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npH Hccne.aoBaHHH acpcpeKTOB CBepXTOHK01i: CTpyKTypbi B /' -Me308TOM8X 

6onbwo1l: HHTepec npe.acTaBnHeT eonpoc o cymecTBoBaHHH nepexo.aoB Me)K.ay ypoe

HHMH CBepXTOHK01i: CTpyKTypbi. B C8MOM .aene, TeopeTH'IeCKOe paCCMOTpean:e 9THX 

/1 2 3/ 
acpcpeKTOB 1 npOHBJIHIOU,XHXCH npn: 38XBaTe nonHpH30B8HHbiX Me30HOB 1 1 

1 BCer.aa 

.a enaeTcH .anH cny'laH n:aonn:poBaHHbiX MeaoaToMoB. B .a e1l:cTBn:TeJibHOCTH 1 aKcnepH

MeHTanbHaH npoBepKa npe.llCK838HHH TeopHH B03MO)KH8 TOJibKO npH OCT8HOBKe H o6-

pa30B8HHH MeaoaToMoB B. cpe.ae. Me)K.ay TeM, aanHqn:e cpe.abr MO)KeT npn:eecTH K 

ycno)Kaean:ro KapTHHbr.- TaK, aanpn:Mep, 

ceepxTOHK01i: cTpyKTypbr c F=/-+f; 
ecnH JlJIH H30JIHpOB8HHbiX 8TOMOB COCTOHHHH 

H r:::: /-£ o6paayiOT aeKorepeHTHYIO 

CMeCb 1 TO B cpe.ae B HeKOTOpbiX cny~aHX MoryT B03HHKHYTb nepeXOJlbl Me)K.ay HH-
Iil' ~ 

MH. B '18CTHOCTH, B )KFfJlKOM Bo.aopo.cie aa6nro.aaeTCH HBJieHn:e "nepecKOKa" Me3oaa 

OT O.llHOf'O npOTOHa K .apyroMy C O.llHOBpeMeHHbiM nepeXO.llOM B HH)KHee COCTOHHHe _ 

/4 56/ 17 8/ 
ceepxTOHK01i: cTpyKTypbi ' ' • B pa6oTax ' 6brno o6pameao BHHMaaHe aa aeo6-

XO.llHMOCTb yqeTa BJIHHHHH cpe.llbl Ha acpcpeKTbi CBepXTOHK01i: CTpyKTypbi B .apyrn:x 

eemecTBax. HanpHMep, B MeTannax B03MO)KHbi .aea THna nepexo.aoe, conpoBo)K.aaro-

lUHXCH JIH60 KOHBepcHe1i: Ha aneKTpOH8X UpOBO.llHMOCTH1 J1H60 M8f'HHTHbiM JlHUOJibHbiM 

HanyqeaHeM. Bbrpa)KeHHH .anH eepoHTHocTe1l: cooTBeTcTByromHx nepexo.aoB 11-:t- H 

171 
HMeiOT cne.ayiOlUHH BH.ll 

u/ - /(l / _L_J ~~//de)-~ /dJ!'£'-t. 
rrk- I /~7-. 1 m_;s: Q" /1 I 

~) 7'!J;;y ./A'Lm j" m t'~ f'l::: 1P(f3i I~ en/;-;#; J /2/ 

Qqeen:.aao, 'ITO ecnH cpe.aow HBnHeTcH ae MeTann, To nepexo.abr Tana ~ 
6y.ayT OTCyTCTBOB8Tbo 

B .ll8HHOM 

cymeCTBOB8HHH 

UHCbMe 6y.aeT 3~TpOHyT BOUpOC 06 9KcnepHMeHT8JibHOH npoeepKe 

181 
n epexo.aos. O.a HH H3 M eTo.aoB , npe.aJIO)K eaabr1l: .an H. o 6aapy)Ke-

HHH nepeXO.llOB1 38KJIIO'IaeTCH B HCCJie.llOB8HHH KpHBH3Hbi /(". KpHB01i: pacna.aa ,IY-
M eaoaoe. TaK, npn yaneepcanbHOCTH B3aHMO.ll e1l:CTBHH Tuna ./f'-Y H aanH'IHH 

nepeXO.llOB B MeTaJIJI8X 1 HM9I01UHX M8f'HHTHbi1i: MOMeHT H.llpa ft..v>tJ H z~ /3, 
3Ha'leane K .llOJI)KHO 6biTb oTpnuaTenbHbiM B cnyqae, ecnn aaxBaT Me30HOB npo

ncxo.anT a a oT.a enhHOM "ceepxo6onoqeqaoM" npoToae H.apa. np e.aeapnTenbHbie pe-

/8/ Lf// L) 
3ynhTaTbi onbrTa .anH /7£' yKa3biBaroT aa To, 'ITO ;t""a::::' • O.aHaKO peaynhTaTbi 
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TOllbKO O,llHOT'O 9TOJ:'O OnbiT8 Hellb3SI :HHTepnpeTIIpOB8Tb O.llH03H8'lHO B nOllb3Y 

cyrueCTBOB8HlHI nepeXO,llOB BClle,llCTB:He TOI"'Ot 'ITO B HaCTOSIIUee BpeMB He IIMeeTCSI 

npSIMOT'O 9KCnepiiMeHT8~bHOT'O ,llOK838TellbCTB8 YHIIBepC81lbHOCTII B38HMO,lle:il:cTBIISI 

B. npouecce ~-+ /' _:;,n..,. .)/ , a TaK)Ke Toro npennono)KeHIISI, 'ITo aaxBaT 

MeaoHoB B /fe npoiicxoniiT Ha "cBepxo6ono'le'lHoM" ·npoToHe s:~npa. Me)Kny TeM, 

HenocpencTBeHHoe o6Hapy)KeHIIe nepexonoB ycnnnno 6hl :HHTepnpeTauHID nono6Horo 

THna OnbiTOB B nOllb3Y TOT'O, 'ITO II B npouecce, /-+ ,P-il> /'7r )/ KOHCT.!!HTbl 

/1 T/ :il: • 181 
/7 II /" B38:HMO,lle CTBIIH :HMeiDT p83Hb!e 3H8K:H 

B H8CTOSIIUeM n:HCbM e M bl XOTHM o6paT:HTb BH:HM 8HHe H8 O.llHY B03MO)KHOCTb 

HenocpencTBeHHo:il: aKcnepiiMeaTanbHO:il: n_poBepKII cyru ecTBOBaHIISI nepexonoB, aaKnro

'laroruyrocSI B uay'leHH:H nons:~pnaaunn MeaoHoB .B onpeneneHHoro TIIna MeaoaTOMax. 

CyTb npenno)KeH:HSI cBoniiTCSI K cnenyrorueMy. OueHKH no 

Bell:H'IHH f4 H liP npH p831lii'lHb!X 3H8'leHHSIX z 
npii M81lb!X% H8 »; H8 MHOJ:'O nopSI,llKOB MeHbW8SI 

BepoSITHOCTII nornorueH:HSI Me30HOB CT8HOBHT CSI paBHO:il: ./1 

cpopM.ynaM IV II 121 

nOK83biBaiDT, 'ITO Bell:H'IH-

A -Bell:H'l:HHhl nonHo:il: 

no nops:~nKy BenH'liiHhl 

npH :te// ~ 30. t{To KacaeTCSI Bellii'liiHbl fffc , To y)Ke npii ae6onbmiix z 
ee aHa'leHHe cTaHOBIITCSI paBHbiM A .' TaK, 

17 I u/ 5 -1 
.llllSI 81IIDMIIH:HSI rrK =4• 10 ceK , 

J,/ 3 -1 // 6 -1 
~"? =1• 10 ceK H = 1,2•10 ceK • 

BnonHe o'!eBIInao, 'ITO cyruecTBoBaHIIe nepexonoB 6yneT cKaabiB8TbCH H Ha 

Benii'liiHe nons:~piiaaunH MeaoHoB B MeaoaToMax MeTannoB, a TaK)Ke aeMeTannoB npii z e# ~ 30. noaTOMy Bellii'liiHa n01ISipii38U:HII B BeruecTBaX, IIMeiDIUIIX p831lii'lHbie 

cBo:il:cTBa, HO oniiHaKOBbie 3Ha'leHIIH cniiHa H~pa / , MO)KeT 6biTb paaao:il:, Me-

po:il:· BepOHTHOCTII nepeXO,llOB 6yneT HBllSITbCH J183HOCTb Me)Kny 3H8'leHHeM nOllHpH

/21 
38U:HII, nony'leHHb!M Ha OnbiTe II paCC'liiT8HHb!M ,llllH II301liipOB8HHbiX Me308TOMOB. 

Kaaanocb 6bi, 'ITO ny'lm e Bcero nnsr npennaraeMbiX onbiTOB :HcnonbaoBaTb 

BeruecTBa, IIMeroruiie J = £ II ~N.>O . ,De:il:CTBIITenbao, TaKIIe Meao

aTOMbi 6ynyT o6pa30BbiB8TbCSI B COCTOSIHIIHX r = 1 II ·r = 0. B CJiy'lae. 

HII)KHero COCTOHHIIH ;::: = ·0 Me30Hbl nenonHpii3yiDTCHo BepXHee COCT~HHIIe r = 1 

."noMHIIT" HanpaBJieHIIe cniiHa I nenonSipiiaauiiH He npoiicxoniiT I. K a)Knoe IIa cocToH ..... 

I f' -Bellii'IIIHbl T'IIpOM 8I"HIITHOT'O OTHO-HII:il: xapaKTepiiayeTCH CBOHM 3Ha'leHIIeM 

meHIISie Ecnii nnsr IIaMepeHIIH nonsrpiiaauiiii IIcnonbaoBaTb MeTon IIaMepeHIIH aciiM-

191 
'lVI eTpiiii aneKTpoHoB pacnana , To KpiiBaSI npeuecciiii cnHHOB Meaosrnep B MaraiiT-

HOM none, aa6nronaeMaSI B aToM cny'lae,. 6yneT HaiinpocTe:il:we:il:, ::ooTBeTcTByroruefi 
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liR6o COCTOHHRIO r = 11 mr6o r = 0. KpoMe TOI'0 1 IIOCKOllbKY BeliR'IHH8 .? 
CTerreHR IIOllHpR38UHH Me30Ha, H8XOLlHlllef'OCH H8 Jt' -o60llO'IKe 1 ycpe.aHeHHaH 

/2/ 0._ .:L 0, ~ /: .:t _7 
ITO LlBYM COCTOHHHHM CBepXTOHKOfi CTpyKTypbi, paBHa . :..r- G '..Lo -.g-L ~~/,t/-t<i;:::/ 

/a.aech fi - CTerreHh IIOllHIJM38UHH IIY'IKa Me30HOB/, TO LlllH BemecTB C 

.Jl' = f, aHa'IeHHe f 6y.aeT HaH60llhlllRM. K co:>KaneHHIO, OIIbiTbi c Ta-

KRMH BemecTB8MR rrpaKTH'IeCKH BbiiiOllHHTh HeB03MO:>KHOo ,Deno B TOM t 'ITO LlllH 

BemecTB, RMeiOlllHX /=t:o H MBllbie 3Ha'IeHHH ,2' t f'Lle BellR'IRHbl ~ 
HA OK83blBBIOTCH Cp8BHRMbiMH, HeT MeT8llllOB, y KOTOpbiX /~£- • Mo:>K-

HO LlYM8Th, 'ITO R3 ~LlOCTynHbiX" YLl06HbiMH 06'beKT8MH LlllH HCClle.llOBBHHH MOf'llR 
, w) 

6br 6biTh cpoccpop R cepe6po. B caM OM Ll ene, 9TR Bem ecTBa HM eroT OLlRHaKOBbie 

~--7~ . - 6 3HaqeHHH r PV R ·CHllhHO OTllR'I8IOTCH CBOHMH CBOHCTBaMH: cepe po-MeT8llll, 

cpoccpop - "HeMeTanll" • no9TOMY B t;lly'Iae cpoccpopa Ha-aa M8llbiX 3Ha'IeHRH BenH'IIf'lt 

M/ !A/ 16/ 
1''.1( H /'_t-7 HCClle.llyeMbie rrepeXOLlbi 6y.ayT HrpaTh HecymecTBeHHYIO pOllh t B 

To BpeMH KaK LlliH cepe6pa - rrpeo6na.aaromyro. O.aHaKo peaynhTaTbr OIIbiToB c cpoc.:.. 

cpopoM H cepe6pOM Hellh3H 6y.aeT'HHTerrpeTHpOB8Th 

qaeTCH B TOM 1 'ITO y Me30H.llep cepe6pa, HMeiOlllHX 

XO.llbl 6y.ayT IIpOHCXO.llHTh H3 COCTOHHHH r= o 

0LlH03H8'IH0 0 npH'IRHB 

3Ha'IeHHe ,/fNL: 0 

B cocTOHHn:e F = I. 

38KliiO-

, rrepe

Cne.ao-

BaTellhHo, B cnyqae cpoccpopa H cepe6pa KpHBbie rrpeueccHH, o:>KH.aaeMbre Ha orrbiTe, 

6y.ayT IIpHH8Lllle:>KaTh Me30H.llpaM, IIpe6biB8IOlllRM TOllhKO B COCTOHHHH 

BClle.llCTBHe .qero BeliH'IHH8 IIOliHpR38UHH 6y.aeT 0LlHH8KOBOHo 

Herrocpe.acTBeHHO o6Hapy2KHTh rrepexo.abr y.aacTcH B ToM cnyqae, ecnR I:icrrollh"'" 

30B8Th Be!lleCTBa C l > f t R IIpR 9TOM H3MepHTh Ha OIIbiTe He BeliR'IR}lbl 

IIOliHpH38UHR, a 'I8CTOTbi rrpeuecCRR Me30H.llep. ,DetiCTBHTellhHOI B 9TOM cnyqae 

/6/ 
KpRB8H rrpeueCCRH, H86liiO.ll8eM8H Ha OIIbiTe IIpR OTCyTCTBRH rrepeXOLlOB, 6y.aeT 

CliO:>KHOfi, 8 HMeHHO - cyrrepii03,HUHefi KpHBbiX rrpeuecCHR CIIHHOB Me30H.llep, H8XOLlH-

lllRXCH B LlBYX COCTOHHHHX CBepXTOHKOfi CTpyKTypbi C j B cnyqae H8liR'IHR 

rrepeXOLlOB - IIpOCTOfi, COOTBeTCTBYIOlllefi rrpeueccHH CIIHHOB Me30H.llep TOllhKO B 

HH:>KHeM COCTOHHliHe q8CTOTbl rrpeuecciUi IIpH MBllbiX BeiJ:H'IliHBX II011HpH38UHH .? 
/10/ . 

K8K li3BeCTHO I MOI'YT 6biTh H3MepeHbl C nyqruefi TO'IHOCThi01 'IeM 3Ha~eHHH 

f 1111 B rrpe.anaraeMoM Bbrwe M em.ae nyqwe Bcero HCIIOllh30BBTh BemecTBa, 

KOTOpbie HMeiOT 0LlHH8KOBbie 3Ha'IeHHH. J > -1:, HO p83Hbie 3H8KH JU)/ ,KaK, HaiipH-

Mep, .z;.· n Be o npH H8liH'IHH rrepeXOLlOB TBKHe Me30H.llpa, HBXOLlHCh B HH:>K-

HeM COCTOHHHH, HeCMOTpH Ha 0LlHH8KOBhle 3Ha'IeHHH / 6y.ayT rrpeueccnpoBaTh 
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c paaHhiMH qacToTaMH. Cne.uyeT aaMeTHTb, 'ITO BhrwenpHee.ueHHhie paccy:m:.ueHHH 

cnpaBe.UJlHBhi TOJlbKO B TOM CJ1yqae1 KOI"'.U8 BeJlH'iHH~I f?k H ~ SIBJlSIIOTCSI 

.uocTaTO'iHO 6onblllHMH no cpaBH.:!HHIO c A . B HacToHmee epeMH M hi npoBO.UHM 

OllhiThi C TaKHMH H.Up8MH C uenbiO 06Hapy:lKeHHH nepeXO.UOB, 

A aTop 6naro.uapeH Xs Uao-cro, B. B. Bengeey, B.H. 3axapbeBy aa MHoro

'!HcneHHhre .UHCKYCCHH H llOCTOSIHHhiH HHTepec K pa6oTe, 

PyKonHCb nocTynHna B Ha.uaTenbCKHil: oT.uen 27 oKTH6pH 1959 ro.ua. 
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