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OT3hIB 

BeAymeH OpraHH3au.HH 

<l>eAepaJIbHOrO rOCYAapCTBeHHorO 61OAJKeTHOrO yqpe"CAeHHSI Hayl," 

JIHCTHTYT SlAepHbIX HCCJ1eAOBaHHH POCCHHCICOH aKaAeMHH HayK 

Ha AHCCepTau.HOHHYIO pa60TY MaeBClCOrO ApTeMa CepreeBHqa 

«I1peUH3HOHHble H3MepeHHSI XapalnepMCTHlC B(s)-Me30HOB H HX paCnaAOB 

B :mcnepHMeHTe ATLAS», 

npe)J,CTaBfleHHyKJ Ha COHCKam:le yqeHoH CTeneHH I<aH)J,I1)J,aTa (PH3HKO-MaTeMaTHlleCI<HX 


Ha)'I( no cneUHaflbHOCTH 01.04.23 - «cpH3HKa BbICOKHX 3HepfHH» 


.D:HccepTaUH51 ApTeMa CepreeBHlJ'a MaeBcI<oro nOCB5lIl(eHa HCCfle)J,OBaHHIO pacna)J,oB 

B~ ~ J / If¢ H onpe)J,eJIeHHIO BeJIHlJ'HHbI CJIa60H (Pa3bI rA B 3TOM pacna)J,e, KOTOpa5l 

XapaI<TepH3yeT CP HapYUIeHHe B 3THX pacna)J,ax, a TaIOKe H3MepeHHIO Pa3HOCTH UIHpHH 

T}!)KeJIOrO H flen<oro MaCCOBbIX COCT05lHHH BsD Me30Ha llfs. AKTyaflbHocTb H HOBH3Ha 

pa60TbI He BbI3bIBaeT COMHeHHH. BeflHlJ'HHa cfla60H CPa3bI Mafla B CTaH)J,apTHOH MO)J,eflH H 

paCCtIHTbIBaeTC5l C TOlJ'HOCTbIO OKOflO 2%, n03ToMY OTKflOHeHHe OT 3TOH BeflHtIHHbI , 

nOflyqeHHoe B 3KcnepHMeHTe, 5lBHflOCb 6bI )'I(a3aHHeM Ha np05lBfleHHe «HOBOH CPH3HKH». 

TeOpeTHtIecI<a5l BeflHtIHHa ~rs onpe)J.eJI5leTC5! C MeHhllJeH TOlJ'HOCThIO, HO 

3KcnepHMeHTaflbHoe 3HalJ'eHHe 3Toro napaMeTpa TaK)J(e 5lBfl5!eTC5l XOpOUIHM TeCTOM 

CTaH)J,apTHoH MO)J,eflH. .D:ocToBepHocTb pe3YJIbTaTOB, nOflyqeHHbIx B )J,HcCepTaUHH, 

nO)J,TBep)!()J,aeTC5l pe3YflbTaTaMH no H3MepeHHIO MaCCbI B+ Me30Ha, KOTopbIe HaXO)J,5lTC5l B 

xoporneM comaCHH C pe3YflbTaTaMH 3KcnepHMeHTa LHCb H cpe)J,HeMHpoBbIM 3HaqeHHeM 

3TOH BeflHlJ'HHbi. 

Bo BBe)J,eHMM )J,HccepTaUHH H3flQ)KeHbI HayqHa5l HOBH3Ha H ueml HCCfle)J,OBaHH5l, 

aI<TYaJJbHOCTb np06fleMbI, npaKTHQeCKa5l ueHHOCTb pa60TbI H C(POPMYJIHpOBaHbl 

OCHOBHbIe nOflQ)KeHH5l, BbIHOCHMhIe aBTopoM )J,HccepTaUHH Ha 3aIl(HTy. fJIaBa 1 
nOCB5lIl(eHa 06Il(eMY onHcaHHIO )J,eTeI<TOpa ATLAS. KpaTKo H3flo)!(eHbI npHHUHTIbI pa60TbI 

H OCHOBHbIe napaMeTpbI MafHHTHoH CHCTeMbI, BHYTpeHHero )J,eTeKTopa 

(TIOflynpoBo)J,HHKoBbIe nHKceflbHbIH H MHKpocTpHnoBbIe )J,eTeI<T0pbl, a TaK)!(e TpeKoBbIH 

)J,eTeI<TOp nepexo)J,Horo H3flyqeHH5l). TaK)Ke onHcaHa pa60Ta 3fleI<TpOMafHHTHoro 

KaflopHMeTpa Ha OCHOBe )KH)J,Koro aproHa H a)J,poHHoro KaflopHMeTpa. yi3flQ)KeH npHHUHTI 

http:01.04.23
http:OpraHH3au.HH


II 

pa60Tbi MIOOHHOrO ero 

B rJIaBe 2 no,n:po6HO onMCblBaeTC5.I TpeKoBbIH M3nyqeHll5.1, 

I<OTOPbll1 COCTOHT 113 ,n:peflq)OBblX Tpy6oK, pacnonQ)KeHHblx B,n:onb OCll nyqKa B 

T.IaCTll ATLAS II nepneH,n:llKyn5.lpHo OCH nyllKa B TopueBblx 

'-lacnlX ,n:eTeKTopa. ,I(eTeKTop I13MepJIeT 'laCTHU 

C nOMolUbro nepexo,n:Horo H3nyqeHH5.I 3a C'-leT HX BhICOI<Or0 

ABTop H3J1araeT 3aMeHbi B TRT 

Mo,n:yneM ra30BOM CMeCM Ha OCHOBe KceHOHa Ha ClvleCb Ha OCHOBe aprOHa. 

yxy,n:weHYle 3tPtPeKTHBHOCTH perHCTpaUHH I( KOTOPOH npI1Bo,n:HT 3aMeHa 

ra30BOH CMeCH. nony'-lHTb HOBble I{aJ1H6pOBO'-lHble K03tPtPHUHeHTbI, aBTopOll.1 6hlJ1a 

BbInOJ1HeHa Mo,n:HClmI<aUH5.I ATLAS. 

3Cp{peKTMBHOCTll ra30BblMll 

nOKa3aHO, <ITO nOJIHaJI 3aMefIa 

KceHOHOBblX CMeceH Ha K 

H,n:eHTH(IH1l<awm MIOOHOB B l(OJII1<IeCTBe 

COCTaBllT OKOJIO 57% ,n:JI5.I Kal< ,n:JIJI [(CeHOHa TaKa51 npllMeCb BceiO 

J1HWb 2%. 

MeTo,n:llKa 

npOBo,n:HflC5I. nOI1CK JI\.I1, a 3aTeM TpeKa 

KaH,n:I1,n:aTOB B B+ Me30Hbl. B C06bITI111 nO.HBmmOCb o,n:Horo KaH,n:ll,n:aTa B B+, 
3-x ,n:J151 OKOHLIaTeJIbHOrO oT6opa B+ Me30Ha. 

nonyqeHHblx 3Ha'leHI1H 

C ll3BeCTHhiMll ,n:aHHbiMll ll3 ,n:pyrllX 

Me30Ha Haxo,n:llTC.H B 

xopoweM comaC:HfI C pe3YflbTaTaMM 3KCnepllMeHTOB, 'lTO no,n:TBep)K,n:aeT 

npaBllJ1bHOCTb 11 CTa6I1JIbHOCTb Kam:!6pOBI(I1 BHYTpeHHero ,n:eTeKTopa 

B 5 onI1CbIBaeTC5.I 

T5DKeJIOrO 11 JIenmro MaCCOBbIX COCT05l.HI1M B; Me30Ha Af's. 

pacna,n:bl ---t J / If/¢; , HaKonJIeHHble 3HeprH5.lX 7 11 8 

OCUHnJI5I.UI1H KaOHOB H 

PacCMOTPeHbI Bem:!'-lI1Hbl napaMeTpoB, 

TalOKe TO'-lHOCTI1 3THX MeTo,n:I1Ka aHaJIH3a 

,n:aHHbIX, aJIrOpl1TM peI<OHcTpYKUI1I1 Jl\jJ KaH,n:I1,n:aTOB 11 ¢ KaH,n:I1,n:aTOB no Ha napy 

06cY)K,n:aroTc5I. CI1CTeMaTI1'-leCI<I1e 

npM 7 H 8 
'-lTO COOTBeTCTByeT MHTerpaJIbHOM CBeTHMOCTI1 I 

pe3yJ1bTaT BeJ1H4I1H ¢s M Af's B C 

,n:pyrHX (DO, eMS, C 

B 3aKJIlO'-IemUf OCHOBHble pe3YJlbTaThI ,n:HccepTaW1H. 

ABTopoM ,n:MccepTaUI1H no,n:roTOBKH rrepexo,n:Horo 

2 

http:3HeprH5.lX


K Ha60py CTaTI1CTI1KYl B Onpep,eJJeHhI KaJ1Yl6pOBOYHhle 

KOHCTaHTbr p,JJ5I CMeCYl Ha OCHose bhlJJ BhIIIOJJHCH aHam13 cnCKTpOB 

yaCTI1U npl1 coyp,apCHI15IX, npOBep,eHO MaCChI 

B+ Me30Ha. bhIJ1l1 BemiYI1HhI ¢a3hl rA I1 111l1pVlIl' UDKeJJoro 

11 JJerI<OfO MaCCOBhIX COCT05IHl1H 

CMeceH Ha OCHOBe 

CTaTI1CTl1KI1 B 

B CO 

pe3YJJhTaTOM ,nl1CCepTaW1l1 5{BI1JJOCb 

113MepeHI1e C TO!.fHOCTbtO napaMeTpOB rA 11 L\fs. MaCBCI<l1H 

npo,neMOHCTpl1pOBaJJ XOPOlllHH nOHl1MaHl15I 

nOHl1MaHM5I 3ap,aq 11 BJJa,neHl1e MeTo,naMI1 

CTaTI1CTl1QeCI<OfO aHaJJM3a ,naHHbIX. 

B I1MeeTC5I He,nOCTaTKOB. 

0630pa 0 HapyweHMI1 CP CI1MMeTpHH B 

51BJI5IeTCR O,nHOH 1'13 OCHOBHblX ,nI1 CC epTaUM1'1, 

no 3TOH nOMeCTHTh B HaQaJJe KpoMe 

,nonOJJHHTb ::ny !.faCTb p,aHHbIMH, nOJJyyeHHbIMl1 B 
Me30HOB H KaOHOB H 3HaYHTeJJbHO nOKa3aTh ¢113I1KY CKM 1'I"\,"'TrY' 

BemIYHHY q)a3bI ¢", B CTaH,napTHOH (CTp.61). 

IJ,eJJhtO pa60ThI RBJJ.>IeTCH nOHCK B03Mo)KHOfO OTKJJOHeHHH OT BeJIJ1<Il1HbI. B CBH3H C 

3THM 6bIJJO 6bI Ba)KHO nOKa3aTb, KaI<l1e BeJJHYHHbr ¢a3bI (A npe,nCKa3bIBatOTCH B 

paCWHpeHHHX CTaHP,apTHoi1 MOp,eJJH, T.e. HaCKOJJbKO Ba)KHO npOBop,HTb H3MepeHIUI 

¢a3bl 11 Kal<l1e MOp,eJJH, I1JJH napaMeTpbl 3TO n03BOJJl1T ,Upyrl1Ml1 

CJJOBaMl1, B 3TOM pa3p,eJle HeT ¢OpMyJJl1pOBKH 

{A B B: -7 J / vHf; . B 

3HayeHl1e ¢a3bI ¢s, QYBCTBI1TeJJbHO K «HOBOH ¢H3I1K}D>, HO Hl1Kar< He 

npo,neMOHCTpHpOBaHO ]( HMeHHO <p11311Ke». 3. 3, B KOTOPOH 

BbIDOJ1HeH aHaJI!13 CneI(TpOB 3apmI<eHHblX QaCTl1U B p-p coy.n.apeHl1nX 

HeCKOJJbKO Bbrna,naeT l13 06meH TeMbI p,l1ccepTaUl1l1 11 He OyeHb 

l1CCJJeP,OBaHl1eM B Me30HOB, COCTaBJJ5ilOT maBHoe 

P,l1CCepTaUl1l1. 

Op,HaKO OTMeLJeHHble BbIwe Hep,OCTaTKl1 HH B Mepe He CH!1)KatOT ueHHOCTb 

11M OyeHb l1HTepeCHble H I<aqeCTBeHHble 

He BbI3bIBaeT COMHeHl1H. B 
3HaqHTeJJbHOe BHHMaHHe aHaJJ113Y CHCTeMaTl1LJeCI<l1X "ITO p,OnOJJHl1TeJJbHO 

o Ha,ne)](HOCTl1 ,UHccepTaHT 

npop,eMOHCTpl1pOBa..a xopowee BJla,neHHe MeTo,naMH aHaJJ113a p,aHHbIX, 

Ii ¢OPMYJIHpOBaTb ¢113l1'-feCI<l1e pe3YJJbTaTbI 11 HCHO YIX 113JJaraTb. 

BbICOKOM HaytlHOM ony6Jfl1KOBaHbl B 

pe¢epHpyeMbIx COOTBeTCTBy'KlIUHX Cnl1CKY BAK, ,nOKJ1ap,bIBa..;ll1Cb 

Ha POCCl1HCI<l1X 11 Me)Kp,YHapOP,HbIX nOJlHOCTbtO 11 
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npaBI1JIbHO OTpa)KaeT CO)J,ep)KaHl1e )J,l1CCepTaul1Y1. Pa60Ta B ueJIOM aI<I<ypaTHo 

OcpOpMJIeHa, OCHOBHble nOJIO>KeHIUI, pe3YJIbTaTbI 11 BbIBO)J,bI pa60Tbl qeTKO 

CCPOPMYJIl1pOBaHbI 11 lICHO I13JIO>KeHbI. Pe3YJIbTaTbI, nOJIyqeHHble aBTOpOM )J,I1CCepTaUI1I1, 

MoryT 6bITb I1CnOJIb30BaHbI npl1 npOBe)J,eHI1I1, nJIaHl1pOBaHI1I1 11 aHaJII13e 3KCnepl1MeHTOB B 

POCCl1HCKI1X ueHTpaX: I1T3cp, I1cpB3, OI15II1, <I>I1AH, HI1I15I<P MfY, I15II1 PAH, 

I15I<I> CO PAH 11 )J,p., a TaK)Ke B 3apy6e>KHbIX JIa60paTOpl1lIX, B KOTOPbIX Be)J,YTClI 

HCCJIe)J,OBaHl1lI no cpI13I1Ke BbICOKl1X 3Heprl1H . 

TaKI1M 06pa30M, )J,I1CCepTaUI1lI MaeBCKoro ApTeMa CepreeBI1Qa «IlpeUl13110HHble 

113MepeHl11I XapaI<TepI1CTl1K B(s)-Me30HOB 11 I1X pacna)J,OB B 3KcnepHMeHTe ATLAS» 

}lBJIlIeTClI 3aBepwe~IHoH HayqHO-I<BaJIl1cpI1I<aUI10HHOH pa6OToH, nOCBlIll.l,eHHOH aKTyaJIbHOH 

np06JIeMe cOBpeMeHHoH CPI13I1Kl1 BbICOKI1X :meprl1H, 11 cooTBeTCTByeT cneUI1aJIbHOCTI1 

01.04.23 - «cp113I1Ka BbICOI<I1X 3HepfI1H». TIOJIyqeHHble pe3YJIbTaTbI lIBJI5nOTClI HOBbIMI1 11 

I1MeWT cyrI.(ecTBeHHoe 3HaQe~II1e )J,JIlI Hayr<l1. Pa60Ta nOJIHOCTbW y)J,oBJIeTBOplIeT 

Tpe6oBaHI1lIM n. 9 TIOJIQ)KeHl1lI 0 npl1cY)I<)J,eHl1I1 yqeHblx cTeneHeH, YTBep)K)J,eHHoro 

nOCTaHOBJIeHI1eM TIpaBI1TeJIbCTBa pcp N2842 OT 24 ceHTlI6plI 2013 r. C )J,onOJIHeHI1lIMI1 

N2335 OT 21 anpeJIlI 2016 r., a MaeBCI<l1H ApTeM CepreeBI1Q 3aCJIY)KI1BaeT npI1cY>K)J,eHl1lI 

yqeHoH CTeneHI1 KaH)J,I1)J,aTa CPI13I1I<o-MaTeMaTI1QeCKI1X Hayr< no CneUI1aJIbHOCTI1 01.04.23 

«cp113I1Ka BbICOI<l1X 3HepfI1H». 

Pa60Ta 3aCJIywaHa 11 o6c~K)J,eHa Ha 3ace)J,aHl1l1 HayqHo-TeXHI1QecI<oro COBeTa 

OT)J,eJIa qlI13HI<I1 BbICOKI1X 3Heprl1H M5IM PAH 4 anpeJIlI 2017 rO)J,a, npOTOKOJI N2 4. 

OT3bIB Ha )J,l1CCepTaUl1W nOArOTOBI1JI 


)J,OKTOP C[lI13.-MaT. HayK, npocpeccop roT. KY)J,eHI<O 


3aBe)J,YWll.l,I1H OT)J,eJIOM CPI13I1I<11 BbICOKHX 3HeprI1H. 


3JIeI<TpOHHbIH a)J,pec: kudenko@inr.ru 


<Pe)J,epaJIbHOe rocY)J,apCTBeHHOe 6w)J,)KeTHOe yqpe)K)J,eHl1lI HayI<l1 


I1HCTI1TYT lI)J,epHblx I1CCJIe)J,oBaHl1H POCCI1HCI<OH aKa)J,eMI1I1 Hayr<, 


a)J,pec: 117312, r. MocKBa, npocneKT 60-JIeTI1lI OKT1I6plI, 7a. 


TeJI: +7(499) 135-77-60, cpaKc: +7 (495) 132-22-68. 


3JIeKTpOHHbIH a,Ll.pec: inr@inr.m 
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