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© UeHrpaJJbHLIA HBY"H<rHCCJJe.o.oearCJJbCKHH HHCTHryr HH¢opMaUHH 

H reXHHK0-3KOHOMH ·~CKHX HCCJJe.D.0113HH ii no 3TOMHOFI H3yKe 

H reXHHKI! (UH•·o l18TOMHtt<j>opMI 1984 

B pa6oTe [I] HaMlt 6.1rno IIOKa3aHO' 'ITO rrplil 06.rry'IeHim py6J1Ha 

KaK t - IraaHTrum, T8.K H BHCOK03HepreTH'lHl:iMl! 3JI8KTpOHaMJII MaJlllx 

,It03 (< IOIS 3JI/cM2) B03Hl!Ka.lOII!llI8 Cll8KTpH ,ItOilO!IRJl!T8JIDHOrO llOrJI0-
2+ 

lll8ill'L'I (JUI) R.Jl:8HTH'Ilm .III 06yCJIOBJI8HH HOHa.Ml! C1. • 

B Ha.CTO.flllle:lt pa6oTe rrpmio.It.<rTCR .ItOllOJIRJ[TeJit:.Hl:le aKcrrep:zMeHTaJit:.­

IWe pe3yJit:.TaTH ITO OIITJII'I8CKOMY o6eCUB8'll'!BaJm3) py6l!Ha, KOTOplie 

llO,ItTB8pJ!t,IJ;8LIT Bl:lBO.Itbi pa60Tli [I] 

MeTo.ztmta. aKcrrepm.1eHTa 

1:.eTO,ItmG! J!3rOTOBJI8HRf! H 06.rry'IeHIDI o6pa3UOB, a Tal<Jlte H3Mepe­

HIDI crreKTPOB JUI py6HHa a.Ha.JIOI'if'IlUl' OllHCa.HHHM B [I] . 06eCUB8"<ra­

:srume 06.rry'IeHIWx KPRCTaJIJIOB rrpo.llI3BO.ItHJIOC:b KceHOHOBO~ 11ru.mott 

,ill{clll-IOOO c rrpHMeHeHl!eM CB8TOCJl!JIDHOro OCB8TJlfTeM' OITJl!Camrnro 

B [2] . BMeCTO rrapa60JnPi8CKO:lt OllTl!KH B OCB9THTeJie HCilOJI:b30Ba.­

JiaC:b KOpoTKOqx:,KyCHaJl: OllTllKa, H3rOTOBJieHHrur H3 BHCOKOKa'l8CTB8H­

HOro KY-!Gla.pua. CBeT H3 ocBeTHTeM rrpz noMOlI!llI ccpepH'lecKoro sep­

Ka.Jia Ha.rrpa.BJIRJICR Ha BXO~'!l meJID MOHG~0MaTopa OT crreKTpoqx:,To­

MeTpa C~26. OrrTR'leCKrur cxeMa ycTa.HOBKR 61rna co6pa.Ha . TaIUIM o6pa-

30M' 'ITO CBeT IlOCJie .zr;>tcrrepcim qioeycnpo~a .'JCR Ha B!:lXO,IJ;HOt\ qe;m. 
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3KcnepaMeHTaJibHhle pesyJibTaTH H HX o6eyllt,I(eHHe 

JsBeeTHO, 'ITO eneKTP JllI py6zHa, o6ny<rnmrnro BHCOKo:rnepreTHtJ:HU­

Ml'l 3JI€KT pOHaMli Manux .nos H ¥ -KBaHTru.rn l'!MeeT '!€THpe ITOJIOeH [I' 3' 4] 

Ha.Ml'! 6HJIH liSMepeHU erreKTpH JUI MHorotJ:HcJiemwx o6pasuoB py6l'!Ha, 

o6Jiyqemmx sJieRTPOHaMl'l e sHeprIDIM~ 2; 7,5 l'! 50 MsB, a TaJOKe 

O - KBaHTaMl'l Co
60

• B 60Jll>lllliHeTBe eJiyqaeB B KOpOTKOBOJIHOBOH 

06.naeTl'! Ha6JilO,naeTeR IlOJIOea 5,77 sB, HHor.na KpOMe Hee fIPOHBJIReTe­

CH eme o.rora ITOJJOea 5,64 sB (pl'!e. I, KPHBM I). "IlpOBaJI"' KOTOpHtt 

Ha6mo.naeTcR Ha pHeYHKe,o6HapYJ!teH TaIOKe B erreKTpe .JUI 0 - 06JIYtieH­

Horo py6l'!Ha [5] . 3TOT "rrpOBa.JI 11 CTaHOBHTeR SaM8TlWM rrpH o6ee­

UB€'il!BaID!l'! oICpamemroro py6HHa KBa.HTaMl'l eBeTa c sHepI'Jllett 2,64sii. 

Ilpli 3TOM B erreKTpe .JUI IlOHBJIReTeR ITOJIOCa B o6JiaeTH ~ 6' 05 sB 

(KpliBaJI 2-4) ~ 6oJiee OTtJ:eTJIHBO Bli,neJIReTCR ITOJIOCa 5,64 sB (RpH­

BM 5). I<aK Bl'l,Il;HO HS pMeJHKa, YM€XbllieHHe HHTeHeHnHOCTli o6el'!x 

ITOJIOe ITPli o6eeuBe'!lt1Ba.Hlill rrpOKCXO,nHT HepaBHOMepHO, Tor.na KaK 

HHTeHeHBHOeTH rroJioe 5,64; 4,43; 3,35 H 2,64 sB YM€HblliaJOTCR paB­

IIOMepHo (pMe.2,3). lfa rrp:irne.neRimx pHeJHKOB I,2 eJie.nyeT, 'ITO rrpH 

o6eeuBe'!KBaHl'll!: py6HHa, 06.JJy"t{eHHoro 6HeTpHMH sJieKTPOHa.MK, B erreR­

Tpe .JUI HOBHe ITOJIOeH He ITOJ!BJlRJOTCR, 'ITO Ha6mo.naeTeR B eneRTpe 

0 - o6JiyqeHHoro py6HHa [5] • 

ToT qaRT, 'ITO UO py6:mta paspynraioTcR H oKpameHHhT~ IqJHeTaJIJI 

rrpaKTKtJ:eeKX BOeeTaHaBJIKBaeTCR .no rrepBoHaqaJIDHoro coeTORHID! rroe­

=~ .JtJIHTeJibHOI rro,neBeTKll KM.RTa'vlH 5' 64; 4' 43; 3' 35 li 2' 64 sB 

IlOKaSHBaeT, 'ITO Bee ITOJIOeH erreKTpa .JUI o6yeJIOBJI€Hli ueHTPaMll JnI6o 

aneRTpoHHoro, JI11I60 ,Il;l:lpo~oro THrra. MollUio TaKJKe npe,nnoJIOllrn:Tb,'!TO 

* sa Bee qeTHpe fIOJIOeH, sa l'leRmoqeHHeM ITOJIOeH 6,05 sB, OTBeTeTBe-

" 3Ty rronoey He cJie;rzyeT rryTaTb c rronoeoli 6,05 sB F - ueHTpa 
KOpYH,IJ;a 
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HeH O,!l;l!H H TOT xe ueHTp. B ITOJibSY TaKOro rrpe,nnOJIOXeHWr rOBOPHT 

pa.BHOMepHoe YM€HbllleHEe KosqxpauHeHTa rrorJionteHIDI Ac/.. rronoe 5,64; 

3, 35; 4, 43 z 2, 64 sB. 3To xoporno BH.IOIO HS pze. 3, r.ne D.a .. : rrpe.n­

eTa.BJIReT eo6oli pasimuy K0aqxpm.(H€HTOB norJionteHWI eOOTBeTeTBYJO­

UlHX rroJioe o6JIYtieHHoro KPHeTaJUia rroeJie H ,no rro.neBeTKH KBaHTaMR 

2,64 aB. TaKruI xe JIRHe:lma.R sa.BHeHMOCTb Ha6JOO,naeTCR: rrpH no,ncBeT­

Ke KBa.HTaMR 5,64 sB. 

B pa6oTe [I] MU fIP:mIIJIR K BHBO.ny' '!{TO IIOJIOCH .1llI rrpli 06JIYtie­

HKR py6RHa BliCOK03HepreTH"llWMR 3Jl8KTPOHaMl'I MaJWX .nos o6ycJIOBJie­

Hhl HOH8MH xpoMa. norryeTHM, 'ITO Sa BCe qeTHpe IIOJIOCH OTB€TCTBe­

HeH ueHTP TOJibKO O,ItHOro THIIa [6] • Tor.na, ecJm ueHTp paSpYlll8eT­

eH KBSHTaMH e MmmMaJibHOA 3HeprHen, TO OH ,IJ;OJillteH pa3PYlll8TbCR H 

rrpli 3HeprHKX, eOOTBeTc·rBYJOIItHX aHeprWIM mo6ol HS 3THX IIOJIOC. 

Ilp:H TaKOM YCJIOBHR HS ypaBHeHIDl: CMaKyJIH eJie.nyeT COOTHOllleHHe 

Aa'.~ = .A . f!o , 
Ar:i.' L • • • 

r.ne f - cwra OCUHJIJIKTOpa COOTBeTCTBYJOlllett IIOJIOCH' .At - IIOCTOKH­

Hlill: K03~8HT, orrpe,neJIKeMHI rrapaMeTpaMH 3TRX IlOJIOC H He sa­

BHCKIItHI OT KOHUeHTpauHR uo. 
CHJia OCUHJI.MTOpa 2, 64 sB IIOJIOCH paBHa "-5. r03 [7] • HCIIOJib­

syH IlOJIYllIHJHllH!l IIOJIOC HS pa60TH [4] H Bli'll!CJIHH JDC KOs<t><PliUHeHTH 

rrpeJIOMJieHHH [ 8 J ' MOJEHO onpe.ne JllITD K034$mHeHTH .At ' KOTOplie 

cna.60 S811HCHT OT napaMeTpoB rronoe rrorJionteHHH. PesynbTaTH Bli"IHC­

Jiemd!: npne,neHH B Ta6JIHI.(e, r.ne ~t = t9 d. orrpe.ne nemi HS pac. 3. 

Hs KPKBO~ 3 pHC.I H ypaBHeHIDl: CMaJtY.lili orrpe,neJielili ROHU8HTpauK11I 

uo H CHJili OCUHJIJIKTOpa !~ IlOJIOC rrorJIOllleHHH. 
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.3+ 
C" 

!10JIOC!il f, xrn2 fo/ f. t~cl 
E, aB 

5,64 3,92 I I 

4,43 . I,2I 3,24 3,I2 

3,35 0,40 9,80 8,I? 

2,64 0,50 7,8I 5,80 

KoHUeHTp8UID! ilO paBHa ,_,3, 3. IOI8 CM-
3• KOHU8HTp8.UlUI HOHOB 

B Heo6.rryqelillliX o6pa3uax py6HHa COCTaBJIHJia I,4.IOI
9

cM-3 • 
3-t-

YMeHbmeHHe KOHU8HTpamm HOHOB xp01.1a paBHO t:. C" "" 22%, no xo-

porno COBna,naeT c pe3ym;TaTaMH, lIOJ!y'18HHb!MH MeTO~aMH 3IIP (9] H 

:rnMC,ItBHra Ko( - .7IHHHli [IO] npH 06.rryqemm py6mm 0-~Ta.MH ~o3a­
MllI, rrpH KOTOplilX Ha6mo~aeTC.ii Hac1i1meHHe HaKOIIJiemm uo. 

}i3 pHC. I H Ta6.mmg ~o' no i:reM 60Jibme t::,,ci. . ' T8M 60.!Th­

me cWia ocruuum:Topa nonoc JUI. KpoMe Toro, oTHomeHlil'.Jl J0 / J~ 
no B8JIH'IHH8 6JIH3KH K T8.HI'8HCY yrJia COOTB8TCTByi>mea [IQJIOC!il. 

Bee 3TH pe3yJibTaT!il roBOpRT B [I0Jib3Y O,I(Horo THna neBTpa. 3TO 

lIO~Bepl!,ll;aeTCR TaKJ!'\e pe3yJibTaTaMH,lipHBe~eHHHMH Ha pHc.4. Kalt 

Bl!JJ;HO H3 pHc.4, npH o6ecuBettHBa.Hlm KPHCTaJIJia KBa.HTa.Mlll 2,64 aB 

YM8Hb1118HH8 KOHU8HTpaum! uo (t::,,N~ ) noJIOC 4,43; 3,35 H 2,64 aB 

no BpeMeHH JIHI182HO 3aBHCHT OT yMeHbmeHIIB KOHU8HTpa.rniR uo ( ll N~) 
noJIOClil 5' 64 aB' npH'!8M Ta.HreHC yrna HaKJIOHa paB8H I. 

Bo3HHKa8T BOnpoC' KaKOBa npzpo~ 3TOrO ueHTpa: 3JieKTpOHH!ii! . 
2+ 4+ ( C"L ) KJIH ~·"O'lH!itt ( C't )? lii3BecTHO, i:rTo np111'llll!ott o6pa3oB8l!IDi 

uo rrpH o6J!y'leHHH py6HHa xecTKllIMH JIYi:raMH RBJIR8TC.ii H3MeHeHHe Ba-
3 + a-1- ~+ 

Jl8HTHOCTll -qaCTJI.! ll.!OHOB c"' nepexoltfllI(HX B HOH!il C't H C-i. [5]. 
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B nocne,I(HJl.!e ro.It!l noRBHJICR p~ pa6oT, r~e aBTOpd noKa.31iB8lOT,i:rTO 
'• + 

OCHOBH02 rrpH'!Jl!HOit B03ID!KHOB8Hrui UO B py6111He JllllLffiOTCH KOH!il C't. 

[6, IO, II] . .Il.rui o6ocHOBaHHR CBOHX BHBonoB olil1 pHBO~'l' pesym,­

TaTu HCCJie~oBalllia XHMC,ItBKI'a K~- mnmtt (10], TepMOCTHMJ'JmpO­

BaHliOrO TOKa H TepMOB!ilCBe~aHHR [II], a Ta.Klle H,IteHTH'IHOCT~ 
cneKTpoB JUI M~ - py6HHa, OTOUeHHoro B KMCJiopone' H 'D!CToro 

py6mw., o6JIY1ieHHoro t - KBaHTaMH [6, ?]. 
IlpH 06.rryqeHHH JKeCTKIDllH nyi:raMH B KPHCTaJIJie py6HHa B03HWCaiJT 

aneKTpoHHu-.It!lpo'!HHe napa. CorJiacHo [IO] .It!lPIQI 3a.xBaTliBaIOTCR 
3+ 

HOHBMH C't , "i'l'O rrpHBO.IU1T K cMemeu!tllO Ket - mnm:tt B cTopoHy MeHb-
3-1-

IIlHX aHeprHit H YM8Hbllltrnmu KOHUeHTpauHH HOHOB C?. npimepRO Ha 
3-1- - 4• ·Z 

33.± 8%. Pesym.TaT!il HHTeprrpeTHPYJOTCR rro cxeMe C'I. +- O -;· Cc. C , 

0Iq>amemmtt KPHCTaJLJI BOCCTaBaBJIHBaeTCR npH rroncBeTKe Y<ll-cBeTOM 

(IO] • 

Mbl IlOJiaraeM, i:rTO B03UHKHOB8HH8 uo py6HHa. He MOXeT ocymecT­

BJUIThCli no 3TOtt cxeMe no CJI8.nyt<JU\HM npH'lliHa"1. Bo-nepBl:iX' H3B8CTHO' 

i:rTo B He06JIY'!eHI!l-lX Kp111cTamrax ol - .A Ei 0 3 H¥.KaKHe napaMarlillT-
3..- 3-t-

H!le ueHTPlil ue ua6mo,n8!0TCR KpoMe ueuTpOB, cBR3aHHliX c c~ H Fe • 

IlocJie 0 -o6JIY"qeHl'UI o6pa3YJOTC.f! .nonomrnTeJibH!ile napru.iarHHTH!ile 

ueHTplil. CJMMapHaR KoHUeHTpauHR rrapaMar-HHTHl:!X ueHTPOB B 0 -o6Jiy­

i:reHHoM KOpyH.ITe npH TeMnepaType 300 K COCTaBJIReT ~2.ro15cM-3 
[I2] • Ms pe3yJlbTaToB KHUeTHIGI HaKoIIJieurur F: H F -ueHTpOB 

[I3] cne~eT, no KOHUeuTpa.u.HF F+- ueHTpoB npH o6J!Y1leIDU'l KO­

p~a aneKTPOHaMH 50 MaB ~030H, COOTBeTCTByiome~ H8Clil!Il81000 uo, 
o6ycJioBJieHH!ilX nopa,IUiauHOHHHMH ~elfleKTaMH, paBHa "'2,5.Io

15
cM-

3
, 

'ITO xopowo COBna,naeT c [I2] • Bo-BTOplilX, KOHU8HTpauIDI .nopa,IUia­

UHCJHHhlX o- - ueHTpOB B py6HUe cor;racno B1i1rnerrp111Be.neHHo! cxeMe 
I9 3 -,noJillllia 6!i1Tb •v IO cM"' • XoTR 0 - uePTPlil B py6HHe Jier-qe o6pa-

3YJDTCSI, ~eM B tmCTOM KOp~e [I4] ,KOHU8HTPauwI aTHX ueHTpOB 
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He MOJEeT 6!iTl> CTOJn. 6onmoa. B-TpeTl>l'lX, I/13 pmc.I BH,ItHO,'!ITO o6ec­

uBe'ID!Balme KPHCTaJlJIOB KBSHTB.MH 2,64 aB CTOJll> xe ~KTillBHO,KaK 
z- -:a Y<)..cBeTOM. H, HaKOHeu, l113BecTHo, '!ITO lt1I!1 1110lll'I3a1.urn: 0 H 0 

HOHOB KPillCTaJIJia KOPYH,Jta He06XO)tll1Ma 3Heprli!lfl 8,2 aB [I5] ,KOTO­

paJI 3Ha.'IH'l'enDHO 60JI1>we, qeM auepl'Wl o6ecrrae'IDlllSHHJl:. 

KaK yze 6!iJIO noKa3aHO Bl:lWe, aBTopru.m pa6oT [6, IO, II] UO 
It+ 

py6HHa npHDHcl:lBaiOTca TOnDKO 1110HaM Ci. • CneKTp JlII Mt- py6m1a, 

OTOlltJteHHoro B BaI<yyMe, HMeeT IlOJIOCY 6,3 aB (6], CBll3aJtHYlO c 

F+ - ueHTpoM [rs]. Ha Halli B3rJISOt, cyiuecTBOBSHllle noJiocg 6,3 aB, 

npKBe.neHHoA B [I6] , Hey6e~TeJIDHO. BoJiee Toro, B nocJie.JtHelcl 

pa6oTe [I?] 3THX aBTOpoB 0 llOJIOCe 6,3 aB B006111e He ynoMHHaeTca. 

C F+- ueuTpoM CBll31:raa.DTCR Tom.Ko noJioc& 4,85 R 5, 4 aB, a c 

F - ueHTpoM - nonoca 6,05 aB. 

.llID! Bli.R:CHeHWI cyiuecTBOBaHRII llOJIOC!i 6,3 aB xpHCTaJlJlli KOpYH,Jta, 

B!ipameHHHe M6TO,Jt8Ml11 ropH30HTaJIDHOft HallpaBJieHHoa KPHCTBJIJm3a.I4IDI 

(I'HK) H BepHe~. 6&JIH o6nY1{eHY aJieKTpoHaMH 50 MaB .It030I 

3. roI? 3JI/m1.2,. B cneKTpe JJJI KPBCTaAJIOB IlOJUlHJmC'& llOJIOC!i, npnBe­

.nemme Blill!8 [I?J. Ilp111 OCBellleffim CBeTOM RBS.HT&ra 6,05 aB 

( cneKTpal!DHM llllipl!Ha - 0. 05 aB) mrreHCHBHOCTI> norJIOil!eHHH IIOJIOC!i 
+ F - ueHTpa YBeJIHtnraaeTca, a F - ueHTpa YJ.reHowaeTCSi. IlpB ocBe-

111eHHH KBSHTB.MH 4,86 aB Ha6JI!'.l,ItaeTCSi o6paTHSH KapTHHa. H3MeHeHHe 

HHTeacZBHocTR nornomeHKll Ha M8JCcw.iyMe 6,05 aB z 6,3 aB KPBCTaJI· 

na I'HK KOpYHJta npozcxo~T paBHOMepHo, a B o6JiacTH MeHDllll'IX aaep­

rHa - HepaBHOMepuo. KpoMe Toro, npH OCBell1eHJlll'I KPHCTaJIJia KBaHTa­

MH 2,64 aB o6ecUBe'IR:arume UO ue Ha6mo.naeTC.R:, B TO BpeMlt, KaK 

lt1U1 BepaeaneBCKZX RplllCTaJIJIOB K8.PT11!Ha o6ecuBe"IKBallltP. aHaJIOr!41Dia 

KapTxme py6HHa (pzc.2). c Jijlyroa CTOPOH!i xopomo M3B8CTHO, '!ITO 

Kp~CTaJIJlll I'HK KOOY'H,I(a CO.ItepuT 3Hal!HTeJI'&HO Mem;me npm.iecel, 
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'i8M BepHettneBCKHe • Hanp~ep' CO,IteplltaHHe XpoMa B KpHc-

TaJIJiaX I'HK HU .ItBa llOpJI,ltKa MeHDwe, 'ieM B BepHeiVIeBCKHX. 

Ha OCHOBe 3TIDC HCCJie,ItOBamtlt MO'-WO CKa3aTc, trro rronoca 

6, 05 aB B py6zHe CM3aHa He c F - ueHTpoM, a c JWHOM xpor.ia. 

nelCTBll1T6JIJ>HO, llOJIOCa 6,05 aB, KOTOpy-~ MH H86JW,ItaeM, ITO-BH,nR­

MOMY, B cneKTpe JJJI py6.im:a Bcer.na CYilteCTByeT. ITvJioca 5,77 aB .R:B­

JISieTc.R: pe3ynDTaTOM HaJIOllteHH.R: ITOJIOC 5,64 H 6;05 aB (TO"iHOMY on­

pe,IteJiemno MaRCBMyMa nocne.JtHea nonocH MemaeT CllIJI'&Hoe norno~emi:e 
3+ • 

HOHa C't '. 

ToT lflaKT, '!ITO noJiocH 6,05 H 5,64 aB He Bcer.Ita npo.R:BJifOOTc.R: 

B cneKTpe JJJI 06.IIJ"ieHHoro py6HHa,roBOpHT 0 TOM, qro KOHUeHTpa­

UHR: uo, 06YCJiaBJIHBarllflllX 3TR llOJlOCH, B pa3HHX o6paauax pa3HWI, 

T.e. 38.BHCHT OT .nelj>eKTHOCTB KPHCTaJIJIOB py6mra. 

YMeH:'&llleHHe lllHTeHCRBHocTH noJiocH 6,05 aB npa ocBe~eHHz 

ltBaHTSMH 2,64 3B Il0Ka3HBaeT, trro ueHrp, KOTOp&i OT8eTCTB~HeH 
3a 3Ty nonocy, cnoco6eH ~RTHBHo 3axBaTHBaT& 3AeKTpoH!i nocne 

HOHH3atn!K m>YI'HX ueHTpoB. 3ToT ueHTp He MogeT 6HTo F - ueHr­

poM, TaK RaK BpeM.R: .D3HH F-- ueHTpa oqeru. MaJio [rs] . uo , 

o6yCJiaB.JlliIB8i>lflHe noJIOCH B o6Jiacrz 6,05 aB cneKTpa, Moryr .R:BJI.R:T&-
4+ 

CR: Jtl:lPQ'l{HHMH C'Z. - ueHTpaMH. netcTBRTeJibHO' B BaKJ'YMHHX KPllIC -
3+ 2+ ra,~ax M~- KOPYH.Jt8 npH 3aMe~emm aoHoB .Re Ha M9 .D;OJWW 

o6pa30BaToCSi F - ueHTpH [rs] III f_ , F+ - ueHTpH [I9,20] 

lt1U1 KOMneBCauRH 3aP.R:,Zta B aKHOHHO! llO.lij)emeTKe. EcJUI TaKoA KpHc­

Ta..'VI OTOlllleH B cpe.ne 02 ' TOr,JJ;a o6pa3j'I)TCR .ltliPKlI [I5] • 'la.CTb 

KOTOpHx JlOK8.Jll'l3yeTC.R: Ha y3eJil>Hl:lX aHHOHax,coce,ItCTBY-~ll!HX c xa-
2.+ 

THOHaMH Ill sap.R:,ItOBO-,zteqmui:THliMllI Y3JiaMH ( M ~ ) [I9. 20] (Bee CKa-

• MaRC.l!MyM Ha6JllO,ztaeMOa nonocH 6,05 aB, MOgeT 6HTb, HaXO.ItHTC.R: 
B 6,3 aB. 
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e+ 
3aHHOe OTHOCH·rM K MaJWM KOHUeHTpaI..{WiM M~ t a IIPM 60JU,ll!RX . 

a+ 
- Kap'rMHa 6oJiee cJiollUiasi:). Ec;m B KpKcTa.JIJie cl - .Ae203: M~ cymecT-

BYJOT CJie,llfl ROHOB xpoMa, Tor,na B B8.KYYMJlliX o6pasuax ,IVIR: KOMITeH-
4+ 

car.rim saps!,I!;a oopasyioTcH R C'Z. - ueHTps. B 3TOM cny"!ae B cneK-

Tpe ,1!.J.1 IIpoRBJIA:eTCH B OCHOBHOM KOPOTKOBO.JIROBaH "!aCTb. IlpH YBe­

JIHtJemm KOHUeHTpa!Um xpoMa B KPHCTaJUie Ms - KOpYHJ,ta Ba.KYYMH0-
2. + 

ro o6pa3ua yBeJiil'CDl:BaeTCH TaIOite '!Reno 3JieKTpoHHlix C't. - ueHT-

poB, a Kor.meHcauHII 3ap~oB ocymecTBJIReTCJ! F Mg, C?- - ueHTPaMR 

(rum()HHM Ba:KaliCWi c ,ItllywI ::JJieKTpOHaMH, coce,ncTByxJ!llmlH c KO-
i!t- 2+ 

HaMK C'L liI M~ ) • IlpH OTJIOO'e B Oz 00:0060.lR,I(eHH!Ie .lt!lPIGf JIO-

KB.IDi3YJOTCR Ha yseJU>H!IX aHli!OHax H Ha HeKOHTpom1pyeM!IX npm.iecSIX, 

Y..MeJOumj( HCXBaT.KY sap.fI)J;OB. B 3TOM C.JIY'lae ,ItOJL"ltHO Ha6mo,naTbCH 

y;;eJlll'l'.e.tm:e MHTCHCliIBHOCTR CII6KTpa .1llI [6] . ITpH 06JIY"IeHl!'.H KPHC-
a+ 

Ta.JIJJa M ~ - py6!4Ha .lt!lPKK JIOKaJIMsy10Tc11 TaKJKe Ha C 't. - ueHTpax, 

'ITO li !Iprrno;za.r K yMeHDmemuo IDIT6HCHBHOCTH JUI ( 6] . Hame npe,n­

rro~o~e:rae IIO,nTBeplR,I(aeTCH H3MepeHIDIMH, IIpOBe,IteH!IMH .lt'fJiaTOMeTpK­

tJeCKHM MeTO,It()M [2I] ' KOTOp!Ie IIOKa3!IBaIOT' "ITO IIPK o6Jr,yi:remm 
3+ 21' 

pyOnHa ~ - Y..BaHTa.MH 5% HOHOB C-z. npeBpamaroTCH B C '!.. • 

Mexa.HH3M o6ecuae~ py6HHa, o6JiytJcHHoro aneKTPOHaMH, 

MOlKHO 06'.bRCHHT!> JIH6o IIO 30HHOU cxeMe [5] ' ;m6o nepecKORru.111 
a+ 4+ 

3JI6KTPOHOB H3 B036~eHHoro COCTOHHIDI C'L - ueHTpa Ha C'L 

- ueHTPH [22,23] . 
Pe3lJ!AHPYH B!IUieH3JIOllt6HHOe MOlKHO c,neJiaTb CJie,nyIOU\He Bb!BO,Ithl: 

IIp:l'l 06nyqe1:m11 ~ecT!U'IM1l JIY'ffiM~ K B!ICOKOaHepreTH"IHb!MH 3J!eKTpoHa­
a + 

Mlit Ma.Jib?X ,nos B03HHK810utHe UO B py6HHe o6ycnoBJieHH zorraMH C'L H 
4+ 41' c 't , 38. IIOJIOCY B 06.naCTH 6, 05 3B OTBeTCT BeHeH C'Z. , a aa 

2.+ 
OCT8.JlbHbl6 "ISTHpe IIOJIOCH -

2.+ 
C'L , KOHUeHTpauHH ueHTpoB C'Z. z 

4+ 
C'!.. MOllteT OHTb K Heo,ltIDUlKoBOtt, HO no nopJ!.I['Kf BeJIH"IHH oHH 

6JIH3IGI:. 

.IO 
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IIO.IllMCH K PHCYHKAM 

PKc.1 CneKTP ll,Il oxpameHHoro py6I!B8 npz pa3HllX aKcnosZU1UOC 14 2 
o6ecu:setm:B8HZSI KBS.HTSMH - 2,64 aB. 4> = IO a'J!./cM , 

d = 0,141 CM: 
I- t:=: O; 2 - 0,5 -q; 3 - I,5 -q; 4 - 5 11; 5 - IO -q; 

6 -14 -q; 7 - 28,5 'q • 

Pac.2 PasHOCTo cneKTpoB lllI oKpameBHoro py6HHa ~o z nocne 

o6ecu:eetmBaJDUI KBEUl'l'B.Wl 2,64 aB: 
I - Ad. 1 =Ad.1 -Ad.1 ; 2 - (I-6); 3 - (I-5); 

4 - (I-4); 5 - (I-3); 6- (I-2). 
I 

Pac.3 3a:BZCZMOCTl> Ar:J.o 
' noJIOC!i 5. 64 aB OT Ad. t COOTBeTCT-

3,35 aB; 2 - 2,64 aB; 3 - 4,43 aB. :syx>UIZX noJioc: I -

Pzc.4 
' Sa:Bzcm.iocTl> zsMeHeHM KOBUeHTpauml A N0 !IOJIOCli 

5, 64 aB o=r zsMeHeHWi KOHUeHT.PBiniR AN~ cooT:seTcTByIO-

utHX noJioc: 
• - 4,43aB; x - 3, 35aB; o - 2,64 aB. 
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