
AHHOTIIPOBAHHbIB OTlffiT 

o pe3yJihTaTax HMP no rpamy 3a 2018 ro,n: 

KoHKypc 2018 ro,n:a Ha co11cKai:rne rpaHTOB 
,r:t;IDI no)J,)l;ep)l(Kll m1y~rno-MCCJie,n:oBareJihCKOH pa60T.hl 

aCI1MpaHTOB H MOJIO,n:DIX COTpy,r:t;HHKOB filY 

HarrpaBJieHHe <l>H3HKa H acTpOHOMllil Illmpp rpaHTa 091-18-213 

1. Ha.HMeHoBaI:IHe HMP no rpamy Ilapa<l.>epMHonnoe KBaHTOBaI:IHe noJieli Ha ocHoBe 

aJire6pbI lliI so (2M+2) ll IIpHJIO)KeHHe K KOHTHHYaJihHOMJ' npeJlCTaBJieHJOO ~ 

rpnna MaCCHBHbIX qacnm CO CilHHOM 1 B paMKax <1.>opMaJIH3Ma Jh<l><l>H­

Ha-KeMMepa-IleTI>e. 

2. CTPYKTYPHOe nonpa3,n:eJieHHe (Kmpenpa, Jia6opaTopIDI) 

3. HcnoJIHHTeJih HMP EoH.llapeHKo AHacTaCIDI HropeBHa 

4. KoopL(HHarI>I HcnoJIHHTeIDI HMP _ 

5. 0)Kll.l1:aeMbie pe3yJII>TfilbI B COOTBeTCTBHH c 3IDIBJieHHDIM IlJiaHOM pa60TbI 

B xo,n:e BDinoJIHeHIDI npoeKTa rmaHHpOBaJIOCh: 

(1) B paMKax cxeMDI napaq,epMHOHHoro KBaHTOBaHIDI, npe,n:JIO)Kennoli B. Geyer H 

OCHOBaHHOH Ha anre6pe nil opTOfOHaJihHOH rpyrrrrnI so (2M + 2), onpe,n:eJIHTb 0606-

rn;eHHe CHCTeMDI KOMAfYTa.I(HOHHbIX COOTHOilleHHli KOMnOHeHT rpnna onepaTOpOB pO)K-

.n;eHIDI H YIIl1'ITO)KeHIDI a f , k = 1, ... , M, OTBeqaromHX nomo (jJ a, onepaTopoB po)KJleHIDI H 

YIIl1'ITO)KeHIDI bf' OTBeqaromHX BCnOMOrareJihHOMy IIOJIIO (/Jb H ,n:onoJIHHTeJibHOfO one-

paropa ao; 

(2) ycTaHOBHTb CB513b Me)K,r:t;y rrpe)lJIO)KeHHOH HaMH paHee .n:e<t>opMHpoBaHHOH aJI-

re6poi1: Marpll1( 1]µ ,I(3$$nna-KeMMepa-IleTne (z - KOMITJieKCHDili napaMeTp ne$opMa­

mrn), BKJIIOqaromerr B ce651 TPH THIIa MaTplI1( /3µ, (µ H w, H napa$epMHonnoi1: onepa-

TOpHoli aJire6poi1: nop5I)lKa p = 2, BKJIIOqaromeli orreparop1>1 al , bf H ao; 



(3) orrpe,n:eJIJITb MeXaHM3M BBe,n:e~ rraparpaccMaHOBbIX IIHCeJI (kB o6rrzyro CXeMY 

rrapacpepMHoHHoro KBaHTOBa.HIDI, oc:HoBaHHyIO Ha anre6pe Jla SO (2M + 2) H, B qacT­

HOCTH, HaifrH ID3HbIM BH,U KOMM)'Ta:QHOHHbIX COOTHOmeHHif ,UIDI KOMilOHeHT rpHHa one-

paropoB a f , bf H rraparpaccMaHOBbIX qfiCeJI ~k; 

( 4) Ha OCHOBe Haii:,neHHOM CHCTe1'1bI TPHJIHHeMHbIX KOMM)'Ta:QHOHHblX COOTHome-

~ + b+ HHH Me)J(,lzy orrepaTopaMH po)K.[(eHIUI H YJfWIT02KeHIUI ak , f, ,n:orroJIHHTeJibHoro orre-

paropa a0 H rraparpaccMaHOBbIX qttcen (k rroCTpOHTh rrapacpepMHOHHbie KorepeHTHbie 

COCTO.IDIIDI KaK cp)1HKUI1M rraparpaccMaHOBhIX IIHCeJI H rrapaMeTpa .n:ecpopMa:o;Hli z; 

( 5) HaiITH cpOpMYJihl rrepexo.n:a OT MafpfiqlibIX 3JieMeHTOB, orrpe.n:eneHHbIX B 6a3HCe 

KorepeHTHbIX cocTo5IHJill pacmttpeHHoif rrapacpepMHOHHOM anre6pbr rrop51,ll;Ka 2, K rrpe.n:­

CTaBJieHIDO, B KOTOpOM MaTpHIJ.bI /3.u, (µ H OJ HCXO,UHOM DKP-anre6pbl HMeIOT 3a,UaHHbIM 

BH,U. 

6. OcHOBHbie rro.rryqeHHbie HayqHI>Ie pe3YJibTITThI 

(1) pacIDHpeHHa51 CHCTeMa TpHJIHHeMHbIX KOMMJTa:o;HOHHblX COOTHOIIIeHHif, 

BKJIIOqaIOII{HX B ce651 orrepaTOphI af, a0 H rraparpaccMaHOBhI IIHCJia t,k, H rronyqeHHbIX B 

paMKax rrapacpepMHOHHOro KBaHTOBa.HIDI, OCHOBaHHOro Ha anre6pe JIB opTOrOHaJibHOM 

rpyIIIlhl SO (2f1+ 2), rrepemmma n 6orree KOMIIaKTHol! u <j>H3wiecKH 6orree rrar.JIJl)1Hoi! 

Q:>opMe Ha OCHOBe BBe,n:eHIDI B paCCMOTpeHHe BCIIOMOraTeJThHOro IIOJUi (/Jb ii COOTBCTCT-

B)'IOII(HX eMY orrepaTopos p02K,ll;eHIUI H yHfiqT02KeHIUI bf , k = 1, .. . , M, rrptt 3TOM .n:o-

rroJIHITTeJihHbIM orreparop a0 B ,ll;aHHOM cxeMe KBaHTOBa.HIDI Bhipa2KeH B TepMHHax one-

paTopoB po)K,[(eHIUI H ymrIITmKemrn MCXO,UHOTO HOIDI (/Ja M BCITOMOTareJihHOro ITOIDI (/Jb; 

(2) onpe,n:eJieHa CHCTeMa 6HJIHHeMHbIX KOMM)'Ta:QHOHHbIX COOTHomeHHif ,ll;IDI 

KOMITOHeHT rpHHa ,ll;aHHbIX orrepaTOpOB at' ao H rraparpaCCMaHOBhIX IIHCeJI ~k, o6pa­

II(aIOII(a51 B TO)K,[(eCTBO yrroM5IH)'TYIO BhIIIIe pacrrrnpeHH)'IO CHCTeMY TpHJIHHeMHbIX KOM­

MyTa:QHOHHbIX COOTHOmeHHif ,UIDI 3THX orreparopoB; 

(3) Ha OCHOBe 3THX TPHJIHHeMHbIX COOTHomeHHif orrpe.n:eneHbI COOTBeTCTB)'IOII(He 

napacpepMHOHHbie KorepeHTHbie cocTo.IDIIDI KaK cpymaurn: napaMerpa ,n:ecpopMa:QHfl z H 
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3neMeHToM rrp11 nocTpoeHHll KOHTIDIYaJTuHoro npe,n:cTairneHIUI rrponararopoB qacnm; 

( 4) ycTaIIOBileHo B3aMMHO-O,n:H03Ha~oe COOTBeTCTBMe Me)K.n:y ,n:BywI OCHOBHDIMM 

Ha6opaMM MarpID..J; /3µ 11 (µ 11 .n:ononHMTeJTuHOH MarpID..J;e:H lllpe,[(IDITepa w .n:ecpopMMpo­

BaHHoii DKP-anre6pn1 11 .ll:BywI ocHOBHDIMM 3neMeHTaMM pacmMpeHHoii napacpepMM-

OHHoii anre6pbI nopH,n:Ka 2: onepaTOpaMM at M ao. Ha OCHOBe ,n:aHHoro COOTBeTCTBM5I 

onpe.n:eneHo npaBMno ,n:eiicTBM5I onepaTopa w DKP-anre6phl Ha BaI<yyl\rnoe cocTo5IHMe; 

( 5) HaH,n:eHDI cpopMYilhI nepexo.n:a OT MaTpWIHl>IX :meMeHTOB, onpe.n:eneHHDIX B 

6m11ce KorepeHTHDIX cocTo5IH.HH pacillMpeHHoii napacpepMMOHHoii anre6pbI nopH,n:Ka 2 

l(~)i)' K rrpe,n:CTaBnemoo, B KOTOpOM Marpill..J;bl /3µ, (µ M w MCXO.ll:HOH DKP-anre6pbl 

7. Tipe,IJJIOJiaraeMoe MCilOJTh30BaIIBe pe3YJibTaTOB, B TOM q_qcJie B yqe6HOM npou;ecce 

IIpe.n:nonaraeTCH, qTo nonyqeHHDie pe3ynnTaTI>I, a MMeHHo co3,n:aHHD1:H MaTeMa­

TMqeCKMH arrrrapar, B .Zl:aJThHeillneM 6y.n:cr aKTMBHO MCnOJTh30BafbC5I B nocTpoeHI111 

npe,n:CTaBileHIUI B paMKax DKP-TeOpMM c .n:ecpopMaIUieii cl>Yf:IKIUill rpMHa MaCCMBHOH 

qacTIIl..J;bI co CIIMHOM 1 BO BHemHeM none MaKcBenna B BM,n:e KOHTIDIYaJTuHoro MHTerpana 

no TpaeKTopM5IM B napacyrreprrpocTpaHCTBe. 

8. IIepeqeHD rry6nMKaIUiii no pe3ym>TaTaM pa6oTbI ( cTarnM, ,n:0Kna.n:n1) c rrpMno)KeHMeM 

OTTMCKOB MnM PYKOIIMce:H, HarrpaBneHHDIX B neqaTn 

IIo pe3ynnTaTaM pa6oThI rrnaHMpyIDTCH ,n:0Kna.n:n1 Ha cne.n:yroIQIIX KOHcpepeHIJ;IDIX: 

1. 19th JINR-ISU Baikal Summer School on Physics of Elementary Particles and 

Astrophysics, July 12 to 19, 2019, B. Koty; 

2. Me~apO.ll:HDIH CMMII03ttyM «,[{MHaMMqeCK.Me CMCTeMbI, OIITMMailbHOe yrrpaB­

neHMe 11 MareMaTttqeCKoe Mo,n:enMpOBaHMe», 7-11 OKTH6p5I 2019 r, HpeyrcK. 

HcnonHMTenn HHP no rpaIITy ----'-~-'42-""'--~ _____________ (EoH,n:apeHKo A .H.) ~ ;r~b) 
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