


noKa3aHbl Ha Pnc. 4.Buguo, sro oHn coAepxar 6omruoe qr4cJro nunuit. Vcnex n pacurnQponre
TaKI'IX 6oraTbrx crIeKTpoB HecoMHeHHoe cBl,rAerenbcrBo nucorcofi rcnaJrr,r614rcaq14rt
Al4ccepraHTa. B orrl'IrrI4e or rpyr[x ktccJleAoBareJrbcKnx rpyrrrr, pa6oraroqzx Hag erofr
npo6leuofi, a]iraJwr3upoBaJrlrcb cneKTpbr Bcex rAep, 63,63cu(*), -tli, ,3Na, 

BxoA.f,rlux B cocraB
I43yqeHHbIX coervHeHl4fi. Bnaro4apt coBMecrHoMy r.r caMocorJracoBaHHoMy aHanr.r3y raHHbrx,
lonyrleHHbrx oT Bcex ficcneAyeMblx SAep-3OHAOB, nonytreHbl HoBbre Ba]r(Hbre pesylsrarrr o6
ynoprAoqeHHr4 cnr.IHoB B STtrx coe,rlnHeHrrrx.

B frase 2 onucartst ucron*yeurre o6pasubr rr MeroArlKa v3Mepe:rruir. O6parqrr LiCuzOz (Sl) u
NaCuzoz tBJltlorct oAHoAoMeHHbIMr.r, rITo lro3Bonu-uo uccleAoBarb carextpr, ,,pr4 pit:nr{qHb,*
opI'IeHTaLII4tx BHeIIrHero MarHI,ITHofo noJrt rro orHorrreHlrro K Kpl,rcra-tnorpa$uqecKl,IM ocrM
MOHOKpT4CTaJTJTOB.

fraea 3 nocnsueHa onldcaHltlo MeroAr4Kn MoAenupoBaHr.rr cneKTpoB tMP/tKp. I,Isnecruat
KoMrrbrorepHar [porpaMMa <Simul> ycoBeprrreHcrBoBaHa no qacrr4 ytrera npocrpaHcrBeHHoro
HanpaBneHI'It CIII'IHOB B CrlupanbHbrx crpyKTypax c Bo3MOXHOCTbTO pa3nr4qarb yrnbr
3aKpf{I'IBaHI{t B pa3nlar{Hblx cIIHHoBbrx rlenorrKax. flpuno4xrcr cBeAeHrrr o [pupoAe
JloKanbHbrx 9neKTpI'IqecKLIX u MarHr,rrHbx nolefi Ha r.rccJreAyeMbrx flA'pax. flpznogxrca u
aHiIrII'I3I{p}tOTCf, CneKTpbI npu reMneparypax Bbrrxe reMrreparyp MafHr.rr}rofo yrroprAoqeHut
cIII4HoB. Onpege.neHrr fpaAI,IeHTbI DreKTpr,rqecKux norefi Ha s,Apax, Korophle rro3xe
Llcronb3ylorct AJrfl MoAenLIpoBaHI,rr cneKTpoB tMP/tKP B MarHraToynoprAorreHHbrx
cocrotHl4tx cnI'IHoB. OrMe'raercg, uro MoAenb roqeqHbrx 3apsloB He [o3Bonfier rlonfrlirb
sHa'reHzft rpaAI4eHToB gJIeKTpLIqecKI4x uoneft, 6nugxprx oKcnepraMeHT€rJrbHo orrpeAeneHHbrM.

frasa 4 nocBtlrleHa rlccneAoBaHlIro tMP B napaMarHr{THbrx Sasax. flpzno4arcx
TeMneparypHble 3aBI'ICIIMOCTLI CABlrfoB r{acror MarHr,ITHOrO pe3oHaHCa. Brtgelxrorcr
napaMarHI'ITHbIe H AI'IaMafHLITHbIe BKnaAbI. Kna;rnSuqvpoBanHo rrorcHrercr HX
nponcxolKAeHl'Ie. Pesylrraru [pLIBeIeHbI e Ta6rlrue 4.1 (n anrope$epare - Ta6nraqa 1). B
3aKJIIosI{TeJIbHoM naparpa0e sroft rJIaBbI onracaHbl p%ynbrarbr rro r4ccJre.rloBaHuro
Ht43Koqacroruoft cnuHonofi AI'IHaMI4KLL Ats gToro 6rrnu o[peAeJreHbr reMneparypHbre
3aBI'IcI'IMocrt4 cKopocrl'I tAepHoft cnuu-perreroqHofi penaKcaunu Ha pa3nuqHbx rlpax np1a
PA3HbIX OPIIEHTAIIU'X MOHOKPI,ICTANJIOB OTHOCI4TEJIbHO BHEIIIHETO MAIHI4THOIO TIOJI,.
OoHapyxeHo, tITo n naylrtuseppollKe LiCWOz npoucxoAqr 3Haqr.rreJr6Hoe ro.rlaBJreHr.re
cIII4HOBbIX Qnyxryaqufi. Maxcuuyu ocna6neuzr Snyrryarynfi Aocrr.rraercfl npu reMrreparype
ropsAKa 150 K. llpz 4alruefiurela oxJlaxAeHr.rr{ r.r3orponrn crrr.rHoBbrx 6ry*iyaqnr
BOCCTAHABJII,IBAETC'.

B |nase 5, rax yxe orMer{aJlocb, rlpuBoAtrcs 3aperucrpl4poBaHHbre cneKTpbr B MzIfHI4THo-
yflopqAor{eHHblx Sa:ax. B ra6mlqax 5.1 u 5.2 [prrBeAeHbr 3HarreHr.rq o[peAeJreHHbrx
AuccepraHToM napaMerpon (yuon), xapaKTepu3ylolrrux HarrpaBneHr.re cnprHoB MeApr B
reruroo6pil3Hbrx crpyKrypax NaCuzOz u LiCu2O2, coorBercrBeHHo. flpune4euuar B KoHrIe
anrope$epara o6reAI4HeHHas ra6maqa coAepxr4T ocHoBHbre napaMerpbr renr,rKcoB e o6onx
COE,IIPIHEHI,I.'{X.

Hapr6onee BaxHbrM r.r HaM rrpeAcraBJrrrorcr cneAyroilIt4 e pe3ynbrarbr :

l. onpe4e-neHbr KoMrroHeHrbr reH3opa foll e Mecre pacnonoxenr.rs ,Aep
(r:312), u t3Na1I:3 /2),, cnuuoBhre r.r tp6nra-rrln"r. 

"nnuA", 
B cnBrrfu lrunuit

Bocnp[uMqr.rBocTb.

63'65cu (l :312),7Li
AMP u MaTHIITHYIo

2' o6napyxeHo' r{To B rlapaMarHnrnofi Saae rraynrruQeppor{Ka LiCuzoz npr4 noHHXeHr.rH
TeMileparypbl B HanpaBneHI'II4 oclt c Ha6ruoAaercs, 3HaqurerbHoe noAaBneHr.re crruHoBbx
SnyKryallzfi, cnx3aH:Iof- 

: -p*"I4TI'IeM 2D rcopper s\ufi 6nnxHero nopsAxa B rrJrocKocrqx,
coAepxarrlplx I4oHhI Cu'-. MarcI{MyM aHll3orpofluu $nyxryaqzft Aocrr4raercr rryLr T: 150 K.



fialbtrefimee oxraxAeHlle LiCuzOz ro TeM[eparypbr MafHr4THoro y[oprAoqeHr4s
BoccraHaBnplBaer I'I3orponl{Io Qnyxryaqufi n czcreue. B rynpare NaCuzOz crreKTp crrr4HoBbrx
Slyrryaqrafi ocraercq r43orpo[HbrM Bo BceM Aprana3oHe reMneparyp.

3. YcratroeneHa npocrpaHcrBeHHair opr4eHTarJufl cnr.rHoBbrx cnupa-nefi e LiCuzOz u NaCu2O2 n
orcyrcrBr4e BHerrrHefo MarHr4THofo noJrr Lr B noJre Ho=93_94 13, uanpaureHHoM n4olr roft
uttu nuoit ocI,I Kpl4cr€rnla. BugcHeHo, qro crrr4HoBbre cilvpalrv B raHHhx coe.{I,IHeHLItx He Jlexar
rua n o4uoft r43 Kpvcrannorpa$NuecKHx rrnocKocrefi ab, bc vrjpr ac.

fllocrocru cnnpalefi napannenbubr roJrbKo B rlenoqKax, cocraBJrrrorlrrx lucrroit -O-Cu2*-O-
M- pr -M-O-Cu"--O-. Hanpanlenur 3aKpyr{uBaHvfl, MarHr{THbrx MoMeHToB B orHX rlenoqrax B
NaCu2O2 - nporl'IBoIIoJIoxHbI, a n LiCu2O2 - coBna.{aror. Bneursee uarsurHoe rroJre Ho=93-
94 rc3, HanpaBneHHOe BAOJIb OCI4 C KpI4CTiUrna, [paKTr{qecKu He I,I3MeHrer npocrpaHcreeuHofi
opI'IeHTaIII4H cIIHHoBbIx cuupa;refi B rleloqKax Ct-, unaeroqefi Mecro npr4 Ho: 0, a
HanpaBneHHoe BAoJIb ocefi a z b - noBopaql{Baer nnocKocrr.r clr.rHoBbrx c[upanefi, crpeurcr
COPI{CHTI{POBATb I,IX HOPM'INb N BAONb BHEIXHETO MAIHI4THOTO IIOJI'.

llolyvenHax unsopuaqnx, HecoMHeHHo, rroMox(er nyqrue rroHrrb npupoAy MafHr.rro-
3neKTpl'Iqecroft cssgu n LiCu2O2 14 nplrtlt4Hbr orcyrcrBur MaKpocKo[uqecKofi elerrpuqecrofi
tronlfipl43alluu e NaCu2O2. flpuneAeHHoe B Ar.rcceprarlnu onr4caHr.re r4Meroqr4xcr B nr{Teparype
cueHapl{eB QoprrarapoeaHl{t MafHl{To3neKTpuqecroft cBfrgu rrpor43BoAraT npr.rrrHoe BfieqarreHue.
Kcraru cKa3arb, napa cIIeHapIleB, AoBoJrbHo nonynspHbrx n sapy6eNuofi nprreparype,
ocHoBareJlbHo pacKpI{TLIKoBaHbI. [uccepranr rlpurrren K BbrBoAy, qro nau6onee noAXoAsrrIr4M
!^nfl o6rscneHzt efo AaHHIIX rBJlrercr cqenapzfi, npe4loNenHufi A.C. MocxBHHbrM u
[peruneporra C.JI.. orMe'Ieuo raKxe, qro orcyrcrBr.re MaKpocKonz.{ecxofi ererrpuuecxofi
nontpl'I3allupI n NaCu2O2, Bo3MoxHo, TaKxte cBr3aHo c reM, qro B NaCuzOz, B orJrr,rqr4e
LiCu2o2, rIpoI4cxoAI{T KoMrIeHcaIIut BeKTopoB oneKTp[.recrofi noJrrpr.Barlr4kr yl.:la pa3r[rrr4r B
cTpoeHrrH crrr,rHoBblx f eJrHKcoB.

3aMe.raHuq:
1. flpn aHaJII43e rI oIIeHKax [epeHeceHHbrx cBepxroHKr.rx norefi Ha flrpa KaruoHoB Li*, Na* u
Cu* (crp. s6-s7) lpeAnonar aercs., rrro ponb 3arroJrHeHHbrx eneKTpoHHbx s- o6onoqeK MaJra ]r He
yql'ITblBaerct, xort B TeKcre oHLr ynoMsuyrbr. C grula rpyAHo corJracLrrbcx. Cynx rro onbrry
pacrreroB [cu. M'B EpevrzH Ia O.f. Xyuunnraru, Mexanu3Mbr Bo3Hr.rKHoBeH]rq JroKaJrbHbrx
MarHvrHbx nolefi Ha qApax AI4aMarHilTHbIX KarLroHoB B napaMarHerr4Kax. OTT. 29(9), crp.
2687-2692, 1987 rpI4BeAeHHbIe raM ccrmrcu], e$$exru repeKpbrBaHrr 3arroJrueHHbx
3neKTpoHHbx s- o6oloqer c o6oro.{xal\,ru MocrplKoBhrx I,IoHoB Kl{cnopoAa r4rpalor
onpeAeiltlolllyrc ponb n SoprvrupoBaHl4ll lzsorponnofi cnunonofi flnorHocrrr Ha rApax
ArIaMafHI'ITHbx Karl'Ionoe. Manocrb I,IHTefpanoB [epeKphrBaHr.rs KoM[eHcrlpyercr 6olrruuuu
3HaqeHHtMI'{ KBaAparon ruo4y:refi s-$ynr<qzft Ha sApax Ar.raMarHr4THhrx Karr4oHon. 9ro Kacaercfl
rlpeAnonafaeMF,Ix B AI4ccepTaIII4I'{ IIepeHoCOB sneKTpoHa B He3anOJrHeHHbre 2p- ^ 3p- o6olovru
L|* w Na*, codrnercrBeHHo, To, KaK HaM npeAcraBJrrercr, coorBercrByloqr4e r,rM I,IHTerpanbI
lepeHoca, rIoAeJIeHHbIe Ha sHepfHI,I nepeHoca (napauerpu KoBaJreHTHocrz), MaJrbr rro
cpaBHeHI{Io c lIHTerp€rnaMI'I [epeKpbIBaHLIt. flpuneAennoe Bbrrue 3aMerraHr,Ie Kacaercr r,r noJrr Ha
cu*, noeroMy Mbr noAAepxr4BaeM rrrerc o 3aprroBoM cocrorHuu Cu*r.2 

" 
sri-ni-i"rp.;;. A;

6olee yBepeHHbIX BbIBoAoB B groM rrJraHe neo6xoAuubr pacqerbr HHTerpanoB nepeKpbrBa1vfl.
sJIeKTpoHHlx o6oloqeK MocrI,IKoBbrx KHcJropoAoB c s-o6oloqKaMr.r proHa Cu*. gaxuafl ponb
KOBIUTeHTHOCTT.I Ha CB'3I,I cU2*-o2- B rr4cceprarlrrl4 orMeqeHa ilpaBr4nbHo.

2. trpu aHaJIH3e nepeHeceHHblx MarHI4THbrx rroJrefi ua xgpa ltvrus. v Harpns, aBTop r.rcflonb3yer
3HaqeHI4t paAI{aJIbHbIX cpeAHI{x 4m 6opa u aJI}oMpIHI4s, ccbrrras.cb fipra gToM Ha pa6ory Harvey
et al' 1972 roAa. OAHaKo ecrb 6oree no3AHqr pa6ora J.R. Morton and K. F. presson. J. of
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OcHoeHrre HayqHbre HarrpaBJrenrrfl

l. MaruurHble u crleKTpocKorrnqecKue xapaKTepr.rcrr{Ku MHoro$yuxquoHilJrbHbrx

Marepr4€lrroB 4rrfl upnloxenuft B 6zouegraqune, HaHoLrHAyarpuu n

ra H S o xo rvrMyH r4K arllr oH H brx rexH o Jr o rr,rflx.

2. Auasm3 BIrr4flHkrfr, JroK€urbHoro aroMHoro oKpyxeHrrr Ha MarHrlTHbre,

TpaHcnoprHble ceoftcrsa v SoronponoAprMocrb cr,rcreM c HaHopa3MepHbrMr4

HeoAHopoAHocrtMI,I MeroAoM ruecc6ayeponcr<ofi cleKTpocKonrrlt- MarHurnrre

crpyKTypbl, culaHonrrfi TpaHcropr u MeroAbr Ha[paBnennofi uo4ra$nra\un

Qn:zvecxHx ceoft crn n QyHrqr4 oH€rrrbHbrx MarHr4THbrx Marepr4arr ax.

3. Heo6uuHble ocHoBHbIe cocro{Hr{r vr MarHr.rrHbre ynoprAorreHkrfl, B

Hr.r3Kopa3MepHbrx cJroxHbrx oKcr.rAax.

4. HosHe MI4Kpo- u HaHoycrpoficrea Ha ocHoBe Hr43KopirMepnbrx cr{creM

cr,rJrbHoKoppenr4poBaHHbrx 3neKTpoHoB.

5. Crpyxrypbr c pacrpeAeJreHHbrM napaMerpoM rroprAKa




