
OT3biB 

oqm:I.J;HaJibHOrO OITITOHeHTa 

Ha ,II,HccepTau;rroHHYIO pa6oTy Ma3ypa Hrop.H AJieKcaH,II,poBrrqa 
11 HccJie,II,oBaHrre pe3oHaHCHbiX .H,II,epHbiX ITpou;eccoB B MHKpocKoiTrrqecKrrx ITO,II,XO,II,ax c 

HCITOJib30BaHH:eM OCI.J;HJIJI.HTOpHOrO 6a3H:Ca 11 

ITO CITei.J;HaJibHOCTH 01.04.16 - cPH3HKa aTOMHOrO .H,II,pa H 3JieMeHTapHbiX qacTHI.J; 

B HacTo.H:r_u;ee BpeM.H H3BeCTHbi ::>¢¢eKTHBHbie ab initio ITO,II,XO,II,bi oiTrrcaHH.H CB.H3aHHbiX co

CTO.HHHH: KBaHTOBbiX CHCTeM, COCTO.HIII:HX H3 HeCKOJibKHX qaCTfii.J;, O,II,HaKO pa3BHTH:e ab initio 

ITO,II,XO,II,OB ,II,JI.H COCTO.HHHH HeiTpepbiBHOrO CITeKTpa ,II,JI.H CHCTeM , COCTO.HIII:HX H3 6oJiee qeM 

qeTbipex qacTHI.J; 3aMeTHO OTCTaeT. 3a,II,aqa MHKpOCKOITHqeCKOrO OITHCaHH.H COCTO.HHHH HeiTpe

pbiBHOrO CITeKTpa .H,II,epHbiX CHCTeM Ha OCHOBe HHcPOpMai.J;HH 0 peaJIHCTHqeCKOM Me)KHJKJIOH

HOM B3aHMO,II,eHCTBHH ( ab initio) .HBJI.HeTC.H aKTyaJibHOH ITp06JieMOH TeopeTH:qecKOH cPH3HKH 

H ¢rr3HKH aTOMHoro .H,II,pa. Pa3BHTHe TaKHX ITO,II,XO,II,OB B ITepByro oqepe,II,b Ba)KHO ,II,JI.H OITHCa

HH.H pe30HaHCHbiX COCTO.HHHH 3K30TH:qeCKHX CHCTeM, COCTO.HIII:HX H3 HeCKOJibKHX HJKJIOHOB, 

KOTOpbie .HBJI.HIOTC.H ITpe,II,MeTOM HHTeHCHBHbiX TeOpeTrrqecKHX H 3KCITepH:MeHTaJibHbiX HCCJie

,Il,OBaHHH. 

,Il,rrccepTai.J;H.H ITOCB.H:r_u;eHa pa3pa60TKe HOBOrO 3cPcPeKTHBHOrO MeTO,II,a pacqeTa COCTO.H

HHH HeiTpepbiBHOrO CITeKTpa .H,II,epHbiX CHCTeM B ITpH6JIH)KeHHH ,II,eMOKpaTH:qecKOrO paCITa,II,a B 

paMKax ocn;HJIJI.HTOpHoro ITpe,II,cTaBJieHH.H (Harmonic Oscillator Representation of Scattering 

Equations (HORSE)) H MO,II,eJIH o6oJioqeK 6e3 HHepTHoro Kopa (No-Core Shell Model (NCSM)). 

Y,II,aqHa.H Haxo,II,Ka ,II,HccepTaHTa cocTOHT B TOM, qTo ITprr6JIH)KeHrre ,II,eMOKpaTrrqecKoro paciTa

,II,a B rHITepc¢eprrqeCKOH ITapaMeTpH3ai.J;HH IT03BOJI.HeT ITO CJTH OrpaHHqHTbC.H paCCMOTpeHH:eM 

O,II,HOKaHaJibHoro pacce.HHH.H (Single-State-HORSE (SS-HORSE)) ITPH Ka)K,II,OM cPHKcrrpoBaH

HOM 3HaqeHHH 3HeprHH, HCITOJib3J.H HHTepiTOJI.HI.J;HIO ,II,aHHbiX paCCe.HHH.H ,II,JI.H ITO,II,XO,II,.H:r_u;ero 

Ha6opa co6cTBeHHbiX 3HaqeHrrH: cocTaBHoH: crrcTeMbi , H TeM caMbiM H36e)KaTb Tpy,II,oeMKoro 

BblqHCJieHH.H cPJHKI.J;HH fpHHa MHIIIeHH, He06XO,Il,HMOH ,II,JI.H peiiieHH.H MHOrOKaHaJibHOH 3a,II,aqrr 

pacce.HHH.H . 

,Il,rrccepTai.J;H.H COCTOHT H3 BBe,II,eHH.H, Tpex rJiaB, 3aKJIIOqeHH.H, CITHCKa ITJ6JIH:Kai.J;HH ITO 

TeMe ,lJ,HCCepTai.J;HH H CITHCKa I.J;HTHpyeMOH JIH:TepaTypbi. 

Bo BBe,II,eHHH o6ocHoBaHa aKTyaJibHOCTb ,II,HccepTau;rroHHoH: pa6oTbi, c¢opMyJirrpoBaHbi 

I.J;eJib H 3a,II,aqrr HCCJie,II,OBaHHH, apryMeHTHpOBaHa HX HayqHa.H HOBH3Ha, ITOKa3aHa ITpaKTHqe

CKa.H 3HaqHMOCTb ITOJiyqeHHbiX pe3JJibTaTOB , ITpe,II,CTaBJieHbi BbiHOCHMbie Ha 3a:r_u;HTJ HayqHbie 

ITOJIO)KeHH.H. 

B ITepBOH rJiaBe pa3pa6oTaH H aiTp06HpOBaH MeTO,II, OITHCaHH.H COCTO.HHHH O,lJ,HOKaHaJibHOrO 

pacce.HHH.H B ocn;HJIJI.HTOpHOM ITpe,II,cTaBJieHHH (Single-State-Harmonic Oscillator Represen

tation of Scattering Equations (SS-HORSE)). IIprrBe,II,eHbi paccqrrTaHHbie B MeTo,II,e SS

HORSE ::>Heprrrrr H IIIHpHHbi pe3oHaHCOB .H,II,pa 5He, IToJiyqeHHbie Ha ocHoBe cocTO.HHHH: NCSM 

c pea.nrrcTrrqecKHM N N-B3aHMO,II,eH:cTBHeM JISP 16 ,II,JI.H pacce.HHH.H ~- rr ,II,JI.H pacce.HHH.H ~
B CHCTeMe HeHTpOHa H a-qacTHI.J;bi. 9HeprHH H IIIHpHHbi pe30HaHCOB HaXO,II,.HTC.H B COrJiaCHH 

c ITOJiyqeHHbiMH B R-MaTprrqHoM ITO,II,XO,II,e Ha ocHoBe ::>KciTeprrMeHTaJibHbiX ,II,aHHbiX. 

Bo BTopoH: rJiaBe MeTO,II, SS-HORSE o6o6:r.u;aeTc.H Ha cJiyqaH: ,II,eMOKpaTrrqecKoro paciTa,II,a 

H ITpHMeH.HeTC.H ,Il,Jl.H HCCJie,II,OBaHH.H pe30HaHCHbiX xapaKTepHCTHK CHCTeMbi qeTbipex HeHTpO

HOB, COOTBeTCTBJIOIII:HX He,II,aBHHM 3KCITepHMeHTaJibHbiM ,II,aHHbiM. 

B TpeTbeH: rJiaBe Ha ocHoBe aJiropHTMa JlaHI.J;OIIIa c¢opMyJirrpoBaH ITOCJie,II,oBaTeJibHbiH: 

MeTO,II, OITHCaHH.H O,II,HOKaHaJibHOrO paCC8.HHH.H, B KOTOpOM MHIIIeHb OITHCbiBaeTC.H OCI.J;HJIJI.H

TOpHbiMH cocTO.HHH.HMH c ITpOH3BOJibHbiM qrrcJIOM KBaHTOB. IIoKa3aHo, qTo B ::>TOM cJiyqae 

3pMHTOBbiH OITepaTOp ITpe,II,CTaBHM TpeX,II,HarOHaJibHOH MaTprru;eH: H H:Tepai.J;HH JlaHI.J;OIIIa IT03-



BOJUIIOT reHepMpoBaTb ociJ,MJIJUITOpHbiM 6a3MC. B TaKOM 11o,n;xo,n;e C,II;BMr cPa3bi pacceRHMR B 

llapiJ,MaJibHOM BOJIHe ,n;aeTCR cPOPMYJIOM, BKJIIO'IaiOill,eM peryJIRpHbie M HeperyJIRpHbie OCIJ,MJI

JIRTOpHbie peiiieHM5l ,IJ;JI5l CB060,IJ;HOrO raMMJibTOHMaHa M K03cPcPMIJ,MeHTbl pa3Jio:tKeHM5l pa,IJ;M

aJibHOM 'IaCTM BOJIHOBOM cPYHKIJ,MM 110 JiaHIJ,OIIIeBCKOMY 6a3MCy. 

B 3aKJIIO'IeHMM CcPOPMYJIMpOBaHbl OCHOBHbie pe3yJihTaTbl ,IJ;MCCepTaiJ,MOHHOM pa60Tbl. 

B ,n;MccepTaiJ,MOHHOM pa6oTe aBTopoM IIOJiy'IeHbi cJie,II;yiOill,Me Ba)KHbie pe3yJihTaTbi: 

IIpe,n;Jio)KeH HOBhiM MeTo,n; (SS-HORSE - Single-State/ Harmonic Oscillator Representa

tion of Scattering Equations) pac'IeTa cocTORHMM HellpepbiBHoro ClleKTpa R,n;epHbiX CMCTeM 

B 11pM6JIM)KeHMM ,IJ;eMOKpaTM'IeCKOrO pac11a,n;a. 

MeTo,n; SS-HORSE yc11ernHo 11pMMeHeH ,II;JIR pac'IeTOB pacceRHMR HeifTpoHa Ha a-qacTMIJ,e 

c peaJIMCTM'IeCKMM N N - B3aMMo,n;eifcTBMeM JISP16. IIoJiy'IeHHbie xapaKTepMCTMKM pe3oHaHc

Horo M Hepe3oHaHcHoro pacceRHMR Haxo,n;RTCR B pa3yMHOM corJiaCMM c ::>KcllepMMeHTaJibHbiMM 

,IJ;aHHbiMM. 

MeTO,IJ; SS-HORSE 11pMMeHeH ,IJ;JIR IIOMCKa pe30HaHCHOrO COCT05lHM5l CMCTeMbl 'IeTbipex 

HeifTpOHOB c N N-B3aMMo,n;eifcTBMeM JISP16. IIoKa3aHo cylll,eCTBOBaHMe pe3oHaHcHoro co

CTORHMR TeTpaHeMTpOHa C 3HeprMeM OKOJIO 0.8 MaB M IIIMpMHOM OKOJIO 1.4 MaB. chOT pe-

3YJibTaT corJiacyeTCR c ::>KcllepMMeHTOM ( "Candidate Resonant Tetraneutron State ... ", PRL 

116 (2016), 052501). 

Ha ocHoBe CBOMCTB ociJ,MJIJIRTOpHoro 6a3Mca M aJiropMTMa JiaHIJ,OIIIa llpe,n;Jio)KeH IIOCJie

,n;oBaTeJibHbiM MeTO,II; OIIMCaHMR O,II;HOKaHaJibHOrO pacceRHMR B R,IJ;epHbiX CMCTeMaX Ha OCHOBe 

HORSE M SS-HORSE. 

IIpaKTM'IecKaR IJ,eHHOCTb pe3yJihTaTOB ,n;MccepTaiJ,MOHHOM pa6oThi cocTOMT B TOM, 'ITO pa3-

pa6oTaHHbiM 3cPcPeKTMBHbiM MeTO,II; SS-HORSE 11pM Cylll,eCTBeHHO MeHbiiiMX 3aTpaTaX Bbi

'IMCJIMTeJibHbiX pecypcoB 110 cpaBHeHMIO c Tpa,n;MIJ,MOHHhiM MeTO,IJ;OM HORSE 11pMMeHMM ,IJ;JIR 

OIJ,eHKM xapaKTepMCTMK pacce5lHM5l 3KC11epMMeHTaJibHO MaJIOM3y'IeHHbiX pe30HaHCHbiX llpO

IJ,eCCOB. TaKaR MH¢opMaiJ,MR Heo6xo,n;MMa ,IJ;JIR IIJiaHMpoBaHMR M IIOCTaHOBKM coBpeMeHHbiX 

3KC11epMMeHTOB B o6JiaCTM R,IJ;epHOM cPM3MKM. 

Pa3pa6oTaHHbie B ,IJ;MccepTaiJ,MOHHOM pa6oTe MeTO,IJ;bi MoryT 6biTb MCIIOJih30BaHbi ,IJ;JIR 

OIIMCaHMR pe3oHaHCHbiX cocTORHMM 3K30TM'IeCKMX MaJioHyKJIOHHhiX CMCTeM. Pe3yJibTaTbi, 

11pe,II;CTaBJieHHbie B ,IJ;MCCepTaiJ,MOHHOM pa6oTe, MOryT HaMTM 11pMMeHeHMe B TeopeTM'IeCKMX 

M 3KC11epMMeHTaJibHbiX MCCJie,IJ;OBaHMRX B 06JiaCTM R,II;epHOM cPM3MKM, KOTOpbie 11pOBO,IJ;5lTC5l 

B poccMMCKMx Hay'IHhix IJ,eHTpax: B TOrY (r. Xa6apoBcK), MfY MMeHM M. B. JioMoHoco

Ba (r. MocKBa), Ol15ll1 (r. ,II,y6Ha), HI1"U "KypqaTOBCKMM MHCTMTYT" (r. MocKBa), MI1<PI1 

(r. MocKBa), CII6fY (r. CaHKT-lleTep6ypr), BfY (r. BopoHe)K) M 3apy6e)KHbiX Hay'IHhiX 

IJ,eHTpax. 

B ,n;MccepTaiJ,MOHHOM pa6oTe MO)KHO yKa3aTh cJie,II;yiOill,Me He,n;ocTaTKM: 

1) B pa6oTe MCIIOJib30BaHa TOJihKO o,n;Ha Mo,n;eJib Me)KHYKJIOHHoro B3aMMo,n;eifcTBMR c pe

aJIMCTM'IeCKMM N N -B3aMMo,n;eifcTBMeM JISP 16. BbiJIO 6bi IIOJie3HO MCCJie,n;oBaTb cMcTeMy qe

Tbipex HeMTpOHOB C pa3JIM'IHbiMM MO,IJ;eJIRMM Me)KHYKJIOHHOrO B3aMMO,II;eMCTBM5l. 

2) He YIIOMMHaeTcR B03MO)KHOCTb 11pMMeHeHMR MeTo,n;a SS-HORSE ,IJ;JIR OIIMCaHMR llpo

IJ,eccoB pacceRHMR 3apR)KeHHbiX qacTMIJ,. 

~aHHbie 3aMe'IaHM5l He BJIMRIOT Ha BbiCOKYIO OIJ,eHKy pe3yJihTaTOB ,II;MCCepTaiJ,MOHHOM pa-

60Tbi, MX CJie,II;yeT paCCMaTpMBaTb KaK HallpaBJieHMe 6y,n;ylll,MX MCCJie,IJ;OBaHMM ,IJ;MCCepTaHTa. 

~MccepTaiJ,MOHHYIO pa6oTy Ma3ypa I1ropR AJieKcaH,n;poBM'Ia cJie,n;yeT KJiacCMcPMIJ,MpoBaTh 

KaK 3aKOH'IeHHOe OpMrMHaJibHOe MCCJie,IJ;OBaHMe, BbiiiOJIHeHHOe Ha BbiCOKOM Hay'IHOM ypOBHe. 

Co,n;ep)KaHMe aBTope¢epaTa cooTBeTCTByeT co,n;ep)KaHMIO ,n;MccepTaiJ,MM. IIy6JIMKaiJ,MM IIOJI

HO OTpa)KalOT OCHOBHbie Hay'IHbie IIOJIO)KeHM5l M BbiBO,IJ;bi, CO,II;ep)Kalll,MeCR B ,IJ;MCCepTaiJ,MM. 

Pe3yJihTaTbi, M3JIO)KeHHbie B ,n;MccepTaiJ,MM, o11y6JIMKOBaHhi B 4 cTaTbRX B Be,IJ;ylll,MX peiJ,eH-



3HpyeMbiX Hay'IHbiX )KypHa.nos, peKoMeH,LI.OBaHHbiX BAK, KOTOpbie HH,LI.eKcHpyiOTca B Me)K

,LI.yHapo,LI.HbiX 6a3ax Web of Science HJIH Scopus, a TaK)Ke B 5 cTaTbax B c6opHHKax Tpy,LI.oB 

KOH¢epeHII,HH, KOTOpbie HH,LI.eKCHpyiOTC51 B PI1H~. 

C'IHTaiO, 'ITO ,LI.HccepTaii,HOHHaa pa6oTa Ma3ypa I1ropa AJieKcaH,LI.pOBH'la Ha TeMy "I1c

CJie,LI.oBaHHe pe30HaHCHbiX 51,LI.epHbiX ITpOII,eCCOB B MHKpOCKOITH'leCKHX ITO,ll.XO,LI.aX C l1CITOJlb30-

BaHHeM ocii,HJIJiaTopHoro 6a3Hca" y,LI.oBJieTBopaeT IToJio)KeHHIO o ITpHcy)K,LI.eHHH y'leHbiX cTe

ITeHeH:, yTsep)K,LI.eHHoro ITocTaHOBJieHHeM ITpaBHTeJibCTBa P<D OT 24.09.2013 r. N2842 (s pe

,LI.aKII,HH I1ocTaHOBJieHH51 ITpaBHTeJibCTBa P<D OT 21.04.2016 r. N2335), ITpe,LI.'b51BJiaeMbiM K 

,ll.HCCepTaii,H51M Ha COHCKaHH:e y'leHOH CTeiTeHH KaH,LI.H,LI.aTa ¢H3HKO-MaTeMaTH'leCKHX HayK ITO 

CITeii,HaJibHOCTH 01.04.16 - ¢H3HKa aTOMHOrO 51,LI.pa l1 9JleMeHTapHbiX 'laCTHII,, a ee aBTOp, 

Ma3yp I1ropb AJieKcaH,LI.pOBH'l, 3acJiy)KHBaeT ITpHcsoeHHa eMy cTeiTeHH KaH,LI.H,LI.aTa ¢H3HKO

MaTeMaTH'leCKHX HayK ITO CITeii,HaJibHOCTH 01.04.16. 
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