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'''''' SnerepoRHNl napaMarnagnEll pesodand ( SNP ), odxpawMR
Beke Sanotowms / 1 / 5 1944 oy ABWICA el HoTOTON
WGCIeZOBANAA BONEOTEA. OTRPHEAO JABONCKOrO CHPPANO GONE~
Uyn poum B pasBuPau OUsuUKH, 00006HHO (USWKM TREPAOrO TONA.
Ongaro, feofxomimo yRasa®s W Ha Apyryn eropousy sompoca, &
HMGHIO, = OHO NOBNOKAO 88 COCOM OTHPNPHE LEAOPO DAXS DOX=
eTBeHHEX ¢ OP apnennil, Pamux xaK szepnuil uarnaTHui peso-
HaHe, (QeppoMarsiPHUI DEBOHAHC, aRyCTHUSGRAN HapaMarHmPHEi
pesoHane u Ap., A8B HAvAN0 marsuTHoll pesuoCneRTPOCKONMH.

C Apyroil eroponn, COBZANNG NAPAMATHMTHHX KBANTOBHX PeHEpa-
TOopoR n yeurureael /2 / pagora KOTOPHX OCHOBANA HA ABIGHMY
JllP, BMecTe ¢ NEepBHM KBAUTOBHM PEHEPATOPOM HA IYYKE MONGUY:
N Hs y nofomwio nauano KBAATOBOM PaAUOSICKTPOHUKE = G-

uoll MoNoZOR oTpacAn Ay, noibga_a CTPOMNTEABHO PASBUBAGTCR.

flanenne SlIP saRMOMAGTCSs, B NSOAPATENBHEOM MOIIONEHM
DHEPIU BJAERTPOMATHUPHOrD NOAA MAPAMAPHETHKOM, NAXOARLAMOR

-~ BO BHOUHOM MArHATHOM ndne. ‘B‘ npooreiluen caydae cBoGOZHOrO
nApaMarineioro WOHA PeSOHANCHOS yezopue uueer Bu
hy = 8’ > H‘

rae  § - gaxeop dawie, [> - uavuesou hopa, H - mo-
OTOAHEHOE BHEUHES MAIHUTIOE [0/, hy - KBAHT BHCOROYGCTOT~
HOI'O IO,

B nacrommec speusi UMESTCH HOCROALKO NPCBOCXOAHEKX 0030p-
HEX crareil u monorpafuii, nocsnmennux OMP / 3-10 / . lHecuorps
HQ 9T0, MH COWNNM HEOOXOAUMHM BEpPATHE WUBIORUTH HEROTODHE BON-
POCH 9TOr0 ABIGHUH, '



-----------------------------------------------

,,,,,,,,,,,,,,,,

IBIAGTCA B CASAYRUSN:

Lo Sppervubnuii MOMENT MAPHWTHOPO AMIIONA ONpeAeNASTON
QaBTopOM CNEKTPOCKOMMYCGKOPO pRCHGIIGHAS G , & HE jaw-
Pepou JaHne, 1 MORET CMIBIO OPAUYATHRCH 0T [OQJISAHOro.

2, YpoBHN apeprdn ARNARTON JYHEUUAMA YDIOB MEERY OCH~
M CHMHMETDIN HPUCTAMIA ¢ MANPABIGHNGN MAPHUTHOFO NONA,

3. losiBasieren TOHKAA CTPyRTypa cneszpa P ( pacmenne~
HHEe ypOBHEH B HyAGBOM UAPHATHOM NONE).

4, Hammyue B MOHOKDUCTANNE MAPHATHHX KOMILIGKCOB € pas-
AMYHEME OPUEHTAIMANY NPNBOANT ¥ NOABIGHRD ZOUADOYHUX MAPHUT-
HHX ypoBHe#l aneprun (HOOKBUBLJACHTHHE MOHH).

Merox JlP urpaer OCHOBHYD PONB B WaywcHRNn 5¥uX DHHEKR-
208, Karg npAdofl merox unccaesoBaHUA DHEPreTUYECHUX ypoBHei
OCHOBHOPO COCTOAHNA MHANBUAYANBHHX NApAMAriNTIHX LEHTPOB.
Jns nETepnpevalmy HaGNNEeMHX CNERTPOB NOrAoueHNA 0GHINO
NCNONBSYITEA ABA NPUCINZEHHA: METO0J]| KPHCTANIHYECKOr0 noas
1 QopueNMSM CNUHOBOPO rauaibroHUuAna.

Onuncanue CNEeKTPOB NOrZIONEeHUA NepBHM METO/AOM NpescTan-
nfeT coloil caoxHyn sazauyy 1 oHA NPOAENaHA B OT/ACABHHX KOHe
BPeTHHX CIyYadxX. Af onueanus COCTOAHWA BACKTPOHOB B CBOGOA~
HOM NAapaMarHnTHOM MOHC UGHONB3YCTCH MOTOJ CAMOCOINIACOBAHHOIO
Molfiy, TG PACCMATPUBANT ROHQUIYPAIMD DACKTPOHOB, OOPABYRLMX
HEBAIIONHEHHYD 2NCKTPOHHYD 0COMOUKY NapaMarsHnPHOro uoHa.
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pasne codTominlt ¢ Apyrnhg Rﬂﬂ@ﬁf?ﬁﬁﬂﬂﬂlﬁ Kﬁﬂl@ﬂhﬁﬁ‘ﬂﬁ!ﬁ‘ ¥
none Yagrnyno ommmaer ( 2L+1 ) (25 + +1 ) upagnoe

. Bupomzenue yponHofl, Paoue® BAUSHNA STOPO HOSH OGHYHO MPO-

BOAWDCH METCAOM PEOPUA BOSMYHEHHl, Npu HPOM HEOOXOAUMO
3HATD OTHOGHTONBAME BOAMUMHE DABANYILE nsauMopoicTnafl.
PaccuaTpusan® TPH QIyyas - CHILAOFQ, Gpexnero u euadoroe
noufi. llepsuil cayuall nueeT MeCTO Am NAPAMAPHATHHX UOHOB, HO-
TOPHG XAMAMOCKH GWIBHO CBASAHH ¢ OKpyxeHueM (BOBANGHPHAN
CBABS). JHEPruf BaauMOACHOTBRUA NAPAMAPHMTLONO WOHA € HPUD-
TAIIUYECKRAN NONGM UMEET NOPAAOK B3GUMOZEHCTBAA MONAY BNGH-
Tponaun. Cayuail cpepuero nois umMee? MecTo, KOrZA SHEPIMA
BoanuozieflcTENA C SASKRTDUYECKNM NONGM MEeHDBUE, YEH DHEPIAR
BoauMozelcTBuA MeRAY 2MNERTPOHAMA, HO Coabue 4Yem cnuH-opéu-
TANbHaA CBASH (IUAPATADOBAHMNE CONN IPYNNH menesa). Caacoe
MoNe NMEeTeH B TOM CAYYAe, KOrZA UTPAPKOBCKUE DACHCMISHWN
MAUIM MO CPABHEHUD C PACCROAHNAMN MENLY CNUH=-OPOUTANLHEMN
uMyapTamieTamMun (couu peARMX 3eMead W HOKOTODHE COIM AKEN-
BUZOB)«

HavecTBeHHYD RAPTUHY DACHEIVIeHMS OCHOBHOIO DHEPIETH=-
YOCKOr0 COCTORHNA NADAaMArHATHOO WOHA B DABKHYHEX KPUCTaI-
NUYCCKAX MONAX MOKHO NOAYUYNTH TAKKe U8 OBOHCTBA CHMMEEPMI
[pn noMouy TeopUu rpynmn /11 / « llocne yvyewa DIMAHAA KPUO=
TANNIYECHONC NONA U CNNH-OPONTANBHONO BSAUMOACHOTBIA HE-
00X0ZNMO BHYUCAUTD pacuemienue yposhell, ofycaoBicHHNE
RpUCTaNIUYeCKNM NONEM BO BTOPOM NpuOiUXEHAN, BHOUHNM MAD-
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fipafie n AGp&P&M‘/ 12-13 / passunyd BawHH{ #eTOZ pacUe-
#& PAGHETAGUN! DRYOBYOTY JYOS MAPABSIMTIOG AOTA UANGRS
MR Wapenoe NpAueneHue. 3 SKCHepuMeHTANBHLY pagotax mo BMP. .
n nonywupnmi HASBAHNE MOTOJE CNUH-raMuIBTOHHANE, U CNELN-
QABHO NPAMEHUNNA PO ANHA MOHOH IDYNNH meness. Wup Cuxn pac-
CHMOTPOHH ABa cuydafs, B nepsoM cayuae OCHOBHOE COCTORHUE
1066 pacuenIeHNd FPOBHEH B EpUOTAMIAYECKOM 046 ABIAAETER
OPOUTANBHHY OUHPNETOM, BO BTODOM CAYYAE 0HO UMEET OPOUTANSL=
HO® BHpORAGHWS. Wenonsays oOHUHyH TEOpuD Bo3MymeHufi, MORHO
NoKa3aThy UTO B NEPBOM NPUOAUREHN: YN6H, ONpeZeNASMHE Zua
POHANBHHMY 2JIOMEHTAMI, AaeT BeAUMUIE IHEPIUd, BHPONEHHHE
4epes onepaTopH, KOTOpHe HE cozepxar |, . Janee, yUnTHe
Baf NONpaBKM K BHEPreTUYeCcKuM YPOBHAM BO BIODPOM NPUCHNKe=
HAu ( npu DTOM ONYCKAGH YIenH, He COZepxaiue CnuHa, TAK KaK
TN Yneus BH3HBADT Nuuk o0uuii CZBAr BCeX ypPOBHE) MORHO NO-
AYUUTH CHUH=-IaMUIBTOHUSH, KOTOPHA B caydYae aKCHANBHONL CHi=~
METPUA HKPUCTALINYCCKOIO MOJA UMEST BUZ:

32 = PL3uHa S+ u(Hea e Hy3 )]+ D[S -5 3(5+1)] +
+AS, Iz+B(SxI,(fS,I,)-rQ'[I:-%I(I+1)]—3N/3“H’f (1)

9y 1 9, « 3HAYEHNUA 9 = Qaxropa COOTBETCTBEHHO
B MApaiiemNbHOM i NepPHeHAUKYAfpHOM Hanpaniemud H  oTHO-
curensio ocu cuumerpmi Z ; Hy,Hy, H; = cocrasnsomue noe-
TOAHHOI'O marmurHoro moai H 4 P - xoHcranTa Ravams-

Horo pacuemnenuf, A u B - KoHCTAHTH CBEPXTOHKOrO B3am-
neliersui, Q - KoncTanTa KBazpynoasuoll cmssm, g - Amep-

mti g - paxzop B, - AnepHHil MarseToH, S - afdhexrTuBHMi

crmH, B zamHoM caydae @ - QaKTop yaue BCOro NpuoIuxAeTed
K 4YueTO CHUHOBOMY SHaUeHuo ¢ Manoil anusorponmeit,



| B cayvae opOonTainio  BUPORAGUHOrO QCHOBHOID oagsaanna;
. sazeva JOPRANBIONO BUBOAA CINA-FAMAISTONMASE HECKOIBKO Yu=
- AoRHAeTO, Uxnako AGparam i fpalic noxasaxn, 9T0 CHUH-IAMANH=
TOHUAH MUGBT nuneyuaaaauun Bill © awwonau»nnu GIIAHOM £¥ ’
upauspnn). 410 oﬁyuncnnano MANNM pACHEeNnIeRUeM JHEPIeTHYes-
rux yposuefi (ua seamumuy nopaixa 100 aﬂ") CTIMA=0DON TR BHEM
BoaumonelicTBACH 1 NOAAMA HWSKOM chMueTphu. [Ipn oTOM § =JaR-
T0p, KaK NPaBANO, UMEET CIIBIYL annadwponan. B eayuae o~

HOB © UGTHMM UMGNOM BNGRTPOHOB napaMArHATHMIl pesoHaHe Oynew
HAGAATHCS TONBKO AR 4acTor, COABNMX YoM BeaUMmHA pacuen-
JeHNS B HyAGBOM MoAe, TAK KAK YPOBHU OKGXYTCH NPOCTHMA

(mo L @ S ) nynanenmumm xpyr or Apyra. B nepevucnen=
HMX CAy4YafAx, B cuay TOro, Uro BEpXHUC opOuraibHne COCTOf~

HUR NexaT OUSHB HUBKO, BpeuA CHUH-peuneTouHofl penaxcawMn
gyAe? KOPOTRAM U pesoHAHC, ecay oH Boolme HACHNAAETCH, MO~
T OuTH OOHADYXEH TONBKO NpH TeMneparypax XAzKOro BOROPO-
A8 Win reams.

Eannor u Cousene /1 noxasam hpnnonnuoc!t CluH=ra-
mangronnana s Qopme ( I ) ANA MOHOB IPYNNH POARNX BEMEND
¢ 9DDERTUBHHN CIMHOM, DAaBHuM 1/2 RI8 KPAMEPOBCKUX Ay(neTOB.

owo 06yCIOBNeHO paCUenIeHner sHepreTHuecKux yposxell na J
PASINYHEX [0/YPOBHEIl CHUH-OPOUTANBHEM B3auMOZe/iCTBUEM.
JUIR MOHOB ¢ HOEUETHHM YACHOM BNEKTPOHOB BHYTPHKPUCTAIINYEC-
Koe moje pacuenige? samzuil yposeHs ma *Jz noxyposreil.
lMepexoiu HAGANAGNTCH MERAY MOZYPOBHAME HAUHUSUEro Aydrera,
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' PIERTPOHOB NapaMarnngunil pesomanc Gyse? HAGMOAETHEN TONBNO
B TOM Q/y4a®, WOKA PacueiieHne He NPeBLUA6T KBAHTA pAANO~
fi=TeiIepoBCKUME UOKAKEHAAMIL, KOTOPHE AIA UOHOB rpynmu peA~
HMX DEMOND HOBIHAWNTENBHH /1157,

B enuH-ramnisToAnane 8% pacreienns yunTuBanTcH Kue-
HaMm A, S5, + Ay Sy ¢ TG A = /2F+AF onpene-
IA6T HAUANHHOS PACHEIIOHNS / 16-17 /,

B HKeNepuMeHTax OueHS YaoTO yAaeres No cnexrpy SNP yova-
HOBUTS BUJ CHME-~TAMIIBTOHRAHA, ZOXO HE SHAA CUMMOTPUR BHYD
PURPUCTANIUMECKOrD 10N« :

s omH-raMIIBTORMAHA MOXHO BHUAGANTL dHEpreTUVecKue
JPOBHR 1 COOTBETCYBYLIME PaspemenHte nepexoas. OCmyn dopuyiy
MORHO Za¥h TOABKO B OIpAHNMENHMX cAyYanX. Haupuuep, B/ 18/
A8J BHpAMGHHe ANA paspelieHHHX NepexXoZoB B CUABLHHX NOIAX ¢
yueroM yraosoil saBncHMOGTH CHEKTPA.

Bupazetne ANf CMAH-reMWISTOHMAHA NOAYYCHO HA OCHOBAHUK
YHeTO TeopeTivecKux coolpaxenmii. Ero uMORHO paccuMaTPUBATH
KAK coXpameHHyn QOpMy Sanuen AAA SHEPIMU DABANYHHX BAUMO~-
Zeliersull B napamarsuTHOM WOHE. YMCICHHHE 3HAUCHAA NOCTOMAH-
HHX OCTAOTCH HEONPeJeNeHHHMU, ORHAKO, OCHN U3BEOTHA HICK=-
TPOHHAS KOHQUIYpAIMA UOHA U BHYTPRKPUCTALIMYECKOE MONG, T0,

B npununne, ux memxc Halen, BosmomHa u olpaTHAs 3ajava: no
HAWZGRHHM 15 DRCNCPAMEHTSE BHAYGHNRM NOCTORHHMX Hafity aelicr-
BUTCNBHNHE SHOPreTUIECKUe YpPOBHN NAPAMATHATHOPO HOHE B 00w
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