrpr4 Bo3Aeitcrskrkr Ha Hero paAr4arl]roHHoro noJrr.

L'Icnomsyr [peAnoxeHHbre MeroAbr Mo]KHo 3apaHee KoppeKTrrpoBarb cxeMorexHr4Ky ycun]rrelefi.
CogAaHHrre rpeABapl,IreJlbHbre (poprvrnponareJrrr QopurEpyror cr.rrHaJrbr o.unoft $oplau nne

3aBucrrMocrlr or eMxocrr,r sqefixu KanopllMerpa, qro 3Harrr,rreJrbHo yrrpocrrdno nonf{eHr,re

cr.rfHaJroB 3arrycKa, Koropbre o6pa:yrorcr rrpocrbrM aHEUroroBbrM cyMMr{poBaHr.reM. flpegnoxennax
MeroAuxa rIo3BoJII,IJIa nrrpa6arunarb cr.rrHaJr 3anycKa or rcaNAoft npoAonbHoir 6anuu KanopuMerpa

c llorperuHocrblo, ueHrrueft 2.5o/o or cyrvrrr,rapnofi SHepru[, flornoueHHoft n ee s.reftxax.

fnannnfi MoAynb crrcreMbr cqr,rrhrBaHr,rs - HEC FEB ocyuecrBrser ueo6xoAuuoe ycr.rJreHne,

cyMMr.rpoBaHu'e u oqu(ppoBKy cHrHaJroB or KaJropr.rMerpa. B oqeHb rur.rpoKoM ruana3oHe eHeprzfi

0,05+2000 fsB oH o6ecnequnaer oHeprerr,rqecKoe pa3perrreHrae or l}oh Ha MaJrbrx sHeplrrsx Ao

0.lo/onpu 6omnrux guepfurx, npu ruruefiHocrr,r 4.2%.
B upoqecce co3AaHuq sneKTpoHrrKr,r aBTopou paspa6oraHhr 3JreKTpoHHhre MoAenr{ caMoro

KanoplaMeTpa LI oTAenbHbIX y3noB clrcTeMhr crrr.rTbrBaH[t c Hero. Mero.u [peAcTaBJrenzs sqeftKll

Kanopr.rMerpa KaK croxnofi R-C crpyKTypbr rro3BoJrlrJr cMoAenupoBarb JroxHbre curHanbr.

o6napyxenHbre B KzlnoplrMerpe Bo BpeM.r pa6oru ycKopr{Tens LHC.

Anpo6auuq pa6orrr. Pesynrraru pa6orrr ro co3AaHr,rrc gneKTpoHHKr.r roprleBoro

xfl.IAKoaproHoBoro KanopllMerpa AoKnaAbrBulJrr{cb Ha Mex,{yHapoAHbx rconSepenq[sx. OcHoeuHe

pe3ynbrarbl orpaKeHbr n 23 ny6tuKarlr,rflx, ony6rr,rroraHHbrx B rrpenpr{Hrax OI4AVI ra I{EPH u n
xypHanax <<Nuclear Instruments and Methods in Physics Research>> (NIM) v <Journal of
Instrumentation> (JINST).

Odoprr,ueuue.uuccepraunn. B qenorvr, Marepr.ran Ar.rcceprarl[[ u3noxeH AocrarorrHo noJrHo r.r

loHqrHo, xort B HeKoropbrx Mecrax cnequQura xr.rAKocrHbD( r{oHr.BarIVoHHbx KaMep vrorna 6rnr
orllcaHa 6oree no4po6Ho (nanpzrraep, BbrrroJraxilBaHvre; Her ccbrJrKu na (popuyly 5.2). B uepnrrx

rByx rna:ax cauofi Al,Icceprarluu (u qacrr,rqHo, ganee) rrHorAa rpyAHo BbrAenr4rb o6sopnyto n

aBTOpCKyTO qacTb MaTepr.raJra. B anropeQepaTe 3To pa3AeneHHe rrpoBeAeHo fop€l3Ao qeTtre.

Irllaerorcs HeKoropble oroBopKr{. Tar na crp.9 nanracaHo qro "IrIs teoprav r,r3BecrHo, uro
6onrruag eMKocrb Ha BXoAe ycunnreng. o3Haqaer 3uatlnreJlbnufi slerrponnrrfi [yM", gro He

coBceM TaK, IrocKonbKy Irr1ll tloHl,Ixaercr, Ho cr,rrHiul cHllxaercr eqe 6ucrpee rI orHorrreHr,re

cLIrHaJIa K IIrWy flaAaer. Ha crp.21 yrBepxAaercr, qro gneKTpoAbr Ha ocHoBe roHKofo noJrr{aMr.rAa

npaKTuqecKl4 [po3patlHbl Arr 3neKTpoMarnr.rrnoro rroJrr; gro Mo)r(er 6rrrs [paBr{Jr6Ho Ang

MafHI'THOTO fIOJIt, HO eCJII,I OHI{ npo3paqHbr V AnA SneKTpr,rqeCKOrO froJrq, To TorAa }r3 Hr,rx He

o6pasyercx neo6xo4rarrauft "erexrpocrarr,rqecKufi rpanc$opruarop".

Brrcxagannhle 3aMeqaHI,Ll, KoHeqHo, He )rMaJurror rlenHocrr{ rrpoBeAeHHofi E.A.JIannrr{HbrM

pa6orrr. OHa conpeMeHHa, 6onrruas no o6relry, BbrrroJrHeHa Ha BbrcoKoM ypoBHe, 6e:yclonno
rroJre3Ha r.r pgynbraTr.rBHa. flpe4ctanneHHarr pa6ora, HecoMHeHHo, yAoBneTBoprer rpe6onauraau



BAK rc Ar{cceprarluflM Ha corrcKaHrre yrenofi creneur.r KanA}r.qara HayK; ona AeftcrBI,ITeJIbHo

sBlrflercfl. "xnaruSr.rxaqr.ronnofi pa6orofi, n roropoft coAepxr,rrcr pelrenl,Ie sa4arrv, uuerorqeft

cyrqecrBeHuoe 3HaqeHr.re Airr coorBercrByroqefi orpacwr 3sauzfi" n E.A.JIanbIrLIH 6esycnonuo

3acnyxr,rBaer npr,rcBoeHr,rr eMy yreuoft crerreHlr KaHAr,rAara rexHI4tIecKI{x HayK.

Anrope(pepar AocrarotrHo rroJrHo orprDraer coAep)KaHue ArrccepraqruL

Pe:ymrarrr Avcceprarluonnofi pa6oru n or3brB o6cyxAa;rucr Ha ceMLIHape orAena

oKcneplrMenra;rrnofi ftzsuxn BbrcoKr{x eneprrnfi HI4V$A Mfy 26 xunapn 2015 r.
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