OT3bIB opunnaibuoro onnonenta
O Jucceprauyn Ha CONCKAHNE YHCHOM cTelenn
kamuaara gpusniko-maremarnyeckux nayk boukuia Leoprus Asierceeniaa
Ha Temy: «/lunamuka u pesrakeanuss MHOrOKBAHTOB bIX KorepenTnocrei SIMP
B OJIHOMCPHBIX CHHHOBBIX HENOYKaX.»

o enennanbuocrn 1.3.17 - xamuieckas dusnka, ropenne u B3puis, Puznka
IKCTPEMAJILHBIX COCTOSIHIH BelecTsa.

Perensupyemasi  paboTa MOCBSIIEHA TEOPETHUECKOMY MCCIEIOBAHHIO
JAMHAMHKH  KBa3HOJHOMEPHBIX ~ MHOTOCHMHOBBIX — CHCTEM, MNpoTeKaioweil n
YCIOBUSIX  [IPOBE/ICHHS IKCIEPHMEHTOB 110 HAGIIONEHHUI0O M UCCIIEI0BAHHIO

MHorokBauToBoro (MK) SIMP B Teépyiom Tene.

Ojmoit U3 ocHoBoNONAralOIMX 3aj7a4 B 00IaCTH IPAKTHYECKH 11000
CHEKTPOCKOIMYECKOH JCSATCABHOCTH SBISETCA UCCIIEIOBAHIE W orcanie (hopMbl
HabmogaeMpix  criekrpos. IIpuauHbl, MoOyxkaaionme K 9ToMy, OOBIYHO HMEIOT
BECHMA CYIIECTBEHHYIO KaK MPHUKIaAHYIO, TAK M TEOPETUUECKYIO 3HAYHMOCTh (CM.
HIKe). Pasymeercs, wHe sBISercss B OTOM OTHOMICHUM HCKAIOUCHUEM M
CMEKTPOCKONMSA ~ MAarHMTHOTO  pesoHanca (paauocnekTpocKonus) NpH  BCex

H3BECTHBIX €€ peanu3aliusix.

AKTHBHOE pasBuTHE MHOIoksanToBoit (MK) cnexrpockorman  SIMP,
HOSBUBILICHCS KaK CHEICTBHE WHTCHCHBHOIO PA3BHTHS MHOIOMMITYIBCHOTO SIMP,
Havanoch B KoHue 70-x — Hauade 80-X rojoB B KadecTBE MOLIHOIO, 4 4acTo U
(PAKTUHECKH  HE3aMEHHMOTO  CPeJICTBA  JUIS  [IPAKTHYECKOrO  HCCIHCI0BANMS
CTPYKTYPhI  MaKpOMOJICKYJl (Hanpumep, OCIKOB), KIACTEPOB M JIOKAILHBIX
CTPYKTYP, Pa3sMelIeHHLIX Ha IOBEPXHOCTSIX, KUAKUX KPHUCTAIUIOB, ITONOCTEH
HaHopasmepoB U T. .. B ocnose MK - cnextpockonuu JexuT HabmoncHue 3a
MOBEJACHUEM MHOTOCITMHOBBEIX-MHOTOKBAHTOBBIX KOTEPEHTHLIX COCTOSHHN. DTH

COCTOSIHUS BO3HUKAIOT 1101 JIeHCTBHEM BHYTPEHHHX BSEIHMO,HET/‘IC'["BHJ:;T B YCIIOBHAX
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obiydeH sl sIEPHOH  CITAHOBOH  HOJCHCTEMBl  BElecTsa, HaXOMSIILIErocs: B
KOHIEHCHPOBAHHOM COCTOSIHIH, OnpeacHEHHOMN [OCHENOBATENLHOCTLIO
paaHovacTOTHLIX  umnynbcos. llogx MK - cmekrpom  o6bluHO nonmmaertcs
pacripeNie/iecHie MHTEHCHBHOCTEH CHEKTPANbHLIX KOMIIOHEHT B 34BMCUMOCTH OT
TOpsiIKa KOIepeHTHOCTH (3aBHCUMOCTD npogus MHTEHCUBHOCTEH

MHOTOKBAHTOBBIX I{OI'ﬂpEbH’I_‘HOCTeﬁ o1 HX lTop}lJ'lKOB).

losBHBIIAsICS BO3MOMKHOCTD IKCIIEPUMCHTANLHOTO H3YYCHUS C HOMOILLIO
MK-cniekrpockonun  SIMP  pasBuTis ¢ TeUeHHEM BPEMEHW MHOIOCHHHOBHIX
KOppelsiui  okasajach  BOCTpeOoBaHa Kak B CTATHCTHYECKOM (puznke
HEOOPATHMBIX TPOLECCOB, TAK M [PH HM3YYeHHH (DH3HUECKHX MPOLIECCOR,
HEOOXOIMMBIX /ISl PA3BMTUS KBAHTOBOH HMH(GOPMATHKH (CO3IAHMA KBAHTOBBIX
perucTpoB). [leno B TOM, YTO CHCTEMA SIEPHBIX MATHUTHLIX MOMEHTOR (COMHOB)
TBEPAOro Tena, Habmopaemas Mmertonamu SIMP, crykur XOpoWIMM MpHMEpOM
3AMKHYTOH CHCTeMBI, @, KaK W3BeCTHO, B 3aMKHYTOH CHCTEMe KBAHTOBAS
uidopmauus coxpansiercs co Bpemerem. IIpy 5T0M, U3HAYANILHO JTOKAIM30BAHHAS
B OHOYACTMYHBLIX  (OJHOCIMHOBBLIX)  COCTOSHUSIX — 9Ta  HH(OpPMAIlHS
NepePacpe/ieNIercs 10 MHOKECTBY CrencHed cpoboibl, UTo oToGpakaercs
TIOSIBJICHHEM BPEMEHHBIX KOPpeJBIUMOHHEIX (ynxumit (BK®D) Becbma ciioxknoi

CTPYKTYPEL.

Brieykazanmoe 00CTOATENLCTBO  PAJMKAILHO — OCIOKIAET MpodIeMy
omycanus crnexrpos MK SIMP naxe u B cpaBHeHMM ¢ OOBIMHBIME CHIEKTpPaMH
nornomenust JIMP. B cnszu ¢ m3nokeHHBIM, BaykHeiInel 3ajaveil siBisiercs
passurue ajieksartol reopun MK JIMP ¢ nensro uszsineuenus w3z Habmogaempix
akcnepumenTaisHo BKO nudopmalun o pasinyHbiX XapakTepUCTHKAX HOBE/e sl
MHOTOCIHHOBBLIX cHeteM. K comalenmio, nocTpoeHne 1nociieioBaTellsHON Teopry
dopmbl MK criexrpa SIMP TBepibix Tel M CKONLKO-HHGYIL CTPOrUi pacuér
coorsercryrommux  BKO  npeacrasisier  coboit  upesselYaiino  ClokHyio

MHOI'OYaCTHYHYIO W J0 CHX I[I0p O4YeHb Malo MCCIIEAOBAHHYIO 3aja4y. B
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HACTHOCTH, HMEHHO IO 3TOH HPMYHHE OJHOMEpHBIE [EMOYKH ANCPHBIX CITHHOB
HPEIICTABIAIOLLNE O/IHY U3 HAMDOJICe IPOCTBIX CUCTEM TS M3YHCHMS AMHAMUKH 1
penakcanun MK korepenrnocreii SIMP lenecoodpasno u3yyars. Jto Tem Golee
CHPABEMUIMBO, HTO JUlsl OJHOMCPHBIX CHCTEM Da3BHUTbI METOMbI [TOJIyYeHHUS
AHATMTHYCCKUX  PELICHKMH, OCHOBAHMLIE Ha  (DEPMHOHHOM TNpeACTABICHHHA
CIHHOBBIX  oneparopos. Kpome Toro HemwmmnuM — Gyjer OTMETHUTh, Y10
MCCIICIOBAHME OJIHOMEPHBIX W KBAa3HOJHOMEPHBIX CUCTEM SIBISIETCH 0CTATOYHO
BAKHBIM Pa3)IclioM COBPEMEHHOH (PU3MKM BKIOYAIONAM B cebsi T€OpHIo 1ol

CTATHCTHYECKYIO MEXaHMKY W (PU3HKY TBEPJIOrO Tea.

Kak, cneayer ms ckasannoro, usbpannoe aBTOPOM HArpaBlIeHUE ITEKUT B
pyciie BaKHEHIIMX (PYHIAMEHTATBHBIX HCCISIOBAHNMN: THHAMMKA MHOTOCHMHOBRIX
MPOLECCOB B TBEPAOM Tejie, MX CBA3L € OIKCICPUMEHTAILHBLIME PEe3yiIbTarTaMH,
MOJIYMCHHBIMM K  KBAa3HOJHOMEDHLIX CHCTEMAaX, BIMSHHE HA JUHAMMUECKUE
[TPOLIECChl KPHCTAILIIMUECKOH CTPYKTYPLI U 'L.I1..

Crpykrypa jMccepralii J0CTATOMHO TPAajUMUMOHHA. OHAa COCTOMT M3
«BBefieHus», 1STH INAB M OCHOBHBIX BHIBOJOB, IPUBOAUMBIX B KOHIE pasjiena
«3aKIOUEHHED.

Bo Beeaennu, oGocHOBBIBAGTCS akTyalbHOCTL PaboThl, COPMYIIUPOBAL I

3a1a4i H 1IelIH _[J'dﬁ(}'l’bl H YKa3aHELI OOBEKTEI HCCIICIOBAHHA.

[epsast ruasa  npescrasisier coboi 0630p JIUTEPATYPEI, COJEpKALLHH

cpelenys (B TOM uMeiie u HeDOJBIIOH M, K COXANCHHIO, [JAlleKO HEe [OJMHLI
HCTOPHYECKHH 0630p) 110 uHTEpecyiolel apropa Temarnke. M3MoKensl 0CHOBL]
MK-crekrpockonun, onucaso npeodpazosamife ﬂop,aaaa—BurH_epa (mepexoa K
(hepmuoHHOMY NpEICTABICHHIO [T OMTHOMEPHBIX CIIMHOBBIX LIETIOYEK) | T.I1..

Bropas riiaga 1iocssinena TeopeTHueckoMy oncanmio MK IKCITEPUMEHTOB B

OITMOMEPHBIX CHCTEMAX, B HEPpHOI DBOTIOLHH, TIPH KOTOPOM CO3aHHBIC Ha
HNOATIOTOBHUTEIBHOM HEPHOAC KOppelsLnH SBOJIIOIIHOHHPYIOT 110/ BIHSIHUEM

MEAANCPHBIX NUIIONL-TUIIONLHBIX B3auMojielicTaui, Ipu pacuérax asrop,



BCJICACTBHE CIOKHOCTH (MHOTOMACTHYHOCTE 3a)(A4H ), BBIHYIICHHO TpHberaer
HCTIONL30BAHMIO TOTBKO «M3MHTIOBCKOMY (ZZ-94CTH) TUMONBEHOTO MAMMIETOHUAHA,
nperedperast (pini-(pnon ero 4acTsio. B 4acTHOCTH, 10Ka3aHO, YTO KOTePeHTHOCTD
HYJIEBOTO IOPsA/IKA He 0BpalaeTcst B Hylb, HO BLIXOIUT HA CTALHOHAPHBIN PEIKHM.
Paccumrana cranmonapras uHTeHCHBHOCTE MK KOrepeHTHOCTH HYIEBOTO nopsijxa
npu OOJBIIMX JUIMTEIBHOCTSX HEPHOJA 9BOMIONHMK (IPH 3TOM YYHTHIBAIACH H
(unn-non wacre). [posejieHo cpaBHeHHEe ¢ IKCTIEPUMEHTOM M [1OJIYUEHO
YIIOBIIETBOPUTENILHOE COTIACHE.

B rperbeii riage npejuioxkena 101y(GpeHOMEHOI0I MU CKas MO/Ielb,

OIMPAIOIIASICS HA MPEINOJ0KEHHN O rayCcCoBCKOM (hopMe craia BO3HUKIINX Ha
MOJAIOTOBHTENLHOM 1I€PHOIE KOTCPEHTHOCTEH B 11epro dBoiouue. Paccaurann
Bropble MoMeHTEI Gpopm nunuit MK korepenrroctn SIMP, nenonssytonmecs s
MOJIEITH. IIPOB'GI[CII(} CPaBHEHHE C SKCHEePUMEHTOM M IIOKA3aHO, YTO 2Ta
nosny(GeHOMeHOIOruIecKass MOJIENb 00eCeunBaACT HECKOIIBKO AyULlIee Coracue,
HeM aHalMTHYCeCKHUH PACHET B ZZ-MOJed, 0cobenHo amst MK korepentHocTeit
BTOPOIO MOpsi/IKa.

B gerseproi riiaBe paccMaTpHBacTCs 3aBUCUMOCTB MHTEHCHBHOCTH MK

E(OFCPCHT‘HOCTGI-‘:] OT OpHCHTALHMH LEIOYCK BAOIE BHCIUHETIO MArHUTHOI'O ITOJIS.
IMokasano, 410 B 0AHOMEPHBIX lenoykax 3apucumoctd MK korepenTHocTei or
BPEMEHH JIUISL PA3JIMYHBIX OPUEHTALME OTJIMYAIOTCS JIUINL MACUITa0OM BPEMEHH.
HJIS[ BBISICHEHHS [TPHYHH p.’:lCX(.}}l{,;‘_LeHHI:'I TCOPHH C DKCICPHMMEHTOM 1Ha
MOHOKpHCTaILIE (ropalaruTa YACIEHHO PACCUUTAHBI BTOPBIE MOMEHTHI (POPMbI
nuruid MK korepenTHocTel B KOPOTKOH 16-CITHHOBOM [EIIOYKE ¢ MOIHBIM YYETOM
JMITIONBL-JIUITOJIBHOTO B3aHMOJCHCTBHS U IeTePOsJIEPHDBIX B3aMMOACHCTBIN BO
(ropanarure B riepuoy sposnonyn. Ilokasano, 4to yuér Janékux u reTeposiepubix
B3aHMOJICHCTBAM YIIyYIlaeT COTTacue ¢ IKCIEPUMEHTOM.

B usiroii riiape paccmarpupaercs odoblenne paHee pa3BUTOH TeOpUd Ha

C.Jl}"-laﬁ HCOAHOPOJHLIX HEIMOYEK C NPOMU3BOILHBLIMK KOHCTAHTAMM AHMOIb-

JUTIOJIBHOIO B3aUMOJIEHCTRHS ¢ ONmakaiiuuMu cocemsimi. [lokazamno, uro MK



criekrp AMP, kak v B paree ussectoM cnyyae (s OAHOPOIHBIX LIETTOYeK),
COCTOHT M3 3 JIMHMH, COOTBETCTRYIONMX MK KOTEPEHTHOCTAM nopsiaxkos (0, 2 g —2,
Haiiens! urrencuBroctn MK KorepeHTHOCTEH HA TOATOTOBUTETBHOM nepuoe ¢
MCNONE30BAHKMEM (pepMUOHHOTO npeacTaBieHus. OHM BBIPAXKAIOTCS YEpe3 T.H.
OAHODEPMHOHHDIH CIIEKTp, AHANIHTHYCCKOE BEIPAKEHHE KOTOPOTO 4epes
ROHCTAHTRL JIMIOJIb-JIMIIOJIBHOTO B3AMMO/ICHCTBHS K COMKAIICHHIO HEU3BECTHO.

B 3akaiouenun HPHBEJIEHLI OCHOBHBIE Pe3yibTarhl p'dGOTI:l.

K COKANCHHIO, PEHEH3HpYyeMast JHCCECpTAlMs HE JTUIIIeHa HEKOTOPLIX

HejocTarkos. [pesie seero, 510 orHOCHTCS K HEGpeskHOCTH
Harmeanus/opopmienns. Tak dakr, uro B pabore u, COOTBETCTBEHHO, B pacuyérax
peth HACT TONBKO O ciinHax ¢ S=1/2 Boobiie HUIE e YIIoMHHAETCS, 3avacryio
aBTOp PEKOMCHAIYCT 38 IMOACHCHUEM K TeKCTY (popmyiam), ckakem, «ma ctp. 20
00paruThes K «ctp. 40%. OG03HAYCHHS TOACHSIOTCS [ANCKO Te cpasy. Hanpumep,
CHavasa nosBAsAeTCsl BEAMYMHA /., TOTOM [, H Pa3HHUIA MOSCHSETCS AIEKO He
cpasy. @opmyisl (2.20) u (2.22) (crp.34) coBnagaior, 4ro, pasymeercs,
HENpeAHaMepeHHas oIe1arka, Kak, HalpuMep, 1 Ha ¢tp. 49 B o6o3nadenyu mwis
MHTEHCUBHOCTEH yKasaH CUMBOJI # BMecTo F,. He ykassizaeTes, uto B ZZ-MOJ eI,
HIHPOKO HCIONIB3YEMON aBTOPOM HOKEH OBITh «IOMIPaBICH» MOCe
BRIKH/IbIBAHMS (piinri-(uiona kosdduiment B rammsronmane. Hakomern Ormerum
3aralouHylo (ppasy/(JioBonbHO OBIHPHBL KOMMeHTapuil) Ha eTp. 27,

Kacarolyiocs: 7Z-MOJelH;

«...DT0 NpUOIMKEHHE ITMPOKO UCTIOB3YCTCs B CIHHOBOH dusike. OHO o6namaet
BLICOKOH TOYHOCTRIO B CILyUasx, KOrjia (WIdr-(Guon nepexois CHALLO MEHSIOT
IHEPTHIO cUCTeMbL. ...». M nanee, paccyikinas o6 ykazanHoi Morenu u eé
HPUMCHUMOCTH K OMACAHUIO 00BIMHOTO criekTpa nornorenns SIMP asrop
3a0BIBACT YTIOMSIHYTE, 4TO Pedb B [IUTHPYEMbIX UM paboTax UIET o
MarHuTopastaBieHHbIX CHCTEMAX [IPH MaOH KOHIIEHTPALMHK MarHUTOAKTHBHBIX

HeaCTHIL,



Clejannble 3aMeUanusi TeM me menee HEe CHHIKAIOT 00IIeH BLICOKOII

OueHKRH paborel. Onu He ABISIIOTCS NPUHUMNHANBHEIMA U HE BIMSIOT Ha 0OLLYIO
BBICOKYIO  OLCHKY paboTbl, KOTOpast SBISIETCS, HeCOMHEHHO, aKTYallLHOW, a
HONYHCHHBIC  pPE3YNbTaThl 0DOCHOBAHLI, JOCTOBEPHBI W OBIAZAIOT Hay4HOH

HOBHU3HOM.

CO,U,B]}?K“JHHQ AHCCepranmm COOTBETCTBYET Hacrnopry cCHhelMalpHOCTH

1.3.17 - xumudeckas (uzmka, FTOPCHUE M B3PBIB, (U3MKA IKCTPEMAalbUbIX
COCTOAHMH BellecTBa (10 (hM3MKO-MATEMATHYCCKHM Haykam). Jlucceprarius
MPEJCTABIACT CODOH 3aKOHYEHHYIO HayuHO-KBamupuranuonuyto pabory, koropas
COOTBETCTBYET BCEM KPHUTEPHAM, YCTAHOBIEHHBIM 1. 9 [lomokenus o [HOPSJIKe
NPHCY K ICHHS YIEHBIX CTENEHeH,  yTBepiUIEHIOr0 MOCTAHOBICHHEM
INpaBurenscrsa Poccuiickoi Denepain Ne 842 or 24.09.2013r. (pen. or
18.03.2023 r.), Apropedepar npaBibHo OTPaXkacT COAepIKaHWE JMCCEPTALINN.
Comckarens  boukun  Teopruii  AJEKCESBHY  HECOMHEHHO 3aClyKHBaeT
NPUCYIKAEHHA YUCHOH CTerneHH KanAuaara (GUIUKO-MATEMATHIECKHX HAyK 1o
crenuanbroctd 1.3.17 — «xumuueckas (uzmka, TOpEHHEe W B3pLIB, (uszuka
SKCTPEMAJILHBIX COCTOSIHMHA BEIleCTBAY.

Oduumansubli OnnonenT:

Hoxrop us.-mar. nayk,

Beayummii nayunniit corpyanuk naGoparopus TCOPETHYCCKON XUMHYECKO
(husuku, GenepanbHOTO HCCIELOBATENBLCKOTO HEHTpa XHMHYECKOH QU3HKI uM.
HLH. Cemenosa Poccuniickoii akajemMun nayx,

JIVHJIUH Annpeit AprHonsaosuy e

119991, r. Mocksa, yi. Kocbiruna, j1. 4 P

Ten. +7 (903) 774-20-17,
e-mail: ya-andylun2012@yandex.ru

nara; 22 L& 2028




