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HEROTOPhIE 3AROHOMEPHOCTJtI «l>A30BhIX P - T-,Il;IIArpAMM 
II IIOJIJtlMOP«l>HhIE IIPEBPAII{EHJtlH 3J1EMEHTOB 

IIPJtI BhICORIIX ,Il;ABJIEHJtlHX 

B . B . EOOO1.u;,ttOOa 

1. BBE,D;EIUIE 

Pa3JIIPIHhle CBOHCTBa Bem;eCTB, TaRHe, RaR cmHMaeMOCTh, TeMrrepaTypa 

rrJIaBJIeHHH, R03<P<PHU;HeHT TepMH'IeCROrO pacllHpeHHH H T. p;., B 06hI'IHhIX 

YCJIOBIIHX 06HapYJI\HBaIOT rrepHOp;H'IecRYlo 3aBHCHMOCTb OT aTOMHoro HOMepa 

3JIeMeHTOB. 

RaR rrORa3aJIH Bepem;arIIH II JIHxTep 1 H 3aTeM PH6HHIIH 2, 06m;Hff xapaR

Tep rrepnOp;H'IHOCTH coxpaHHeTCH BrrJIOTh P;O p;aBJIeHHll: 500 x6ap, op;HaRO 

C POCTOM p;aBJIeHHH Hp;eT rrOCTerreHHoe CrJIaJ-HHBaHHe rrepHOp;H'IeCROll RPHBOH, 

TaR 'ITO rrpH O'IeHh BhICORHX p;aBJIeHHHX OHa 06paTHTCH B MOHOTOHHYIO <PYHR

U;HIO OT aTOMHoro HOMepa 3. ,lJ;pyrHMH CJIOBaMH, rrpH CTOJIb 60JIhllIIX p;aBJIe

HHHX 3JIeMeHThI rrepecTanyT OTJIH'IaThCH p;pyr 0'1' p;pyra rro XHMH'IeCHHM H <pH3H

'IeCRHM CBoffCTBaM. 

I13BecTHO, 'ITO 2 / 3 3JIeMeHTOB rrepHop;H~IecRoll CHCTeMhI l'lMeIOT aTOMhI 

C He3arrOJIHeHHbIMH BHyTpeHHHMH ypOBHHMH H, HaR rrORa3aJIH 3HcrrepHMeHTbI, 

p;aBJIeHHe crroc06Ho nepeBop;HTb 3JIeHTpOHbI Ha BaI{aHTHhle ypOBHH C 66JIb

mHMH 3HeprHHMH. TaH RaR P;JIH ocym;eCTBJIeHHH rrop;06HbIX 3JIeI{TPOHHbIX 

rrepexop;OB B pa3JIH'IRhlX 3JIeMeHTax Tpe6yeTcH pa3JIH'IHaH 3HeprHH, TO eCTe

CTBeHHO, 'ITO rrpOHCXOP;HT OHH rrpH pa3JIHQHbIX p;aBJIeHHHX. HaHMeHhmee 

p;aBJIeHHe 3JIeRTpOHHoro rrepexop;a H3BeCTHO cehac P;JIH u;epHH; rrepexop; 

3JIeHTpOHoB H3 COCTOHHHH 4f B COCTOHHHe 5d ocym;eCTBJIHeTCH Bcero rrpH 

7 x6ap. CRa'IR006pa3HaH rrepecTpoHRa 3HepreTHQeCKOrO crreKTpa 3JIeI{TpOHOB 

corrpoBomp;aeTcH CKa'IK006pa3HbIM H3MeHeHHeM 3JIeRTpOrrpoBop;HOCTH Bem;e

CTBa, rr03TOMY CHa'IRH 3JIeRTpOCorrpOTHBJIeHHH rrop; p;aBJIeHHeM MoryT CJIY)-[,HTh 

HHp;HRaTOpaMH 3JIeI{TPOHHbIX rrepexop;oB. Op;HaKo HymHo CRa3aTb, ~ITO CKa'I

Ro06pa3Hoe H3MeHeHHe 3JIeRTpOrrpOBop;HOCTH corrYTCTByeT H rrOJIHMoP<PHOMY 

rrepexop;y B Bem;eCTBe - H3MeHemno RpHCTaJIJIH'IeCHOH pemeTKH. Pacrr03HaTb 

3JIeRTpOHHhIH rrepexop; HaM rrOMoraeT peHTreHOBCRHH aHaJIH3, rr03BOJIHIOm;HH 

OIl,eHHBaTb aTOMHbIH 06'beM p;o rrepexop;a H rrOCJIe Hero. B CJly'Iae u;epHH, 

HarrpHMep, peHTreHOBCHHff aHaJIH3 rrORa3aJI, 'ITO rrpH p;aBJIeHHH 7 x6ap 
CRa'IR006pa3Hoe H3MeHeHHe 06'beMa Ha 7,7 % BOBce He corrpOBOJ-Kp;aeTCH H3Me

HeHHeM RpHCTaJIJIH'IeCROH pemeTRH, OHa rro-rrpeJ-RHeMy OCTaeTCH rpaHeu;eH

TpIIpOBaHHOll Ry6lI'IeCRoH. Ou;eHI<a me HOHHhIX pap;HycoB rrOI<a3aJIa, o'ITO 

rrpH 3TOM rrepexop;e HOHHbIH pap;Hyc H3MeHHeTCH CI<a'IROM C 1,85 p;o 1,71 A 4. 

BrrOJIHe BepOHTHO, 'ITO H B u;e3HH rrpII p;aBJIeHHH 42,5 x6ap ocym;ecT

BJIHeTCH 3JIeRTpOHHhIH rrepexop; . ~e3Hff 3aHHMaeT oc060e MeCTO cpep;H p;pyrHx 

3JIeMeHTOB TeM, 'ITO 6s-, 5d- H 4f-cOCTOHHIIH ero 3JIeI<TpOHOB 'Ipe3BhI'IaHHO 

6JIH3I<II 3HepreTH'IeCI<H. BbIJIO rrOp;C'IHTaHO, 'ITO p;aBJIeHHe 45-50 n6ap 
.6yp;eT p;OCTaTO'IHO, 'IT06T>I rrepeBeCTH ero ep;HHcTBeHHhIH BHemHHH 3JIeI<TpOH 
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U3 COCTOHHlIH 6s B COCTOHHlIe 41 U npeBpaTUTb TeM caMhlM ~e3:u:H U3 MeTaJIJIa 

B U30JIHTOp. IT pu nOCJIe,n;yro~eM YBeJIIf'IeHlIU ,n;aBJIeHlIH nOHBJIHeTCH B03-

MomHOCTb nepexo,n;a aToro aJIeKTpOHa B COCTOHHlIe 5d, a B aTOM CJIYlJae ~e3UH 
CHOBa ,n;OJImeH CTaTb MeTaJIJIOM 5. RaK BH,n;HO U3 puc. 2 (CTp. 98), npa 

,n;aBJIeHUU 42,5 1£6ap ,n;eHCTBUTeJIbHO Ha6mo,n;aeTcH BHe3aIlHI>IH POCT aJIeKTpO

conpOTUBJIeHlIH, KOTOPhlH CMeHHeTCH pe3KUM na,n;eHlIeM npH He3HalJUTeJIbHOM 

YBeJIIf'IeHlIU ,n;aBJIeHlIH. 

ITpu~UImaJIb:a:o aJIeKTpOHHhle nepeXO,ll;hl B03MomHhl ,n;JIH Bcex aJIeMeH

TOB, HMeIO~UX He3anOJIHeHHhle ypOBHlI. TeOpeTIf'IeCKUe paClJeThl o~eHUBaIOT" 
p;aBJIeHlIH aJIeKTpOHHhlX nepexo,n;OB B 10-100 1£6ap. OlJeBU,ll;HO, 'ITO no,n;06-

HaH nepecTpoiIKa aTOMOB npUBe,n;eT K nOJIHOMY U3MeHeHUIO XUMIf'IeCKUX 

CBOHCTB, nOCKOJIbKY XUMU3M onpe,n;eJIHeTCH aJIeKTpOHHhlM CTpoeHueM BHemHUX 

o6'OJIOlJeK. MomHo omu,n;aTb, 'ITO B YCJIOBHHX BhlCOKHX ,n;aBJIeHUH Mhl nOJIyquM 

HeCKOJIbKO UHyIO nepuo,n;HlJeCKyro Ta6JI~Y aJIeMeHTOB, TaK KaK U3MeHe

HHe CBOHCTB aJIeMeHTOB CKameTCH Ha nOJIOmeHlIU UX B nepHo,n;ulJeCKOR 

Ta6JIu~e 6 . 

,1J;aJIbHeiimee YBeJIIf'IeHHe ,n;aBJIeHlIH npUBep;eT K pa3pymeHuIO aJIeK

TPOHHhlX 060JIOlJeK, Be~ecTBo nepeH,n;eT B COCTOHHlIe nJIa3Mhl C ifJHKcupoBaH

HhlM nOJIOmeHHeM (<rOJIhIX») H,n;ep UJIH H,n;ep C OCTaTKOM aJIeKTpOHHOH 060-

JIOlJKU. Pa3JIUlJHhle TeOpeTIf'IeCKUe o~eHKU p;aIOT pa3JIUlJHhle 3HalJeHlIH ,n;JIa 

,n;aBJIeHUH, npu KOTOPhlX npoucxo,n;UT pa3pymeHue aTOMOB U KpUCTaJIJIUlJe

CKOH pemeTKU. CpaBHUTeJIbHO Hep;aBHue paClJeThI A6puKOCOBa 7 nOKa3aJIU, 

'ITO I{pUCTaJIJIUlJeCI{aH perueTKa 06H3aTeJIbHO coxpaHHeTCH P;O p;aBJIeHlIH 

100 000 1£6ap, npIf'leM Bce aJIeMeHThl npH CTOJIb CUJIbHOM cmaTUU 6y,n;YT 

06JIa,n;aTb O,ll;HOH KpUCTaJIJIUlJeCKOH pemeTKoH C Hau60JIbmeH aHeprueH CBH3U. 

Cehac Tpy,n;HO CKa3aTb, KaKOH UMeHHO Tun pemeTKU 6y,n;YT UMeTb CUJIbHO 

cmaThle aJIeMeHThl, HO aTO 6y,n;eT pemeTKa op;Horo U3 Hau60JIee cUMMeTpIf'l

HhlX TunOB: Ky6If'1eCKaH 06~eMHo~eHTpupoBaHHaH UJIU rpaHe~eHTpupoBaH
HaH, JIu60 reKCarOHaJIbHaH nJIOTHoynaKoBaHHaH, npIf'leM OTHomeHHe ocei 

nOCJIe,n;HeH ,n;OJImHO OTBelJaTb YCJIOBHIO MaKCUMaJIbHOH aHeprHH CBH3H. 

flTaR, pa60TaH ,n;ame C MaKCUMaJIbHO ,n;ocTHrHYThlMH ,n;aBJIeHUHMH, MLl 
HMeeM ,n;eJIo C KpHCTaJIJIlIlJeCKHM Be~ecTBoM, Be~ecTBoM, 06JIa,n;aIO~HM KPH

CTaJIJIHlJeCKOH pemeTKoH. ECTeCTBeHHO, 'ITO Bhl60p TOH e,n;HHCTBeHHOH ifJOPMhl 

pemeTKH, KOTOPOH 6y,n;eT 06JIa,n;aTb CUJIbHO cmaToe Be~ecTBo, Mo}KeT 6hITJ>. 

OCHOBaH Ha Ha6JIIO,n;eHUH nOCJIe,n;oBaTeJIbHOCTU, C KOTOPOH o,n;Ha KpHCTaJIJIH

lJeCKaH pemeTKa CMeHHeT ,n;pyryIO B Kail{,n;OM H3 paCCMaTpUBaeMhlX aJIeMeHTOB

nepHo,n;HlJeCKOH Ta6JI~hl no Mepe pOCTa ,n;aBJIeHHH. 

RaK H3BeCTHO, H3MeHeHue BHemHlIX YCJIOBHH (,n;aBJIeHHH HJIH TeMnepa

Typhl) B onpe,n;eJIeHHhlX CJIYlJaHX npHBo,n;HT K H3MeHeHHIO paBHOBeCHor(). 

cTa6uJIbHOrO COCTOHHlIH Be~eCTBa, COOTBeTcTByIO~ero MHHHMYMy TepMo,n;H

HaMUlJeCKOrO nOTe~HaJIa. ,1J;aJIbHeiimee 'll3MeHeHHe ,n;aBJIeHHH H TeMnepaTyphI 

npHBe,n;eT K TOMY, 'ITO Be~eCTBO 3aHMeT COCTOHHue HOB oro YCTohHBoro

paBHOBeCUH, T. e. nepeHp;eT B ,n;pyryIO ifJa3Y. STOT npo~ecc npOHCXOP;HT, CKa

meM, npH nJIaBJIeHUH Be~eCTBa JIH60 npH H3MeHeHHH ero KpHCTaJIJIIf'IeCKoit 

CTpyKTyphI. rpaHlI~a MemAY ,n;BYMH TepMOp;HHaMlIlJeCKH YCTOii:lJHBhlMH ifJa3aMH 

npoxop;HT no RPUBOH paBHoBecBH, Ha ROTOPOH OHB HMeIOT paBHhle TepMop;B

HaMIf'leCRHe nOTeH~BaJIhl. TaKHM 06pa30M, HaHeCH Ha nJIOCROCTb KpBBhle

paBHoBecBH Mem,n;y pa3JIIf'IHhlMB ifJa3aMB Be~ecTBa B RoopP;BHaTax: p;aBJIe

HHe P B TeMnepaTypa T, Mhl nOJIyqaeM ifJa30BYIO P - T-,n;n:arpaMMY aToro

Be~ecTBa. 

OlJeBHp;HO, 'ITO Mhl He MomeM o~eHBTb nOCJIep;OBaTeJIbHOCTb, C ROTOpoi 

B aJIeMeHTax op;Ha RpBCTaJIJIIf'IeCRaH CTpyKTypa CMeHHeT ,n;pyryIO nop; p;eH

CTBHeM ,n;aBJIeHHH, OTBJIeKaHCb OT HX P - T-,n;BarpaMM. <Da30Bhle P - T
,n;BarpaMMhl cehac nOCTpoeHhl YiRe P;JIH MHorHX aJIeMeHTOB. PaCCMaTpHBaH 

o,n;RY 3a p;pyroH P - T-,n;HarpaMMhl B TOH nOCJIep;OBaTeJIbHOCTB, B KOTOpOF~ 


