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nporpecc, JlOCTHrHyThill B nocn0JlHH0 rOJlhl B nOHHMaHHH CBOllCTB sinep, B aHa•m

T0llbHOll Mepe CBSl3aH C Y"l0TOM OCTaTO"!HhlX (no OTHOWeHHIO K caMocornacoeaHHOMy no

nro) B3aHM0Jl0llCTBHll HyKnOHOB, Bo MHOrHX cny"lasix TaKOll yqeT noaeonsieT JlOBOllbHO 

TO"IHO onHChIBaTb H0KOTOpble xapaKTepHCTHKl!: S!Jl0p H SIJlepHh!X peaKuHll, a B T0X cnyqasix, 

Korna TO"IHOro onacaHHSI naTb H0llb3H, OKa3bIBa0TCSI B03MO:>KHhlM yKa3aTb Ha CTeneHb ae

TO"IHOCTH HUH xapaKTep B03MO:>KHOll OWHOKH. 

,, 
8 JlHCCepT_auHH HanararoTCSI peaynbTaThI, OTHOCSIWHeCSI K BllHSIHHIO napHhIX OCTaTO'I"" 

Hh!X B3aHMOJlellCTBHll Ha H0KOTOPhI0 CBOllCTBa sinep H SIJl0pHbl0 peaKUHH. 8 Ha"lane ,OHc

cepTauHH HanaraeTCSI cpopManHaM yqeTa napHhlX KoppensiuHll, B03HHKalOLQHX aa C"l0T oc

TaTO"IHOro B3aHMOJlellCTBHSI THna cnapHBSHHSI JlllSI cny"IBSI, Korna KpOMe p- p H n - n , 

HM00TCH B3aHM0Jl0llCTBHe n-p , 3TOT cpopManH3M SIBllS10TCSI eCT0CTB0HHhlM OOOOLQeHHeM 

•OObl'{HOro cpopM8llH3M8 TeOpHH CBepxTeKy'l0CTH, p83BHTOll B npHMeHeHHH K S!Jlpy B paoo-

/ 1/. 8 " ll . Tax , pBMKBX Ou0ll0"!0"1HO MOJl0llH npOH3B0JlHTCSI JlHBrOH8llH38UIIH rBMHllbTOHHaHa 

cnapHBST0llbHOro THna C noMOLQblO /IHHellaoro OOOOLQ0HHSI OOhl'IHOro KaHOHH'l0CKOro npeo6· 

paaoaaaHSI H.H. Boronroooaa. BapaauHOHHasi npouenypa npHBOJlHT anecb a oTIIH"!He OT 

OOhl'IHOll TeopHH K CHCTeMe JlBYX H0llHHellHhlX HHTerpanbHhlX ypaaHeHHll JlllSI C np H CNN 

'menell'; 8TH ypaa;eHHSI npH y"leTe H30TOnH"l0CKOll HHBapHBHTHOCTH BblpO:>K)lalOTCSI B o'ii.-
HO ypaaaemie C nonOllHHT0llbHhlMH ycnOBHSIMH. BonHOBSSI <PYHKUHSI qt 

OOhl"IHOll TeOpHH npHHHMaeT BHJl: 

II' = II I ( u ~ + n ! ) + ( v:, + w mz ) a:+ a :- b : + b : _ + 
o,m 

n w )( a + 
mm m+ 

+ 
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B OTllH'IHe OT 

(1) 

rne U- 1 V n , W - KOScp<pHUH0HThl K8HOHH"10CKOro npeoopaaoeaHHSI, 
+ 

a 
+ 

b 

onepaiopbl p0:>K.ll0HHH npoTOHS H HellTpoHa, COOTB0TCTB0HHO, !O > - BBKYYM "!aCTHU, 

npH OObl"IHhlX npennono:>K0HHSIX O nOCTOSIHCTB0 aenH"IHHhl B3aHMOJlellcTBHSI H nnoT

HOCTH ypoBHell BHyTpH naHHOll ooonO'IKH nonyqaeM Bbipa:>KeHHSI 'caepxnpOBOJlS1lllero• TH

na JlllH ·menH' H XHMH"10CKOf.O n_OT0HUHana. Y!TaK, B paCCMaTpHBaeMoll MOJl0llH nerKoro 
i.;- ~ 

sin pa OCTaTO'{Hhl0 B38HMOJl0llCTBHSI ( n - p), ( p - p) H (n -n) npHBOJlHT K oopaaoaaHHIO 

CBepxTeKy"!ero COCTOSl~HSI si'.apa, ilanee C TO"IKH 3p0HHH nonyqeHHhIX peaynbTaTOB npoao

JlHTCH aaanHa )laHHhIX no SHeprHH CBSl3H nocneJlHero HellTpoHa B nerKHX S!Jlpax. 0Ka3bl-
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B88TC!I, 'ITO 3TH .U8HHh!8 He rrpOTHBOpeqaT H8W8MY rrpe.urrorro>1<eHH!O O HSIIII'lHHIIII (n-p), (p-p) 

H (n-n) rrapHhIX KoppeII!IUHl! C O.UHH8KOBh!MH KBSHTOBh!MH 'lHCIISMH ·s II m , IIpl!BO.U>ll.l.llIX K 

csepxTeKy'leMy COCTO!IHII!O ner-KIIX 11.nep. 

B § 3 06cy>1<.uaeTC!I BIIll!IHHe napHhIX KOppen11u11li Ha O.UHOHyKIIOHHh!e IIpHB8.U8HHhl8 w11-

pHllhl ypoBHeli B 11.upax. Bn1111H11e cnapHBSHll!I HyKIIOHOB oco6eHHO rrpOCTO rrpocne.n11Tb Ha 

npl!Mh!X peaKUll!IX Cph!B8 II IIO.UXB8T8 O.UHOI'O HyKIIOHa, KaK 113B8CTHO, B8p0!1THOCTII T8KHX 

npoueccoB xap8KT8pll3YJOTC!I npHB8.U8HHOl! WHpHHOli {3 ! , r-.ne .UII!I {3 k HM88M 

{3 k a f 'I'• <lJ ak ' ,(2) 
:t 

T,e. rrp11Be.neHH8!1 WHpHH8 rrpe.UCT8BII!18T co6ol! KB8.Up8T 'rrpoeKu1111· COCTO!IHH!I <lJ ( OCTa-

TO'lHOe 11.npo + CBOOO.UHhll! HYKIIOH) Ha .USHHOe COCTO!IHHe 'l' • paccMaTpHB88MOI'O 11.upa. 

nonb3yl!Cb BOJIHOBh!MII cpyHKUH!IMII CB8pXT8Ky'leli MO.U8JIH !1.Up8 BIi.US 

+ + 
11' = II (u., + v .,av+ a.,_) IO > , (3) 

ner-Ko Bhl'l_HCJIIITb nonpaBO'lHhie MHO>l<HT8JIH K O.UHO'l8CTH'lHOl! npHB8.U8HHOl! WHpHHe, o6ycnoB·· 

JI8HHhl8 OCT8TO'lHhIM B38HMO.U8l!CTBll8M CII8pHB8T8JlbHOI'O THUS, np11 3TOM OK83h!B88TC!I, Ha

IIpHMep, 'ITO BepO!ITHOCTb pea KUHH cph!B8 HeltTpOHOB HS 'l8THO-'l8THOM 11.npe OTJill'lH8 OT 

HYJI!I Ha ypoBHH, ne>1<aw11e non noBepxHOCTbJO <PepMH, 'ITO CTpor-o aarrpeweHO B MOJ:l8Jlll 

HeaaaHCH'MblX qaCTHU, 

B TO >1<e BpeM11 Bepo11THOCTh cTp11rrn11Hr-a Ha ypoBHH c E.,> E 
1

B aToM cnyqae yMeHb

waeTc!I B u: paa. A11anor-H'lHbl8 coo6pa:>j<81111!1 IIpHB8.UBHbl .UII!I cpwsa HS H8'18THOM 11.upe, 

8 TSK>l<B .UII!I peaKuHlt no.nxsaTa, IIpH 3TOM .U8Hbl COOTB8TCTBYJOIUIIB IIOIIp8BO'lHh!8 MHO>l<H-

1 • 2 2 
T8JIH, O'!BBH.UHO, 'ITO .UII!I cnyqaeB V" << I HIIII u" << 1 ( T,e. IIpll COOTB8TCTBYJOIUelt 

3Hepr-HH) rro_rrpaBO'lHb!8 .MHO>l<HTBIIII pean11ay10T H0Bb!8 38IIp8TbI, OTCyTCTBYJOlllHB B MO.UBIIH 

HeaaBHCHMbIX 'tJBCTHU. 

3aBHCHMOCTb rrorrpaBO'lHblX MHO>l<HTeneil OT 3Hepr-HH K8'18CTB8HHO cor-nacyeTC!I C xo
{3 2 

)lOM 3KCII8pHM8HT8IIbHblX 3H8'18HHJI OTHOIU8HH!I _v__ , B3!1TOI'O .UII!I HBCKOIIbKHX !I.U8p, 
f3 2 

B § 4 H3IIar-aeTC!I TBOpH!I .UHilOIIbHb!X B030Y>l<.U8HHlt 11.uep .UII!I cnyqa11., KOr-.na OCHQB

HOe COCTO!IHH8 11.upa OIIHCbIB88TC!I BOIIHOBOll <PYHKUHBlt CBepxTeKyqer-o THIIa • .llHIIOIIbHOe 

COCTO!IHHe CTPOHTC!I B COOTBBTCTBHH C T8K H83bIB8BMOl! 'r-eHepaTopHoil' rrpoue.nyp'oll, rrpe.u ... 

/2/ . 
JIO>l<BHHOil B pa60T8 , no3BOII!lll Y'l8CTb OCTSTO'lHbie B38HMO.U8JICTBIIH M8>1<.UY HyKIIOHSMH 

B 11.npe, CTOIIb cymecTB8HHbl8 J:!II!I cpopMHpOBSHll!I .UHIIOJlbHOI'O COCTO!IHH!I: 3T8 npoue.nypa 

B TO >1<8 BpBM!I H308BJ1!18T OT Tpy.UHOCTell .UHBI'OH8JIH38UHH, rrpHCYIUHX Tp8.UHUHOHllb!M pac

'IBTSM no MO.U8IIII OOOJIO'IBK, TaK KS K OCT8TO'lH08 .UIIIIOIIb-.UHIIOIIbHOe B38HMO.neltCTBHe, 

CB!l3h!B8!1 MB>l<.UY co6olt TOIIbKO .uaneKHe COCTO!IHH!I (rrop!1.UK8 p8CCTO!IHH!I M8>1<.UY o6onoq

K8MH ), cna6o IIOJI!lpH3Y8T OCHOBHOe COCTO!IHHe, TO era BB8.UBHll8 He HapywaeT KOHU8IIUHH 

CBepx:reKyqeJt MO.U8IIH rrpH OIIHCSHHH HH3WHX aos6y;>1<.ueH11ll, 3To OOCTO!IT8IIhCTBO II03BOJ1!1-

eT B p8MK8X 0.0.HHOA cxeMbl OilHC8Tb H BhICOKHe JlHilOllbHble soa6y>1<.ne111111 11.upa, 
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\ 

no orrpe.ueneHHJO .UIIIIOIIbHOI'O COCTO!IHH!I, 'l' dip !IBJ1!18TC!I cynepnoa11u11ea OOIIbWOI'O 

'lHCIIS .UBYXKB83H'l8CTH'lHhlX aoa6y>1<.ueHHlt, 'l' dip • BOOOIU8 r-oaop11, He !IBJ1!18TC!I COOCT-

B8HHOl! cpyHKUII8l! I'8MHJlbTOHII8H8 R , noaToMy .UHIIOJlbHOe COCTO!IHHe OK83h!B8BTC!I 3Hep-

r-eTH'lBCKII pa3M838HHhIM, Cpe.nHee OT R ITO 'I' dip xap8KTep11ayeT 3Hepr-HJO .UHIIOJlbHOr-o 

- 2 . 
cocT011H1111, cpe.nHee OT I /l - fl I - er-o wHpHHY. BhI'lHCJIBHH!I nono>1<eH1111 r-11r-aHTCKor-o pe-

aoHaHca B CBepxTeKyqeJt MO.U8JIII IIOK83h!B8JOT, 'ITO OCTSTO'IHhie B38HMO.UBl!CTBH!I crrapHBa

T8IIbBOI'O THIIa He MOI'YT npHB8CTH K cymecTB8HHOMy (no CpBBH8HlllO C O.UHO'lBCTll'lHh!M 

3HB'l8Hll8M ) C.UBHr-y pe30H8HCa, 

CrrapHB8HHe HyKJIOHOB .uaeT BKII8.U TOJlbKO B .UHCIIepCH!O .UHIIOIIbHOI'O B030Y>l<.U8Hllll, 

nony'leHHhilt pe3yIIhT8T COOTBBTCTByeT • .UH8I'OH8IIbHOMy IIpHOJIH>l<8HIIIO' OTIIOCHT8IIbllO 

B3BIIMO.U8l!CTBll!I 'l8CTIIUbl C • .Ub!pKolt', .lln11 IIOJiyqeHH!I npaBHIIbllOI'O IIOII0>1<8Hllll .UHIIOIIbHO

r-o COCTO!IHH!I Heo6xo.nHMO BB8CTII B r-aMHIIbTOHH8H HB.UH8I'OH8IIbHYJO 'IBCTb OCTSTO'IHOI'O 

B3BIIMO.UeilcTBH!I, 3cpcpeKT Kor-epeHTHOI'O CII0>1<8Hllll 8MIIIIHTy.n .UHIIOIIbllbIX nepexo.noB, rrp11-

BO.U!IWHil K KOIIII8KTIIBHOMy yc11neHH!O .UHIIOIIbHOI'O !pOTOIIOI'IIOIUBIIH!I H C.UBHI'y aHepr-1111 .u11-

IIOIIbHOr-o COCTO!IHll!I B03HIIK88T TOJlbKO OT .UHIIOIIb-.UIIIIOIIbHOlt qacTH OCT8TO'lHOI'O B38HMO~ 

.uel!cTM!I, 

Hccne.uoaaHHe BIIll!IHll!I .UHIIOIIb-.UHIIOIIhHOI'O OCTSTO'lHOI'O B38HMO.U8ltCTBll!I Ha rrono

>Ke1111e .UHIIOIIbHOI'O COCTOSIHH!I rrpoae.neHo C IIOMOlllbJO TSK H83b!B88Mb!X .UHar-paMM Boa6y>1<-

2 2 
.neHH!I, Y'lHTbIBasi rroBe.neH11e BeIIH'lHH u v H uv B cpyHKUHIJ OT aHepr-11u rrp11xo.n11M 

K TOMy, 'ITO .UHIIOJib-.UHIIOIIbHOe B38HMO.U8ilCTBHe . .uaeT HSIIOOIIbWHlt BKII8.U B R , nponop-

2 
UIIOHSJlbHblil N , r-.ue N - 'IIICIIO O.UHO'ISCTH'!Hb!X COCTO!IHHil B IIHTepaane h<,J 

B peayIIhT8T8 .UJifl cpe.uHell 3Hepr-HH .UH!jOJlbHOr-o B030Y>l<.U8HH!I rronyqeHo Bb!pa>1<eH11e 

E = h<,J + N V0 + G • 

3.uecb VO -cpe.nHee 3H8'l8HH8 M8TpH'IHOI'O 3J18M8HTa .UIIIIOIIbHOI'O B3BIIMO.UellcTBHll, G -

a MIIJIHTy .ua crrapHBBHH!I, 

J,f3 CK838HHOI'O CTSHOBHTC!I !ICHhIM IIYTb pa3BHTH!I TeOpHH I'HI'8HTCKOI'O pe30H8HC8 B 

/3/ 
.uecpopMHpOBBHHblX 11.upax, C!p0pMyIIHp0B8HHOlt B paooTe , Y'leT crrapHB8HH!I He ycTpaHHT 

OCHOBHOI'O H8.UOCT8TK8 STOit MO.Uen11- HH3KOr-o IIO cpaaH8HH!O C 3KCII8pHMBHT8IIbHh!M 3H8'!e

HH8M IIOJ10>1<8H1Ill I'HI'SHTCKOI'O pe30H8HC8, .lln11 3TOI'O H800X0.UHM Y'<8T .UHIIOIIb-.UIIIIOIIbHOI'O 

B3BHMO.UeilcTBll!I M8>1<.UY 0.UHO'l8CTH'!Hb!MII COCTO!IHH!IMH CX8¥bl HHJibCCOHa, 3.uecb cne.nyeT 

OTM8T~Th, '!TO .uecpopMBUH!I 11.upa y>1<e C8M8 no ce6e Y'<HTblB8:BT HBKOTopyro '18CTb OCTa

TQ•tli;x B38HMO.UellcTBHll. ·o.uHaKo, KSK rrpaBHIIO, K .uecpopM8UHH rrpaBO.U!IT CHJlbl KB8.Upy

nonbH6ro TRna, KOTOpb1e He M8HSllOT IIOll0)K8HHe pe30HaHca. 

npn ~B.8.U8HHH OCTBTO'IHOI'O .UHIIOIIb-.UHIIOIIhHOI'O B3BHMO.U8liCTBH!I B .UB!pOpMHpOBBHHOM 

11.npe aapaHee He JCHO, He HCIIOpTIIT IIH OHO OT'IBTJIIIBYJO KBpTHHy pB3.UB08HHOI'O peaoHaH

ca, IIOJiy'leHHyJO B 'o.nHO'IBCTH'IHOil MO.U8IIH, .lln11 Bbl!ICH8HH!I 3TOI'O pBCCMOTpeHo 11.upo C aa

IIOIIHBHHOil N = 4 HeilTpOHHOlt II f{ = 3 IIpOTOHHOll 00-0JIO'IKBMH B MO.U8IIH HHIIbCCOHa, 3To 
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orpaHII'l8HHe He HMeeT cymecTBeHHoro 3HB'ieHH!I Jlfl~ Bbl!ICHeHH!I KB'ieCTBeHllblX ocooe1111oc

Tell pe3011aHca. PacCMOTpem,e 11pyroro 3anonHellHH npHBOJlHT K 8HanorH'illblM pe3ynbT8TaM. 

nm1 npOCTOTbl B Bbl'iHCnellH!IX HCnOilb30B8flHCb npHOflH}KeHllbie BCHMnTOTH'ieCKHe BOflllOBbie 

cpyHKUHH MOJienH HHnbCCOHa. 8 pe3ynbTBTe Bbl'iHcneHHll Bbl!ICHHflOCb, 'iTO pe30H8HCllbie nH

KH CJlBHraIOTC!I B Hy}KIIYIO CTOpo11y, npH'ieM OTHOCHTenbHOe pacCTO!lllHe Me}KJIY IIHMH yMeHb· 

waeTcH. 

§ 5 co11ep}KHT pe3ynbTaTbl, OTIIOC!l[llHeC!I K Bbl!IClleHHIO ponH OCTaTO'iHblX, B3aHMOJiell

CTBHll Me}KJiy' HyKnoHaMH B peaKUHH 3axaaTa /L -Me30HOB 1111paMH. 

npH paCCMOTpeHHH /L - 3axaaTa Ha 1111pax OCHOBHblM aonpocoM OKa3b1BaeTc!I cne11y-

IOlllHll: no3B0fl!IIOT nH Hcnonb3yeMble B TeOpHH /L -3axaaTa npe11nono}Ke11H11 o CTPYKType 

1111pa paccqHTaTb !IJiepHbie MaTpH'illbie aneMeHTbI, a, cneJioBaTenbHO, H onpe11enHTb C Tpe-

6yeMOll CTeneHblO TO'illOCTH KOHCTallTbl cnaooro (p - /L) B3aHMOJiellCTBH!I? nn11 OTBeTa Ha 

3TOT aonpoc Hccne11yeTC!I BflH!IIIHe JIByllyKnOHllblX KOppem1uHll Ha BepOHTHOCTH napuHanbllblX 

nepexo11oa a /L -3axaaTe. BepO!ITHOCTb /L -3axaaTa onpe11enHeTc11 cooT11owe11HeM 

pa3nH'illblX HJiepllblX MaTpH'iHblX aneMeHTOB, BKflIO'iaIOIUHX pa11HanbHble HIITerpanbI. 3TH cooT

HOllleHH!I cymeCTBeHHO MellHIOTCH npH y'ieTe CMeWHBaHH!I ooonoqeqHblX KOHcpHrypauHll, ooyc

noaneHHOr~ napHblMH OCTaTO'iHblMH B3al!"{OJlellcTBHHMH Me}KJIY HyKnoHaMH. B 3TOM OTHowe

HHH CHTyauHH CXOJIHa C onHcaHHeM CMewaHHhlX aneKTpoMarHHTHblX nepexoJIOB B HJipax, 

aepOHTHOCTH KOTOpblX oqeHb qyaCTBHTenbHbl K CMem•rnaHHIO KO~cpHrypauHll. 

AuanH3 aneKTpOMarHHTllblX nepeXOJl~B Me}KJIY ypOBH!IMH Hppa noKa3bIBaeT, 'iTO CMe

lliHBaHHe KOHcpHrypauHll B JiaHHOM cnyqae. JlOBOflbHO aenHKO. nellCTBHTeflbHO, B npe11enbHOJ>.1 

cny'iae j-j CBH3H Me}KJIY y~OBIIHMH 1 H 0- B03MO}KeH TOflbKO 'iHCTblll nepeXOJl TH-

na Ml, a Me}KJIY ypoBHHMH r H 2 -nepexoJI THna E 2. noaTOMY pa11HaUHOHHbll1 pac-

na11 a ocuciauoe cocTOHHHe Obin Obi npeHeope}KHMO Man no cpaa11eHHIO c pacna110M Ha 

ypoaeHb o-. 8 JI0llCTBHTenbHOCTH HHTeHCHBHOCTH 3THX JIByx nepexOJIOB OJIHOro nopHJIKa. 

3To oocT011ienbCTBO ecTecTaeHHO oobHCHHeTcH cMewHaa11HeM KoHcpHrypauHll, 

PacqeT np0Be11e11 Jlfl!I napuHanbHblX nepexOJIOB B peaKUHH 

- 16 16 
/L +O ➔ N +v 

· 16 
Bb1oop HJipa O a Ka'ieCTae oobeKTa H3y'ieHHH Obin c11enaH He cny'iallHo. Bo-nepab1x, 

nbcK~nbKY 0 16 
-11aa}KJibl MarH'ieCKOe HJipo, TO HCnonb3oaaHHe cxeMbl j-j CBH3H OhinO 

Obi B JIBHHOM cny'iae HaHoonee onpaa11aHo, TBKHM oopa30M, BblHCHeHHe ponH OCTaTO'iHblX 

B38HMOJiellcTBHll B 3TOM 3KCTpeManbHOM cny'iae 11aeT HH}KHHll npe11en acpcpe!CTOB, 

CBH3BHHbIX co cMewHaaHHeM KOHcpHrypauHll. Bo-aTopbix HJiepHb1e pacqeTbI a 11aHHOM cny-

.-qae oonee npoCTbl, a pe3ynbTaTbl oonee JlOCTOBepllbl, 'ieM JlflH HJiep C HeaaMKHYTblMH 

OOOflO'iKaMH. 

CneuHcpH'ieCKHM JIOCTOHHCTBOM 3a11a'iH /L -3axaaTa !IJlpOM 0 16 
HBnHeTCH TaK>Ke 

TO, 'iTO H3y'ieHHe nepexoJIOB Ha pa3nH'iHbie ypoBHH no3BOnHeT BbIJienHTb acpcpeKTbl, ooycnoa-

6 

neHHbie pa3nH'iHUMH qneHaMH raMHflbTOHHaHa cnaooro B3aHMOJiellCTBHH. TaK, aepoHTHOCTb 

3axaaTa Ha ypoaeHb 0- O'ieHb 'iYBCTBIITenbHa K aenH'iHlle 3cpcpeKTHBHoll nceaJIOCKBnHpHoll 

KOHCTaHTbl G 
p H He 3aBHCHT OT KOHCTaHTbl cnaooro MarHeTH3Ma; HBOOOpOT, aepOHT-

HOCTb nepexo11a Ha ypose11b 

y'ieTe cnaooro MarHeTH3Ma. 

He 3aBl!CIIT OT Gp , HO H3MeHHeTCH npH yqeTe Hilll He-

B paMKax V-A aapHaHTOB Hccne110BaHa 38B!!Cl!MOCTb aepOHTHOCTell OT :,cjlcpeKTHa

HOl! ncea11ocKanHpHOJ! KOHCTBHTbl H KOHCTBHt'bl cnaooro Mar11eTH3Ma. 113 nony'ieHHblX pe-

3YilbTaTOB BHJIHO, 'iTO y'ieT JIBYHYK.iIOHHhlX KOppenHulll! B HJipe MeHHeT pacc'iHTaHHbie ae

POHTHOCTH nepexoJIOB B 1,5 - 2 paaa no cpaaHeHHIO C OJIHO'iBCTH'iHOll M011enb10' (K TBKOMy 

/4/ 
>Ke BblBOJlY npHXOJl!IT BBTOpbl paooTbl ). 

TaKHM oopa30M, OWHOKa B onpe11ene11HH /L -Me30HHblX KOIICTaHT cnaooro B3aHMo-

11ellcTBHH Ha OCIIOBaHHH OJIHO'iaCTH'iHblX pac'ieTOB aepoHTHOCTH COCT8BHT 50-100%. Mo>K

HO O>KHJiaTb, 'iTO B 1111pax C He3anonHeHHblMH OOOilO'iKaMH BilH!IHHe KOppenHuHl! oonee cy

IUeCTB0HHO~ 

TaK KaK aHeprHH, BbIJienH10ma11c11 a /L -3axaaTe Ha HJipe,.nop1111Ka 100 Maa, TO a 

pe3ynbTaTe 3BXBaTa MoryT B03HHKaTb B03oy>KJieHHH 1111pa, ne>Ka[llHe Bhllll8 nopora Bblne

Ta Hel!TpoHa. 8 npHHUHne T8Klt'8 peaKUIIH Morml Obi OblTb TaK>Ke none3Hb1MH C TO'iKH 3pe..

HHH H3y'ieHH!I raMHflbTOHHaHa cnaooro B38HMOJiel!OTBHH. 

§ 6 co11ep>KHT OOCY>KJieHHe BnHHHH!I OCTaTO'iHblX B38HMOJI8l!CTBHll Ha MexaHH3M aax-

BaTa /L -Me30HOB C Bbln8TOM Hel!TpoHa H3 KOHe'iHOro 1111pa. Pac'ieT cpaBHHB88TC!I C 

/5/ 
TaKHM >Ke p8C'i8TOM no OJIHO'iaCTH'iHOll MOJl8flH • Oocy>K11aeTCH acpcpeKTHBHOCTb 3Kc-

nepHM8HTOB no /L -3axaaTy C BblneTOM Hel!TpoHa C TO'iKH 3peHHH onpe11eneHHH KOHCTaHT 

cnaooro (p - /L) B3aHMOJiellCTBHH. 

noKa3aHo, 'iTO H3-3a OCTaTO'iHblX B38HMOJI8l!CTBHJ! BblneT H8J!TpOHa H3 !IJipa B oc

HOBHOM npOHCXOJIHT He npHMblM MexaHH3MOM, a qepe3 BblCOKO B030y>KJieHHble KBa3HCTa

UHOHapHbie COCTOHHH!I HJipa ( J)830HaHCHbIJ! M8XaHH3M) • npH 3TOM Jlflll peaKUHH 

l6 - 15 
0 +/L ➔ N +n+v 

OKa3bIBaeTcH, 'iTO npH En> 3 Maa H 11a>Ke npH En> 6 Maa oT11oweHHe BKna11a pe30HaHc

Horo MexaH IOMa K HHTerpanbHOMy BKna11y acex npHMblX H8J!Tp0HOB 3H8'iHT8flbHO n_peBbI

lllaeT 8JlHHHUy. 
~ ..... : 

.:<-,,· "i,r,qeT npaaHn OTOopa npH /L -3axaaTe npHBOJIHT K TOMY, 'iTO B JIBHHOM cnyqae 

HaHoonee HHTeHCHBHblMH OK83bIB8IOTCH nepeXOJlbl nepaoro 3anpeTa, COOTBeTCTByl0lllH8 

''iaCT_H'i~,o-11b1po'iHb1M' ao3oy>KJieHHHM THna ( lp) 01
( ld, 2s) c J ~ 0-, 1-, 2-( 'paapeweHHb1e• 

nepexOJlbl THna ( 1 s) ➔ ( 2s)H ( lp) ➔ ( 2p), COOTBeTCTBYIOIUHe BblCOKOMY B03oy>KJieHHIO HJI-
:.r. . • -

pa, ocnaoneHbl B CHrJy npaaHn OToopa no rnaaHOMY KBBHTOBOMY 'iHcny; BKna11 nepeXOJIOB 

6onee BbJCOKoro IlOp51.tlK8 3anpeTa OK83bIBaeTC51 T8K)Ke 3H8qJITenbHO MeHbllHIM). 

7 



llony,ieH nonHhll\ HSltTpOHHhllt cneK'rp. KaK ll cne):lOBano O)KHASTb, pe30HSHCHh!lt Me

XSHH3M _ ,oaeT BKnll . .O B )K9CTKYIO ~ac'Tb cneKTpa, 3To HSXO.OHTCSI B nonHOM~~-OOTBeTCTBHH C 

ananH30M pacna.oa .OHnOnbHhlX COCTOSIHHlt: )KeCTKSSI qacTb cneKTpa cpOTOHei!TpOHOB H cpOTo

npoTOHOB, COOTaeTCTByIOIUHX •ruraHTCKOMY pe3oHaHcy•, OOSl3a~~ B OCHOBHOM , ne npSIMOMY 

- MexaHH3MY cpoTopacmenneHHSI, a pacna.oy .ounonbHblX COCTO>!HHlt Ha HH3KOne)KSIUHe • .[lbl

pO'IHb!e• COCTOSIHHSI OCTSTO'IHOI'O ·si.opa. 3TOT acpcpeKT o6ycno~~H. CMeWHBSHHeM o6onoqeq

HblX KOHcpHrypauult, T.e. anHSIHHeM napHblX OCTSTO'IHhlX B3aHMO,Oel\cTBHl1, He .onaroHanbHhlX 

no O.OHO'ISCTH'IHblM KOHcpHrypaUHSIM, OH nonHOCTblO HC~e3aeT B O.OHO'ISCTH'IHOlt (a 'ISCTHOCTH, 

oni['H'I0CKOl1) Mo.oenu. 

nony'IeHHh!0 pe3ynbTaTbl npHBO.[lSIT K BhlBO.OY O H0Ha,Oe)KH0CTH ucnonb30B8HHSI onTH

qeCKOlt MO.oenu AnSI HHTepnpeTSUHH ASHHhlX no :3axaaTy jL -Me30HOB Ha si.opax C Bbme

TOM .Hel\Tpoaa, no· Kpal\Helt Mepe npu En.< 10 Maa, a, cneAoaaTen_hHo, H cy)K,oenusi o (µp) 

KOHCTSHTSX cna6oro B3aHMO.oeltcTBHSI, B CBSl3H C 8THM_ npe.ilcTaamieTCSI, 'ITO .onsi Toro, 

'ITOOhl MO)KHO OhinO ·c yaepeHHOCTblO H3BneKSTb MIOOHHble KOHCTSHTbl H3 Hel\TpOHHh!X sxcne

pHM0HTOB, cne):lyeT npe.oaapHTenbHO nocTaBHTb psi.o cneuHanbHblX 8KCnepHMeHTOB no H3y

'IeHHIO CSMOI'O M0X8Hll3M8 3axaaTa, . 

Pe3ynbTaThl, aoweAWlle B .OllCCepTaUHIO, OhinH .oono)KeHhl Ha HeCKOnbKHX acecoro3-
. /6-11/ 
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