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Bonpoc O JIOKaJIHOaD;HH 0JI~KTpOH,OB Ha JIHHeHHI>IX geq>eKTax gocTaT~~HO • 

xopomo Hcciei:i:oBaH xax TeopeT~ecKH [1.:sJ, TaK H. iucnepHMe1iTam,Ho, 

. ·[9-11] B CJiy11ae gHCJIOKan;Hii; npe~q~e Bcero JIP.llMOJIHHeiilu,IX BHHTOBOH H 

KpaeBOH, B MeTaJIJiax H JIOJiyTipOBO)l;HHKaX, B Hcl.CTO.ll~eii p·afioTe B paMKaX 

xanH6poBo~oro nogxoi:i:a [~2] npei:i:cTaBJle~ TeopeTriecxHii attanHO rrox.a~ 

rrHi3an;HH 0rreKTpOHHhlX COCTOllHHH B yiipyrHX Mil.TepHanax C poTaD;HOHHhlMH 

TtmorrorH'lecKHMH geqiexTa.MH - KlIHHOBl>IMH ~HcxrrHHar(HllMH. M1,1 paccMaT

pliBaeM 'laC;H'IHY.IO KJIHHOBYIO )l;HCKJIHHan;mo C MaJil,lM OHa'leHHeM HHgexca 

cI>paiIKa 11, grr.ll onucaHHll ··· KO To po ii npu:rogmi · ITHHeHHall Mogerr1>. TeopHH 
' ~ 

STipyroCTH. . . . 
KaK 6bIJIO OTMetieHo· a [ I 3] , HMeeTCSI cymeCTBeHHOe OTJIHtIHe a onncaHHH :meKTpOH-

HOH. CTpyK;yphI JIHCKJI~H8IlllH no cpaBHemilO C 8HaJIOI'HtIHOH :3a,lla~eH H 'Teopn~ ', 

)l;B:CJIOiaD;HH. A HMeHHO, B CJiy'lae )l;HCKITHHarr;Hi B ypaBHeHHH IllpeguHI:epa 

JIO.llBlllleTCll,OaBHCHMOCTI, yrrroBoro MOMeHTa 0rreKTpOHa OT BelIH'IHHLl HH

gex~a <I:>paHxa. B npn6rrm1rnHHH geqiopMan;HoHHoro no.Tenn;uana. H 0qiqiex-. 

THBHOH MaCCl,I 
I 

CTaUHOHapHoe ypaBIIeHHe IllpegB:Hrepa B IlOTeHriHan:e, o6y

CJIOBJieHHOM i:i:eqiopMan;Houn1,1M BoaHMOAeiicTBHeM,npHHHMaeT.BHg [14] 

[- 2~.(&.1_-iW.1)2 7"V(r')JwE(r)=EwE(r)). (1) 

rµe WA - xann6JHlB01niwe nom1, x0Top1,1e np.ll~o cB.1maHhl c norr.llMH gn~xrrn- .· 

. Han;nu [12], m•.: 0cpcpeKTIIBi1a.J1 Ma.~ca oneKTpcma, H V( r) - geqiopMaD;HOHHl>IH 

IlOTeHD;HaJI.'·ECJIH JIIIHII.R )l;IICKmrnai:tirn opueHTHpOBaHa B)l;OJII,, OCH
0 z; TO B ; 

nrrocxocTn xy oa.Aaqa unoTponu~, ,;ax 'ITO xann6poBO'IHall rpynna ecT1> 

S0(2): Ilpn aToM• WA= (Wx, Wy,O). CooTBeTCTBeHHo, geqiopifan;noHHbIH 

· noTenn;nan npnHnMaeT BHft V:(r)= -!ff:SpE~Ii- 3gec1, SpEAB.; E:i::c + Eyy, 
u· G ::. xoHCTaHTa geqiopMan;nomrnro BoaHMoge:iicTBHll: B (l)aueprHll E . 
0Tc1inT1>1BaeTCll OT ~ua OOHbI npoBoµnMOCTH; . 

'·Hae HHTepecyeT noxami:oan;m1 aneKTpoua B IlJIOCKOCTH xy, IlOllllpHoan;n

OHHhlll 'IJieH B ll) onyID;eH·'. B pa6oTe [15] non:y'leHo cTaTH'lecio~ peweune 

noneBbIX .ypaBneun:ii gnnaMHKH geqieKTOB )l;llll xrrnuoBo:ii gncxrrnuan;nn ·c 

'MaJibIMn·otta'!'eHH.llM~ 11. ·B qacTuocTH, glI.ll KaJIH6poBO'IHoro norr.ll pemenne 

HMeeT 'BnxpeBOH xapaKTep Wx = .::..vy/r2 , . Wy = ilxfr2,, Wz = 0. B 
' . , ,, ' ~ '\ . . -· ,' ' 
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. '~TOM crryqaeyp;BHe~He,(i).npHB6gH~Cll K.BHgy· •·.; · 

. , .. · r :1 d. d: (/~vi\ ;n*Q' ... '),:'·i(.'), \ i( ),' 
~;--;:;rrr;rr +. r 2 .• ~ 7 s pEAB uE r = k uE ~ , ; . (2) 

rge MbIH0~02KHJIH '1TE(r,z) ~:WE(r)'lf E(z), B~KTOP r= (~;0) rre2KlIT, B imo-. 

CKOCTH xy, H HCJIOJII,OOBaJIH CTaHAapTHOe rrpegcTaBJieHHe 

. . . . , , ' : > . . . eij0 . ' I • 

·. w~(f)=o/~~(r.?v'2i'.· f=0,±1,±2,; •. \ 

ri~e t2 .= 2m• E/h
2

• . • . •. . ·.·. ·.•· ... ·.·· 
.. · '",IJ;rr.a A«fraJil>HOro amurnoa 0JieKTpOHHI,IX.CO,CTO.llHHH B IIJ>HCYTCTBHH gHc- . ·-

KJIHilatiHH·: Heo 6XOAH~O crnaTi.,':a:sH~H · BH)l; · gecpopMan;HOHHOro JIOTeHJ:iana; 

. }.fI,I paccMOTpHM <pH~H'ICCKH HHTepecHyIO xrracc~1Ieciyid oagaqy ~ ~HCKJIH- . 
. ·: .· .•. . . . • ·. . . . : ' •.•. ·. ' .. . ... · I 

\/Ha:1:i;nn B n;nrrnuµpe·c•imemHHM paµnycoM R H BHyjpeHHHM R~. ,D;lllI To-

rrorr6rn1IecxH . HeycTOH'IHBOH • KlIHHOBOH. gHCKmt;HaD;HH. c 11, .~ 1 · HMee~ (cM., 
Han'pnMep· · [16]) Z ... '• . , · .· . ··, • .. ·, ·. , , . .· . 
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3Aec~ ·· (T, -: : xoa~qiHn;HeHT Jlyaccoua.: JlcHo; 'ITO, npH. v <. 9 (~To• cooTBeT-
. . .· I ., ·•. . .. , • . . . / . , . . . 

CTByeT JIOJI02KHTelII,HOH gHCKJIHHan;HH) 0q>cpeKTHBHI,IH JIOTeHD;RaJI ,B ( 2) llB:-

, Jl!leTci o'I'Tanx~aiom.im II noxarrH\3oBaHHhlX cocTo.RHmi ~e BO~muaeT. H~c · 
H~Tepe,cyei CJIY'l~· ~ > 0 ( OT~Hn;a TeJILHa.ll gHCKJIHHan;H.ll). . . . . . 

M1,c pewnmr ypaBHeIIHe (i) C: H~TeHD;HaJIO~ ( 3) npH. v > O·. ~HCJieHHO 

11 WHpOKOM, gHanaooHe M9geJII,Hl,IX rrapaMeTpOB oaga'IH (RfG, v, m*, u,j). ,, 
HecMOTp.ll Ha ·ro, 'ITO HaJIH'llle IioTeHIJ;HaJII,HOH .!IMM o6ycrraBJIHBaeT cy~ 

· ~e~TB~BanHe'µHcK~eTHl>IX ypoBH~H B arre:KTp<>HHOM cnexTpe (i3a)la'ci:a JIBY::. · ·.· 

MepHaJI); oiaoanoci;,. 'ITO rroKaJIHoo.aairnfu:e co~TO.ll~~ B~OHHKaIOT, Torr1,xo· 

, npn .onpeAerre~HOM ·Bbl6ope rrapaMeTpoB, xo;op1,1ii 06~crre1IHBaeT AOCTa-: 

TO'IHYJO rrry6IDiy .llMbl. IlpH 0TO,M HMeeT MeCTO CHlILHaii n:oi:ammariu 0JieK- . 

. Tl)OHHI,IX toCTO.llHHH B6rrmm 'rrIDIHH gHCKlIHHaD;IDI (rrpo11cxoµii~ OaxBaT arieK-

- . TJ)OHa' j{~POM; geqie~Ta).; B, CB.llOH C '0THM,:Heo6xo~irno (?TM~THTI,, 'ITO, 

{I __,,,,.~· 
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cTporo roBop.lI, rrpH omicaHHH CHJibHO rroxamrooBaHHbIX cocToJimui rr~pecTa~ 

eT pa6oTaTb IIpH6llmKeHHe ecp~eKTHB~Oii MaCChl. IloeTOMY M~ pa2cMa;~ , 

pHBaeM Ha.nm pac'IeTbI" rrpe2Kge, ,Bcero 'KaK ·:Ka'IeCTBeHHyio: ou;eiuy ,H 'He 

pemaeM. ( 2) gilll KOHKpeTHbU{ MaTepHarrOB. TeM He Me~ee.:anarrno .,. gnchoxa-

' ~OHHbIX OaAa'I rroxaoarr' [6], 'ITO HCIIOJII,OOBaHHe A~HHoro 11pn6rrH2KCHH.lI 

g~~e B Tex CJIY'IallX, Korga OHO ~OpMarrb~O ,He Pa6inaeT ( i o6rrac:T'n '.agpa , 

'geq:ie:s:Ta),HHorg~ AaeT H KOJIH'IeCTB~HHOe ~ofnacne C 0xcrrepHMCH_T91d. ' . 

<PlIOH'IeCKH HHTepeCHall o6rracrino R ecTI, o6nacThc paoMepaMH KpHC-
, : ' ' ' ' '' ' . • • ~ . ' ' ' ' ' .' '! ' :, ' ' ' . . . . ' ' ' . 

TaJIITHTa R ~ 10-6 - 10..;.s CM., 'ITO, COOTBCTCTBVCT MCOOCKOIIH'ICCKOMV , ' 

. cTpyx~yp:iioMy y~~Bu10· rrrracTH'Ieciroi geq,opMah11~.·,IIpoB~AeHiihl~ ~n;eHK~ ··• 

IIOKat3hlBaIOT
1 [16]' .'ITO\~ 0'l'ollo6nacTII p02KACfIHC MaJioyrn~BbJX ( ~ac:T,Il'I-

' HhlX) OAHHO'IHiIX AHCKllHHa~HH ~TaHOBHTC.lIHHepreTH'Iecirn ~hlfOAHeep02K-; 
g~H~.i AHCllOKariHii anaicorH'IHOH. reoMEiTpHH. O;rneTJ!M, 'ITil ,B 0TOM crry-

' ' .. • , ,',, , c , • ,· . . . .\' •. ·,,' , .. ' ', , , ' , 
. qae R/ Re ,-:.i 102 , '1aK 'ITO porrb, rrociregHero 'IJICHa B (3}' Hecym;ecTBe~Ha. 

HaH6orree, xapaxTepHbie peoym,Ta'l'hl · ,'IBClleHHOrO ·, pat'IeTa.:. np~gCTa;nieHbl 

Ha. Pnc.l. H Pnc'.2. UHTepeCHO OTMCTHTL,•,1:rro, Ka~ JIOK,~,t)cl.if pac'i'e'f, ~()
' B~ex ,cny-qaHx• rrepnoe. B006y2KgeH~oe COCTOllIIHe. ~CTI,, ~OCTciJIHHe c' 'j, == 'i, 
· , .· . ' , , , . '. · , ' · . • 'j=a ,' , , . ',', .· , , j=l ·< . , , · 

. A HMCHHO, rrpH v = 0.1 MbI rrony'IHm~ Ea , = -0.660B, Ea-,, == ~0.57eB, 
'Ei-l . 0'13··,B· ·Ei-u ·'0··06·B'.II' , ,·> 008 Ei-u ,. o·': 8 B .· , 

,.1- ==':-: . _0 ,! 1-,= . 0_ . ,P~ v~ .. ·., . 0~ ,,=::;= -, .4 0 ,·,rrp,n, 
v ,;,,,o:06 Ef~0 == -0.3~0B. B;oaimIO'IeHIIe IIOg'IepKHCM, 'ITO ecnn,,B/cny~ 

· 'Iae)~Hcrroxan;n11 HaJIH"!Hc npHT.lirHBa10mero ;qeq,opMan;noHHorb , .. rroTeHn;H- .. ' 

arra'Bcerga, rrpirnogn:Tx, ~oKaimoan;nn 0~eKTpo1ni:c,j :::=o ·i2J: .. ro 'n :cny'Iae i 
AlICKllHH~HlI 1Bonpoc O JIOKaJIHOan;HH Tpe6yeT AOIIOJIHHTell:bHoro aH~Hoa; 

1

IIOCKOJILKY c~rJiaCHQ (2), ~a~e rrpn,j =0 'nMeeTCJI'KOM~~HCHPYI<>~Hii'~o:.,, 
' ' ; , , -', • • •• •, ' ' ' ' : : : " ! • " h ', ; • ~ ~ ' ' • :. ~ •. : ! 

JI02KHTCllbHhl:ii BKna;q B 0qiq,eKTHBHbIH JIOTeHn;Harr. , 1 ' • ' '' ·' ·, , 
' , . . • ' , I 

'ABTO!)~IBblpruKaIOT 6n~rOAapJIOCT:b. PoccHHCKOMy"q,oHgy qiy~gaMe,HT;:u{b~ 
>.' · . ._' , . ,, > ' , :• :· I < 1. •' •, , : ·' 1 '-,,' .' '; , f· 'r 

HbIX ~CCll~A?BaHHH, oa cpnHaHC<?BY,io n:og;qep?K~Y i ga,HHoro Hccne~oBaHHJI B' ' 
paM~ax rp~~a.l':l: 94~02~0~8~7. liccnego:saHHe, rrpe;qr;Ta,1mettJioe, B gaHHo:ii. •. 

rry6rr11xan;nH; .'IacTH'IHo 4'11HaHcHpo:eam:i Me2KJWHapo;qHbi:M, Hay'IHhlM cpoH-
·;qo~, r1{au; N RER.000~ . , , , .. . ' .. , , . . . , , ... . 
' :· ',' ~ '' ' : . : '' ,: : ' - . ' : 
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KpacaBirn C.E., OCHTIOB B.'A. P17-94-399 
0 JI0KMH3an;ttu :=meKTl)OHa Ha KJinHoBoii AHCKJIHHan;im ·. 

- . 

B paMKax' Ka.n:n6poBoqHQI'OIIOAXOAa B Te0pHH AHCJIOKaD;HH tt AHCKJIHHall;HH 
HCCJieA0BaHa npo6Jie:r.rn JIOKaJitt3an;im sJieKTpOHHhIX cocroSIHHH B ynpyroii cpe- · 
Ae C KJIHHOBO:ii AHCKJIHHan;tteii. IloKa3aHO, lIT0 B 3aBHCHMOCTH OT Bhl6opa napa:c 
MeTp0B 3aAa•ui_B03MQ)I(Ha JIH6o CHJibHaSI JI0KMH3all;H5I :meKTP0Ha B o6JiaC'rH 
5IApa AeqJeKTa, JIH6o 3JieKTP0HH0e COCT05IHHe 0CTaeTC5I AeJIOKaJIH30BaHHhIM. 
O6cy)I(AaeTC5I 0TJIHlIHe pe3yJibTaT0B OT rroJiy11eHHhIX AJI5I aHaJIOrHlIHOH 3aAa4:H 
B T<.!0pHH AHCJIOKall;HH. 

' . , Pa6cha BhITI0JIHeHa B Jia6opaTOpHH Teopeni'11ecKOH (pH3JiKH HM.H.H.Boro-:-: 
Ji:ro6oBa 0115111. ,-- ~- · · ·· 
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