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,ll;eHHMe HCCJIe,ll;OBaIDIH nOI~aSaJIIT, 'ITO Ha RaTaJIHSaTOpe CoO - MgO, HapH,Il;Y 
C npO,ll;yRTaMH l'JIYOORoro ORHCJIeHHH, npH nYCRe CMeCH npOllHJIeHa C RIiICJIO
PO,ll;OM oopaSYIOTCH aRpOJIeIiIH II aRpIiIJIOBaH RJICJIOTa. Bo Bcex IiIsy-qeHHMX CH
CTeMax Ha nOBepXHOCTIiI cym;ecTByeT JIIiIrnb He60JlbrnOe 'lHCJIO n;eHTpOB, RaTa
JIIiISHpYIOnJ;IiIX MHrROe ORJiICJIeHHe, npIiI'IeM B COCTaB Ram,ll;OrO n;eHTpa BXO,ll;HT 
RaR IiIOHM nepeXO,ll;Horo MeTaJIJIa, TaR IiI RaTIiIOHM perneTRJiI HOCHTeJIH. RaTIiIO
HM perneTRJiI, BXO,ll;~e B aI<TIIBHMH n;eHTp, OOJIa,ll;aIOT onpe,ll;eJIeHHOH I<OOp
,Il;JiIHan;neH H acpcpeI<TllBHbIM sapH,II;OM, OTJIH'lHbIM OT sapH,II;OB I<aTIiIOHOB OCTaJIb
HOH jlerneTRJiI. MOllmo npe,ll;CTaBJITb cxeMY oopasYIOIn;erOCH Ha nOBepXHOCTH 
Mo; MgO I<OMnJIeRca: 

OJ 

A JIH CoO - MgO Cxell<Ia ,ll;OJmma OT.i1 lItIaTbCH - CaR 6 BsaIiIMO,ll;eHcTByeT C YII{e 
CTaOIIJUlSllpOBaBrnHlIlCH 0 2-. 
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Ooe CXeMbI nOsBOJIHIOT OO'bHCHIiITb HaOJIIO,II;aIOID;IIeCH HSMeHeHIiIH cneRTpOB 
3.n.p. PasJIH'lHe 3THX ,Il;Byx CllCTeM saI<JIIO'laeTCH B TOM, 'ITO Ha CoO - MgO 
a,ll;COpOn;nH I<IiICJIOpO,ll;a IiI CTaOlIJIllSan;IiIH ero Ha Mg2+ cnocoocTByeT oopasOBa
HIiIIO OOJIee npO'IHOH CBHSH OJIecpIIHa C COCe,ll;IIHM HOIIOM COHo Ra Mo / MgO 
cJIaoo xeMocopoHpoBallllbIH illICJIOPO,ll;, nOJIY'IaIOID;IiIH 3JIeI<TpOII OT MOH, BXO
,ll;JIID;ero B napy MOH - 0 - MOH, cnocoocTByeT SaRpenJIeHHIO OJIecpHHa BOJIIiI
sIiI IiIOHa M06+ , npIiI 3TOM M0 6+ BOCCTllllaBJIHBaeTCH ,11;0 MOH , T. e. BOsHHI<aeT 
n;eHTp TIiIna M05+ - 0 - M0 5+, I<OTOPbIH, I<aI< nOI<aSaHO B (1), HeOOXO,ll;JiIM AlUf 
npO'IHOH xeMocop6n;IiIIiI I<IICJIOpO,ll;a B BIiI,II;e O 2- / Mg2+. 

TaI<IiIM oopasOM OOllapY}I{eIlO, 'ITO npH a,ll;COpO.o;RR cMeceii yrJIeBO,ll;OpO,ll;
RHCJIOPO,ll; npOIiICXO,ll;IIT nepelloc 3JIeI<TpOHa OT yrJIeBO,ll;OpO,ll;a R RJiICJIOPo,ll;y C y-qa
CTHeM IiIOHa nepexo,ll;lIoro MeTaJIJJa H nOHOB perneTRJiI . OOllapYII~eIlO TaJ{Jue pas
JIJi['1IiIe B MexallIiIsMe nepenoca 3JIeI<TpOlla OT ,ll;OlloplIoro HOHa nepeXO,ll;Ilor() 
MeTaJIJIa R MOJIeI<YJIO RIICJIopO,ll;a Ha I<aTaJTIISaTOpax rJIYOOlwro II MHrRoro ORHC
JIeHRH, BepOHTIIO, 3TIIM II MomllO OO'bHCIIHTb paSJIII'IHe I~aTam[TIiI'IeCI<Oro ,ll;eH
CTBIiIH RaTaJIRSaTOpOB MHrRoro n rJryOORoro OillICJIeIIHH. 
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BJIlIlIIDIE BhICOIWrO ,!1;ABJIEHlIlI HA IDlIPlIHY JIlIHlIlI a.II.p. 
BO,!1;HbIX PACTBOPOB HIITPATOB C1'3+ H Mn2+ 

B pa60Te (i) OnHCaHO BJIHHHHe AaBJIeHHH AO 5000 aT. Ha IllHPHHY JIHHHH 

's.n.p. H g-<paKTOP BOAHhlX paCTBopOB HHTpaTa Mep;lI. B AaHHOH pa60Te CO

-()6maeTCJl 0 BJIHJlHHH AaBJIeHHJl AO 6000 aT. Ha mHpHHY JIHHHH BOAHhlX pac
TBOPOB HHTpaTOB Cr3+ H Mn2+. l1:a

Mepe:HllH npOBOp;HJIHCb llpH KOMHaT

HOH TeMllepaType Ha cneKTpOMeTpe 

P81301, OOOPYAOBaHHOM Cnen;HaJIb~ 
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Plilc.2 

PIiIC. 1. 3aB.lilClIlMOCTL OT ,lI;al3JIeHlUI nmplIHLl JLH!H.IiIIiI a.D.p. BO,ll;HOrO pacTBopa 
HlITpaTa Cr3+ 

Pac. 2. 3aBHcIiIMoCTb OT ,lI;aBJIeHHH IDIIplilHLI JIHHlm a.II.p. BO,ll;HOrO pacTBopa Mn2+ 

HOH npHcTaBKoH (2). I1:cCJIeAOnaHHJl npoBeAeHhl B mHpolwM p;HanaaOHe KOH

.n;eHTpan;HH napaMarHHTHhlX COJIeH. 

HaJIOmeHHe AaBJIeHHJl Ha BOAHhle paCTBophl HHTpaTa Crs+ npHBOp;HT K 

.3HallHTeJIbHOMY yBeJIHlleHHIO mHpHHhl JI1!IHHH s.n.p. (pHC. 1). He60JIbIllHe 

-()TKJIOHeHHJl OT npaBH;IbHoH <pOPMhl JIHHHH, Ha6JIIOAaeMl>Ie B 06JIaCTH CJIa6hlX 

llOJIeH npH HaJIOmeHHH AaBJIeHHJl, Mhl aAeCb 06cymAaTb He 6YAeM. ,l1;JIJl Bcex 

KOHn;eHTpan;HH C POC'I'OM AaBJIeHHJl HapJlAY C HaMeHeHHeM mHpHHhl JIHHHH Ha

OJIIOAaeTCJl HeaHallHTeJIbHOe yBeJIHlleHHe g-<paKTopa. 3aBHCHMOCTb OT AaBJIe

HHJl nOJIHOH nrnpHHbI JI1!IHHH a.n.p. AJIJl BOAHhlX paCTBopOB HHTpaTa Mn2+ no

KaaaHa Ha pHC. 2. ,l1;JIJl 60JIbmHX KOHn;eHTpan;HH (4 H 3M) g-<paKTop, nO-BH

.AHMOMY, CJIerKa yBeJIHll1!IBaeTCH C POCTOM AaBJIeHIiJJl, npH MeHbmHX KOHn;eHT~ 

.pan;1!IlIX g-<paKTop OCTaeTCJl nOCTOJlHHhlM. IIpH KOHn;eHTpan;HHX 4 H 3M Ha

.oJIIOAaeTCJl OAHa mHpOl{aJl JIRHHJl a.n.p. CJIa60e paapemeHHe C.T.C., Ha6JIIOAae

Moe npH I{OHn;eHTpan;HH 2M, nOJIHOCTbIO CHHMaeTCJl AaBJIeHHeM B 1000 aT. ,l1;JIJl 
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IWHn;eHTpan;HH 1,8M paspemeliHe C.T.C. 60JIee SHa'UITeJIbHO, HO II OHO nO'lTII 

nOJIHOCTbIO CHIIMaeTCH p;aBJIeHlIeM 4000 aT. (pIIC. 3). IIoJIHaSI mlIplIHa JIIIHIIII 

s.n.p ., T. e. paCCTOSIHlIe Mem)l;Y KpaiiHIIMH nlIKaMH C.T.C., Ha'llIHaSI C KOHn;eHT

pan;1I1I 0,125M II HIDRe YMeHbmaeTCSI JIlIIDb Ha 3-4 a. C KOHn;eHTpa~1I 0,03M 
TIIlIplIHa OTp;eJIbHhlX KOMnOHeHT C.T.C. npaRTlI'IeCKlI He saBHCIIT OT p;aJIhHeii

mero pa3Bep;eHlISI. 

,1J;JISI IIsyqeHlISI BJlIIHHlISI p;a:BJIeHIISI Ha llIlIpHHY JIlIHD C.T.C. 61>IJIa B3SITa 

ROHn;eHTpa:n;rr:SI 0,01M. ,1J;a:BJIeHlIe p;o 6000 aT. nO'lTII He BJIlISIeT Ha ROHCT3HTY 

C.T.C. (a). ,1J;JISI pa36aBJIeHHOrO paCTBopa ROHn;eHTpan;1I1I 0,01M H'l6;uop;aeTCR 

·JIlImb HeSHa'llITeJIbHOe YMeHhmeHlle ( 1-2 a) 

'CYMMapHoii nOCTOSIHHOii ~a, 'ITO corJIacyeTcSI C \ 

peSYJIbTaTOM P;JIH MOHOI{pIICTaJIJIa (3). 3aBIICH- ) 
MOCTh llIlIpHHhI 1-IT II 4-ii JIIIHIIIT C.T.C. (co CTO-

'pOHhl CJIa6hlX nOJIeii) OT p;aBJIeHHSI nplIBep;eHa 

lIa plIC. 4. 

illlIpHHa JIl'IHlIii a.n.p . npn 60JIbml'IX ROH

n;eHTpan;l'ISIX onpep;eJISIeTCSI P;IIIIOJIh-p;HnOJIhHbIM 

BSal'IMOp;ciicTBl'IeM cnIIHOB. YBeJIl'I'leHl'Ie mBpBnbT 

JIBHl'IH C p;aBJIeHlIeM p;OJImHO 6hlTb nponop:n;rr:o- H 

HaJIhHO POCTY BHSROCTB paCTBopa ~(p) B yne

~H'leHlIIO nJIOTHOCTl'I 'IaCTBn; n(p), 06YCJIOBJIeH

lWMY Cml'IMaeMOCThIO ml'Ip;KOCTl'I. TIop;06HaH 3a

Bl'ICBMOCTb Ha6JIIOp;aeTCH TOJIbRO P;JlSI pacTBopoB 

IDnpaTa xpOMa npH ROHn;eHTpan;l'Il'I 3M. Bo~
MomHoii npl'I'IBHOii SaMep;JIeHIISI POCT::) iillIpIIHbT 

~l'IHlIl'I MapraHn;a MomeT 6hlTh 06pa30BaHHe ac

'COIl,l'IaTOB MOJIeRYJI (9) . I-ta qeCTBeHHoe 06'bHCHe

RHe Ha6mop;::teMOMY B3MeHeEIHIO mIIprrIThl JIIIRl'IR 

MomeT TaKme p;aTb TeopHSI (4.), COrJIaCHO HOTO

poii ymBpeHIIe JIlIHl'Il'I 06YCJIOBJIeHO P;ILllOJIb

.,lUIIIO.TTbHblM B3aRMop;eiicTBIIeM CIInHOB, MOP;YJIH

pyeMblM TeITJIOBblM . p;Bl'ImeHHeM II 06MeHHblM 

B3aBM<?)l;eiicTBBeM. 06MeHHoe B3a:IiIMOp;eiicTBl'Ie, 

B CBOIO o'tJepe)l;b, TaRme 3aBl'ICHT OT TenJIOBOrO 

}J;BHmeHHH 'IaCTl'In;. illl'Ipl'IHa JIlIHl'III orrpep;eJIHeT

.eH xapaHTepHCTH'leCHl'IM BpeMeneM J( = "t"c / 

(1 + "(I"t"effi e 2), 1:c - BpeMR HOppeJISI~TIrr 6poy

HOBCIWrO p;BIDReHIIll, npOnOp:n;rr:OHaJIhHOe BH3RO

CTII paCTBOpa, "t"1 ....... 'tc - BpeMSI, B Te'leHlIe RO

PlIC. 3. BJUUIHlIe AaBJIeHlIH B a 
cneKTp a.n.p. BO~Oro pacTBopa 
HB:TpaTa Mn2+ KOHn;eHTpaD;lIll 
1,8 M. 1 - P = 1 aT., 2 -1200 

aT., 3 - 4000 aT. 

'TOpOrO peamI3yeTcll 06MeHHOe B3aHMOp;eiicTBHe, ffi. - 06MeHHaH qaCTOTa. 

YmlIpeHlJe JlHHIIl'I B.liITpaTa MapraHn;a (3M) B ~ 1,02 pa3a (~p / ~l = 1,56) 

npH p == j:j000 aT., 06'bHCHHeTCH <lTOR TeoplIeii, eC;IlI IIplIHHTh (0. Mn = 
= 0,38· to ceR. II 'tc = 2.10-11 ceR. nplI aTMOC<pePHOM p;aBJIeHIIII. C yMeHh

me ImeM ROHn;eHTp;l-qH1I BJlIIHHlIe <paRTOPOB, OCJIa6JIHIOID;IIX )l;HIIOJIh-)l;HnOJIbHhle 

B3aIIMop;eiicTBIIH (o6paaOBaIDIe acco:n;rr:aToB IIJIH 06MeHHhle B3aHMop;eiicTBHH), 

YMeHbmaeTcSI H npH ROnn;eHTpaD;lIH ~ 2M 6apOMeTpH'leCRaH 3a:BHCHMOCTb 

mHpHHhl JIHHHH CTaHOBHTCH CRJIbHee. Op;HaRo OROH'tJaTeJIbHOe 3aRJIIO'IeRHe 0 

npH'llIHaX, 06YCJIOBJIHBaIOID;Hx mnpnHbI JIIIHlilR IIpII BbICOHBX IWHn;eHTpaD;lISIX, 

MomHO Cp;eJIaTb, JIBmb 3Hall 113MeHeHHe Bll3ROCTH BbICORO ROHn;eHTpHpoBaH

"Horo pacTBopa nop; p;aBJIeHlIeM, ROTopoe, BepollTHo, OTJIH'IaeTCH OT yneJIH'Ie

"HHSI BH3HOCTH 'IHCTOii BOP;I>I. 

TIPH MaJIhlX Rorrn;eHTpan;HHx (MeHbme 0,5M P;JIll xpoMa H ~0,12M P;JIH 

'MapraHn;a) mHpHHa JIlIHHH 6yp;eT 06YCJIOBJIeHa TOJIbRO Op;HO'laCTB'IHMM B3aH

Mop;eiicTBHeM. ,n;JIH napaMarnHTHblx IIOROB C <lJIeRTpOHHhlM cnHHOM S> 1/2 II 

aHll30TponHhIM TeH30pOM TOHKoro paCIIJ;CnJIeHlIH mHpHHa JIHHl'IH onpep;eJlHeT

oCn MexaHH3MOM peJIaRCan;Hn MaK-[apEH (5), a p;JIn HOMnJIeHCOB C BbICOROii 

oCHMMeTpHeii I{pHCTaJIJIH'leCHOrO nOJlll - MexaHH3MOM AJIbTmYJIepa - Ba

.JIHeBa (6). 
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BOP;H1>IH KOMnJIeKC MapraH.IJ;a HMeeT OKTaap;pH'IeCKYIO CHMMeTpHIO H nmpH

Ha JIHHHH BhIpamaeTCH COOTHOmeHlleM (6) 

1 hoo . 
T; ~yrTcth 2k'/.' wO.l'~ 1, (i). 

rp;e Wj ~ 100- 800 CM- 1 
- ~raCTOTa c06cTBeHHhIx KOJIe6aHl~H KOMnJIeKCa, 

'Y - xapaKTepHCTH'IecKHi napaMeTp p;aHHoH TeopHH. BeJIH'lHHhI, onpep;eJIHIO

JJJ;He ero, KaK 6l>JJIO YCTaHOBJIeHO P;JIH OKTaap;pJftIeCKHX IWMIIJIeKCOB K06aJIb

Ta C), MeHHIOTCH C p;aBJIeHHeM He3Ha'IHTeJIbHO, noaTOMY napaMeTp 'V MomHO 

C'IHTaTb 1I0CTOHIIHbIM npH Bcex 3Ha'leHHHX p. He pacnOJIaraH p;aHHDIMH 0 

BJIHHHHH p;aBJIeHHH Ha KOJIe6aTeJlbHyIO CTpYKTYPY OnTH'IeCKOrO cneKTpa Bem;e

CTBa, IIpep;IIOJIaraeM, 'ITO npn IWMHaTHOH TeMlIepaType, Korp;a cth(hw;/ 2kT) ~ 

IJpcm, 
25 f-

t2J~ 

f9 

2 8 

. 
I 

" 

v 

5 ' 5' 

~ 1, HeKOTopoe H3MeHeHHe 'IaCTOTl>I 

HOpMaJILHbIX KOJIe6aHHH He 1I0BJIHHeT 

Ba mHpHHY JIHHHH (8). TaKHM 06pa30M,.. 

npH MaJIhIX KOH:qeHTpa~Hx 3aBHCHMOCTh

mHpHHDI JIHHHH MapraH:qa OT p;aBJIeHHH 

OlIpep;eJIHeTCH B OCHOBHOM KOppeJIH~OH

HDIM BpeMeHeM 1I0BopOTHoro p;BH:;HeRnH 't'r. 

113 aKClIepHMeHTaJIl>Hl>IX HCCJIep;OBaHHK 

BH3IUIX paCTBopOB MapraH:qa H xpOMa 

(9,10) CJIep;yeT, 'ITO 't' r CBH3alI0 He C MaKpo-
108 aT.-+ 

PRC. 4. 3!UllICiRMOCTb illHplllllil hlIRIllI CKOIIH'IeCROll BH3ROCTl>IO pacTBopa KaK :qe-

a.u.p. CBSPXTORI<OR CTPYRTYPbl BO'~O- JIoro, a C MHKpOCKOlIHlJ:eCKOH BH3IWCTl>JO' 
ro paCTBopa HlITpa1'a Mn2+ OT AaBJIe- Ha rpaIDIn;e lIapaMarHHTHDIH KOMIIJIeHC-

mIll pacTBOpHTeJIb. IIOCKOJIbKY 'IeTBepTaH JIH-

HHH, He HMeIOm;aH ymHpeHHH OT CBepXTOHKoro B3a:I'IMOp;eHCTBHH, OKa3hIBaeTCH 

gJIH O,01M 1I0'lTH 1I0CTOHHHOH rrpH Bcex SHa'leHllHX p, TO Tn a CJIep;OBaTeJIbHO, 

1'1 MHRPOBHSKOCTb 3aBHCHT OT p;aBJIemm HeSHa'lHTeJIbHO. 

OTMeTHM, 'ITO HeCOOTBeTCTBHe H3MeHeHHR: CKOPOCTH Bpam;aTeJIbHOrO p;BH

meHHR: nop; p;aBJIeHHeM H MaHpOBH3HOCTH OTMe'laJIOCb TaRme IIpH H3yqeHHH. 

Hp;epHoro peSOHaHca B mHp;ROCTHX nop; BDICOKHM p;aBJleHHeM (11). B OTJIH'IHe 

OT CJIyqaH MapraHn;a, JIHHHH xpOMa HCIIl>lTl>IBaeT 3Ha'lHTeJIbHOe ymHpeHHe IIpH ' 

MaJIhIX ROH:qeHTpa:qHHX. IIpep;IIOJIaraH, 'ITO MHKPOBJI3ROCTb 3p;eCh TaIDJ&e 1I0'lTH 

IIOCTOHHHa, Ha6JIIOp;alOm;eeCH yBeJIJftIeHHe IllHpHHbI MOllOIO 06'bJICHHTb yBeJIH

'IeHHeM IIOCTOHHHOH TOHKoro paCm;elIJIeHHH D (p). IIapaMarHHTHbIH HOH Mn2+, 
B OTJIH'IHe OT HOHa Cr3+, HaXOp;HTCH B OCHOBHOM COCTOHHHH 68 H 1I0aTOMY 

9JIeRTpH'IeCKOe nOJIe, C03p;aBaeMoe JIHraHp;Hl>IM oRpymeHHeM, rrpHBop;HT R pac

m;eIIJIeHHIO aHepreTH1J.eCRHX YPOBHeH HOHa TOJIbHO C yqeToM BhIcrrmx 1I0PHP;ROB, 

TeopHH B03MYIU;eHHH. O'leBHp;HO, 1I09TOMY me BJIHHHHe HCRa}HeHHH CHMMeTpHll 

HpHCTaJIJIH'leCKOrO nOJIn KOMnJIeKCa 1I0P; p;aBJIeHHeM, CHJIbHee CKajUeTCn Ha 

nOCTOHHHOH TOHHoro paCm;elIJIeHHH xpOMa, Haxop;nID;erOCH B COCTOHHHH 'F, . 
'IeM MapraH:qa. 

B aTOM CJIyqae ymHpeHHe JIHHHH HlnpaTa xpOMa IIpH KOH:qeHTpa:qHH 0,05M' 
MomHO 06'DHCHlITb peJIaKca:qHOHHhIM MexaHH3MOM MaK-fapBH (5) 

(2)' 

eCJIH C'IHTaTb, 'ITO D (p) yBeJIH'IHBaeTCH B 1,31 pa3a. J];OIIYCTHMOCTb TaKoro

yBeJIH'IeHllH 1I0CTOHHHOH TOHKoro paCm;eIIJIeHHH IIOp;TBepll<p;aeTcH B pa60Tax 

YOJIma (12), H3yqaBmero a.n.p. B TBepp;l>IX COJIHX xpOMa nop; p;aBJIeHHeM p;o 
10000 aT. H rra6mop;aBmero IIpHpam;eHHe paClIpep;eJIeHHH B KpHCTaJI;m'leCKOM 

1I0JIe 6 = 2D Ha 30%. . 
ABTOPDI BhIpamaIOT 6JIarOp;apHocTb f. II. BHmHeBcKoH 3a o6cymp;eHHe pe-

3yJlbTaTOB. 
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AOKJla~Ll AKa~eMHH HayK CCCP 
1972. TOM 205, M 1 

Y~R 547.972 cJJH31fTJECKAH XHMHH 

A. K. "lflIBHCOB 

YQACTHE TP1lIIJIETHOrO COCTOHHHH B PEARIJ;HH 
(J)OTOOKHCJIEHHH XJIOPO<llHJIJIA 

(IIpeocra8ul-!O ar>aoeMUI>Olt£ A. II. BUH,O epa008b~M 21 X 1971) 

COrJIaCHO cOBpeMeHHhIM Upe,IJ;CTaBJIemIHM 0 MexaHHaMe OKHCJIHTeJlhHO-BOC

CTaHOBHTeJlhHliIX !fJoTopearuWH llHrMeHTOB THITa XJIOpo!fJHJlJIa llepeHoc ,meKT

pOHa MO)KeT llPOHCXO,IJ;HTh C yqaCTHeM KaK CHHrJJeTHO-BoaOY;K;n;eHHoro, TaK :m 
TpHllJIeTHOrO COCTOHHHH. TOqKa apeHHH Ha yqacTHe CHHrJIeTHO-Boaoya\,lI,eHHO

ro COCTOHHHH B TaKHX peaKUHHx, Bhl,IJ;BHraeMaH B pH,IJ;e paOOT (1-3), OCHOBhl

BaeTCH Ha ,lI,aHHhlX aaBHCHMOCTH TyDIeHIU[ !fJJIyopeCn;eHIJ;HH XJIOpo!fJHJIJIa OT 

OKHCJIHTeJIhHOrO llOTeHn;HaJIa aKUellTopa (A). B aTOM c~ae TymeHHe !fJJIYO

peCn;eHn;HH llPOHCXOp;HT B peaYJIbTaTe oopaaoBaHHH KOMllJIeKCa llepeHoca aa

pH,IJ;a B CHHrJIeTHO-BoaoY)K;n;eHHOM COCTOHHHH 

kl/JJI 

S· --So + hVl/Jlh 
kIm 

SO--T, 

k~ +s -o 
S· + A--lS A]* 

H HaOmO;n;aeTCH llpH KOHn;eHTpan;HH aKn;ellTOpa, Y,IJ;OBJIeTBOpHIOIn;ero YCJIOBHI() 

[S· ]o/[SO] = (1 + 'ts k~[A]) > 1, (1} 

r,IJ;e 'to - BpeMH )KUaHU S·. O,IJ;HaKO a!fJ<I>eKTHBHOCTb llepeHOCa aJIeKTpOHa Ha 

aKn;ellTOp C oOpaaOBaHHeM KaTHOH-pa,IJ;HKaJIa llHrMeHTa (iJ+) 

+s - & k p . • 
[S Ar - - n+ + A-

aaBHCHT OT a!fJ!fJeKTlIBHOCTH ROHRypHpYIOm;erO llpOn;eCCa OeahlaJIyqaTeJIbHOB;: 

;n;erpa;n;an;HH aHeprHH CHHrJIeTHorO BOaOY)K,IJ;eHHH ROMllJIeRCa 

+& - s kn 
[SA]" -- So + A. 

IIpoTeRaHHe peaRIJ;HH kit paapemeHO CllHHOBhlMH llpaBHJIaMH OToopa H, CJIe

,IJ;OBaTeJIbHO, aTa peaRn;HH IlOJI)KHa 3aMeTHO llO,ll,aBJIHTb peaKIJ;HIO k p (3). OAHa

KO ;n;o llOCJIe,IJ;Hero BpeMeHH HeJIb3H OhlJIO C;n;eJIaTb 0;n;H03HaqHhlX BhlBO;n;OB 06 
yqacTHH CHHrJIeTHO-BoaOY)K,IJ;eHHliIX MOJIeKYJI XJIOpo!fJHJIJIa B oopaaOBaHHH Ra

THOH-pap;HRaJIa llHrMeHTa, TaK RaR He ObIJIH BhlllOJIHeHhl llpHMhle H3MepeHHH 

IT + B YCJIOBHHX TyDIeHHH !fJJIYOpeCn;eHn;HH. 

BMeCTe C TeM aKn;ellTophI ilJIeKTpOHa TaK)Ke HBJIHIOTCH a!fJ!fJeKTHBHbIMH TY

nmTeJIHMH TpHllJIeTHOrO COCTOHHHH llHrMeHTOB ( ' ) . 8KCllepHMeHTaJIbHliIM 

OOOCHOBaHHeM TOqKH 3peBHH Ha TpHllJIe THOe COCTOHHHe KaK peaKIJ;HOHHOe llpH 

!fJOToOKHCJIeHHH XJIOpo!fJHJIJIa HBJIHeTCH COBlla,IJ;eHHe aHaqemrii KOHCTaHThl CI{Q

POCTH TyDIeHHH TPHllJJeTBoro COCTOHHHH llHrMeHTa H KOHCTaHThl CKOPOCTH 

HaKOllJIeHHH II+ (5), a TaK)Ke YMeHbmeHHe KOHn;eHTpan;HH II+ B pe3YJIbTaTe 

KOHKypeHTH01'O TvmeHHH TpHllJIeTHOrO COCTOHHHH llHrMeHTa Ha!fJTan;eHoM (8) . 
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