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C pOCTOM 3HeprHH;·B036y~eHH11 yoeJJH'IHBaeTC11 JIJJOT- • 
HOCTb. COCTOJIHilHH YCJJO)KHJieTCJI HX.CTpyKTypa. Onpe)J.eJJ.HIO~ . 
IUYIO pOJJL ·-o·• YCJJOOKHeHHH ·CTpyKTYPLI COCTOJIHHH urpaeT,: 
npou.ecc, DOJif.'IHBWBB .. Ha3BaHHe ljlparMeHTai{HH~ .IJO.JJ. cJ!paJ;:". 
MeHTauueii nouBMaiOT• pacnpe.u.eneuue cuJJbl- o.JJ.Ho<iacTH'IHoro., 
HJJH MHOrO'IaCTH'IHOt"O, O)J.HOijiOHOHHOrO HllH M~OJ;(>IjiOHOHHOrO . 
COCTOJIHHJI DO MHOrHM 11)J.epHbiM YPOBHJIM. «<JparM_eHTaUH.Il 
OTBeTCToeuua , . uanpuMep, 3a .pacnpe.u.eneuue, cunbl,,o.u.uo -,. 
'laCTH'IHOrO COCTOJIHH.Il, BOJJHQBaJl,.oljlyHKUHJI KOTOporo-'.HBJJ.H- -
eTc.H pemeuueM _ ypaoueuii.H llipe.u.uurepa .·c noTeuuuanoM 

CaKcoua- By.u.ca, no p.H.i\y .H.JJ.epHbiX ypooueii. , ... ., 
, IJpH DOJJYMHKpOCKODHqecKOM,_ OnHCaHHH CT-pOeHHJI .H.JJ.pa 

BBO'.JJ.HTC.H.Cpe.u.uee none, COOTBeTCTBYIOIUee npe.JJ.CTaBJJeHHIO, ,. 
r.u.e .. MaTpuua nno.THOCTH .u.uaroiianLua,/cM.· /J/ /. B .3TOM • 
npe)J.CTaBJJeHHH OCHOBHbHil .COCTOJIHHJI• JI)J.ep<,.IIBJIJIIOTCJI 6ec ~ 
KBa3H'IaCTH'IHbiMH, O)J.HOKBa3H'IaCTH'IHbiMH, H .JJ.BYXKBa3H'Iac- r 

TH'IHbiMH.c CaMble HH3.KHe B036y)I()J.eHHble. COCTOJIHHJI., JIBJJ.H
IOTCJI KBa3H'IaCTH'IHbiMH HJJH .. ljiOHOHHbiMB, ~CB.H3aHHbiMH. C 
ue.u.uaroHaJJbHbiMH 'laCTJIMH MaTpHUbl nJJOTHOCTH. C poCTOM 
3,Hepru~ '8o36y~eHHJI ycno:>Ku.fteTCJI c'fpy:pypa COCTOJIHHii, 
'ITO npo.HBJJ.HeTc~ B TOM, 'ITO B aonuo'itbiX.IjlyHKUHJIX. .u.o6aa~ , 
JJJIIOTC~ 'KoMnOJieH~~~. c 60JJblliHM 'IHCJJOM Kaa:JuqacTHU,H 'ljlo

HOHOB. 3To .. ycno:>Kileuue npOHCXO.JJ.HT .JJ.OCTa~O'IH~. 6biCTpo,, 
H no3To~y :BoiiHOBbie ljlyHKUHH BbiCOKOB036y,.Qie'H~biX COCTO.H'-' 

HH~, CO,ZJ.~,P)I(a T ~bi'?JI~H pa3JJH'IHbiX ManOKBa3H'IaCT~'IHbiX H 
)ofHO.r<lKBa3HqacT~,'Il,fbjX K~MnOHeHT-_/2/.. ."', ... , · ... ,., . , 

'Y_CJJO)I(HeHHe ·cTpyKTYPbl C pOCTOM 3HepriiH B036y)I()J.eHHJI 
• ,;,_' ~ ·. • · · ' · r. • I , · · · ; • . - -. • ' .•. •~ · ! ,. -: i 

yuuaepcaJJLHO. ·ouo HMeeT MecTo ao ocex .H.JJ.pax. Ycno:>K-
ueu8e c.T"]>yic-fyp:bi cocTo.HHHii u'l}lparM'eliTa~u,. pa3auaaroTc.H 

• : • • <li •• •• - • • • '. • I~ uo - !.: : ; . 
C pa3HOH. CKOpOCTbiO )J.JJJI pa3JJH'IHbiX . COCTOJIHHH: H JI)J.ep •. 
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3K~nepHMCHTaJThlll>le CBCJJ;CHHJI 06_. 3THX nponeccax BCCLMa 
CKy]J;Hl>l,. TeopeTH'ICCKJie. HC_~JICJJ;OBaHHJI HaXOJJ;Ji:TCJI B Ha'lanL- · ... 
uoii CTa;nim. HexoTopLie o6II{IIe, xaqecTBeHHLie oco6eHHocTH · · 
l)parMeHTruUm paCCMOTpeBLI B /2•3 ZH3-3~ )'llliBepcanLHoc:ru 

·ycno»meHHJI H B~OH pOnH l)p~rMCHT~ TeopeTH'ICCKOe 
H 3KCnepHM:eHTanLHOe H3}"1CHHe· 3.THX nponecCOB npe]J;CTaB
nJICT o.nuY H3. OCHOBHLIX 3aJJ;a'l JIJJ;epHOH (lH3HxH. 

B3JU~MOJJ;eicTBHe KBa3H'IaCTHn c l)ououawx xrpaeT Ba)K
HYIO poiD. B nponecce l)parMeHTanHH. Quo npHBOJJ;HT I( cMe -.. 
nnmaHHlO KOMIIOH-CHT, OTJDFr8.lOII{IIXC11 Ha OJJ;HH I)OHOH HnH JJ;Be . ' 
KBa3H'IaCTIII{Lt. B pe3ynLTa"':e yqeTa B3aHMOJJ;eicTBH11 .KBa3u
qacTun C l)pHOHaMB ~OnH0~11 l)yuKI{H11 -B036y)K]J;~HHLIX co
C'tOllHHi 'leTuo-q_eTHLIX .. JI.nep HMeeT BH.A cyMMJ.L. OJJ;Hotllouou.
Hi.tx,- .ABYX(loHOHHLIX H T .n. KOMROHCHT. B .. HC'ICTHLIJl JIJJ;paX 
BOnHOBaJI cllYHKnH• cocTOBT H3 .CYMMJ:>I cne.Ayroll{llx xowno:
ueuT: :O.AJIOKBa3H'{~CTH'IHLIX;' .KBa3H'IaCTHI{a nmoc OJJ;HUiiJOHOH, · 
xaa3H'iacixna nmoc .ABa i}lououa-u T.n. Mo?KJIO·YTBep)K]J;aTL, 
'ITO CBJI3L ·o,AHO'Ia(;TH'IHOrO :U ·xonneKTHBUOrO ,ABH)K_CHHi,onH- .· 
CLIBaeMaJI KaK B3aHMO.ACHCTBHe · KBa3H'IaCTHI{ C liJOHOHaMH, 
B 3Ha'IHTCllLHOH ' CTeneHH OTBCTCTBCHHa 3a ycnmirneHHe 
CTPYKTYPLI cocTOJIHHi c pocToM 3HeprHHB036y)K]J;eHH11, 3a 
l)parMeHTamno. ,, . 

Ha'lanLHaJI CT.a.&BJI. nponecca -l)parMCliTanHH. B HC'ICTHLIX 
.neclloPMHPOBaHHl>lx __ 11,npax H3yqeua B ~~~5/.. wparMeHTanua 
npoJIBJIJieTc:JI np11 BLI'IfllcneHHH xapaxTepucTHK H113KonelKaii{IIx .. 
co·cToxmm :B. cl)epF~ecxB:x 11,JU>8.x. ,nnJI H3yqeuug 3Toro 
nponec_ca cpeJVI HH3XOJIC4alJlHX COCTOJIH1fii · BOellOllL3yeMe11 
MOACJii.IO, c·noMOII{LIO.XOTOpoii B /o-9/ H3yqaeT~11 eTpyKT)'pa. 
"'CTHo-qeTHLIX cliJepxqecxux JIJJ;ep.· · · 

B ,u;a.RIIoi pa6oTe u3yuM Ha'lanLuyro CT.a.&HIO nponeeea 
l)parMCHTanHH,. T .e. pacnpe,neneHHe CHnw OJUIOiiJOHOHHLIX H 
.Q;ByX(loHOIUlHX COeTO JIHHi cpe,!UI HH3KOJielKa:II{HX · 'leTHO ~'leT
jiwx cr)epJille.CKHX ll,&ep. H3}"1CHHe orpaHJiqHM COeT01IHHJIMH 

. C l 17=2+H 3- B.li.Q;paX C O.AHOH 3aM~Oi o60JIO'IKOH H 1I.Q;paX, 
OTllH'IaiOII(HXCJI OT HHX Ha ,ADa. HYKllOHa. . 

. H3yqeHHIO HHlKaiimHx :Bu6panBOHHLIX coeT01IHHi cl)epu-
. q:ecxux JI)J;ep nocB1III.teHo· 6onLriiOe ueno pa6oT 16 •. ? {Beene
,AOBaHHJI B 3THX pa6oTax, KaK npaBHJIO, npoB0,&11TeJI B j)al.ncax 

.. BH6panuOHHOB MOACllH 6e3 yqeTa CBJI3H C JUsYXKBa3H'IaCTH'I- · 
HLIMH COeT01IHHJIMH. B/l,S/6LillO 06paii.teHO BHHMaHHe Ha TOT 
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clJaKT, qTo ·; ITpH OITHCaHBB· nepBLIX 4 + - COCTOHH~H .CJie~yeT 
yqecT·h CBH3h .I\BYXclJOHOHHOH · KOMITOHeHThl • C .I\BYXKBa3H
qacTHqHhiMH: Ha. cy~ecTne~IHOCTh TaKoii CBH3H yKa3LIBaJIH 
H HCCne.noBaHHH /9/ B paMKaX clJeHOMeHOJIOrH.J:eCKHX MO,I\e
JieH. 0KB,3aJIOCb /B/, ~TO B HeKOTOpLIX s.np~_x,nepBbie 4 + co-: 
CTgHHHH CO,I\ep>ica T 60JILWHe .I\BYXKBa3uqacTHqHLie KOMITOHeH

.TLI, .no3TOMy cJie,I\yeT yqHTLmai:b B3ali:Mo,I\eHCTBHH KOJIJieK
THBHLIX' H CJia60KOJineKTBBHhiX B036y)K,I\eHHH. 

· B: 6oJILWHHCTBe qeTno-qeTHi.Ix cclJepuqecKHX· H,I\ep. B3a
.. HMO,I\eHCTBHe KBa3HqaCTHIJ; C. clJoHOHaMH : CMeWHBaeT pa3-
.. :-·nu.tiHLie THITLI B036y)K,I\eHHH npH 3,1IeprHBX Bhllli!'! ,I\ByXclJOHOH<. 

noro KBa,I\pynoJILHoro TpunneTa •. O,I\HaKo B TeX.H,I\pax, r,I\e 
3Hepr:Hs nepuoro 2+ ypoB:O:s npu6nii3HTeiiLHo pasua Bennqu
ne 3HepreT:HqecKoii· ~emi, c:MeinuBanue Bli6pau;HOHHLIX u 
.I\BYXKBa3uqacTuquLix · KoMnolleHT. :iaMeTno cK.a3LIBaeTcs. ua 
cTpyKType, a cJie~oBaT~~Luo, H: cBoiicTmi.x cocTOsn:H'ii c 
3Heprkeii 1,5-2,5 · M3B. IIo3ToMy· B. 3THx H,I\pax u npou;ecc 
clJparM.eHTau;uu .· 6y,I\e'T 3aMeTeH y>Ke >npu 3Heprusx 
1,5-2_,5 M3B. . . / 

~JIH onucauu.B: HHTepecyro~ux · uac Bo36y~eunii ~crroni.-
3yeM aonuoByiO cbYHKIJ;HIO BH,I\a . · 

. v + 
IJI '(IM) =I~ C. Q . 

v . I IH1 
1 ' 

' ; ''11.2i 2 
+ -~ :flA . (Iv) x 
' .\IIl1 il 1 I1 

Az!l2i2 

' . '' . ' + . + 
X.\ 1/l·l A 2/l 2 liM>. Q A ' i Q A i I I 0 > h 

' : 1/ll 1 2/l2 2 'p 

/1/ 

+ 
r,I\e Q ~ i , Q All i- ·. onepaTopLI po:>K,I\eHHH H yuuqTo>KeHHH 
clJoHOHa C 'MOMeHTOM H- llpOeKIJ;Heii A , . /l .· H · HOMepoM i . ; 
IO> - cbonoiiH.Liii BaKyyM, T.e. · Q)vti IO>ph=O; <.\ 1 /l 1 A21l21IM>-
K03cbcllHu;HeHT Kne6ma-Top.zioua. . . · · · · 

3aMeTHM, qTo I, . .\ I ; A 2 = 2' 3. 3To npliBO,l!HT K TIOTepe 
HeKOTOpLIX KOMTIOHeHT, KOTOpLie, O,I\HaKO,·. ·He Ba>KHLI. llpH 
HHTepecyro~ux ucfc 3Heprugx B036Y>KAeHHH. O~u uaqunaiOT 
cKa3LIBaTLCH ·· B Toii >Ke o6nacTH :mepruii B036y~eHHH, r,I\e 
H .TpexclJOHO~HaH . KO;_fiTOHe.HTa, TaK>Ke ony~eHHaH HaMH. 
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B COOTBeTCTBHH. C 3THMH !JPB6JimKeHHHMH Mhl orpaJIHqHJIH 
B npaKTHtiecKHX pa~·qeTa:x C}'M~Hp~Baime. rr<?. i, B /1/ :.i.:S 4~ · 

. B pa6oTe 1101 6LIJIH nonyqeuLI ceKyJispnoe ypaBneliHe .I\JIH 

3Hepruu '1] Iv cocToBuiu~ ·/1/u BLipa:»Ceulle ,I\mi ·_Ko3clJqn~uil,~·8_-
"-2i2 . . . ', ' ' ' 

TOB cr H ,1\Alii(Iv)_ •. 0HH BLirJIH,I\HT CJie,I\yiOlltHM06pa30M: 

detl(w 1;- TJI ) o ·"'- K·(ii') I= 0, · 
I V II · 

/2/ 

K ( ii') 

.A2i2 A.2i2 . 
u\ . on, u A. i Oi') 

1 1\111 I I 
~ • ' < .._ · .. 

2 ,\Iii 

A i 
2 2 

wAiil+ wA2i2~TJiv 
/3/ 

A2A2 
,1\ \ . . (lv) -= 1 

1\ 1 1 I ' 2. w \ . 

~ v A · 
+ w 7 C. U 2

1 

2 A. • -TJ 1 1 \.. • (I") 
21 2 I v .I\ 1 1 I . I ~ 

l 

. . 
1\ I 1 I 

/4/ 
Ko3cbclJHUHeHTbl c r onpe,I\eJIHIOTCH _c 
HOpMHpOBKH BOJIHOBOH clJyHKUHH /1/: · 

TIOMO~LIO YCJIOBHH 

'·. A i · · 
2 " 2 2,. 2 

. ~ ( C ~ ) + 2 . -~ . [ _i\ A i (I v) ] 
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TJ 2·1 H .TJ 31 . COBnanH C 3KcnepHMeHTani.HhiMH 3HeprH.liMH 2: H 

3}-:ypoBHeii cooTBeTCTBeHHO. H3y'lanHCL H30TonLI Te , Sn , 
Cd HH30TOnLI c N = 80, 82, 84. B pa6oTax /l 2 /noKa3aHo, 

'ITO Bb16paHHhiH HaMH BH)J. BOHHOBOH ibYHKI{HH, HCnOHL3yeMhle 

napaMeTphl raMHHLTOHHaHa no3BOHJIIOT YJJ.OBneTBopHTenLHO 

onHcaTL 3KcnepHMeHTanLHhle ·)J.aHHhle B 3THX JI)J.pax. 3TOT 

ibaKT t B CBOIO O'lepe.ziL, CBH)J.eTeHLCTByeT 0 TOM, 'ITO 

nony'leHHaJI: CTpyKTypa COCTOJIHHH 6nH3Ka K HCTHHHOH H 

MO)I(HO . paCC'IHTLIBaTL Ha a)J.eKBaTHOe )J.eHCTBHTeHLHOCTH 

onHcaHHe HHTepecyro~ero Hac ceifqac.nponecca ibparMeH

Tau;HH. Cne)J.yeT no)J.'IepKHYTL, 'ITO B JJ.aHHLIX pac'leTax He 

HMeeTCJI HH O)J.HOrO CB060)J.HOrO napaMeTpa. . 

MLI paCCMOTpHM pacnpe)J.eneHHe HHWh HeKOTOphiX KOM

noHeHT BOHHOBOH ibYHKI{HH /1/ no nepBhiM nJITH KOpHJIM 

ypaBHeHHJI /2/. HMeHHo, OJJ.HolboHOHHOH KonneKTHBHOH KOM

noHeHTLI Q t (I 17 
) , ManoKonneKTHBHOH KOMnoHeHThl Q ~ ( 177

) 

H J(ByxlboHOHHhiX KOMnOHeHT ot (T) o:< 2+) H Qi ( 2~ Oi(3+) • 

3TH pacnpeJJ.eneHHJI JJ.HJI pa3HLIX JIJJ.ep H3o6pa*eHLI Ha 

PHC. 1-5 .. ' 
,lJ;nJI BCeX H:JyqeHHhiX .ll)J.ep MO)I(HO C onpe)J.eneHHOCThiO 

YTBep)I()J.aTL, ·'ITO KOMUOHeHTa Qt ( 2+) · npaKTH'IeCKH. ile 

ibparMeHTHPOBaHa. B3aHMOJJ.eiicTBHe KBa3H'IaCTHll c lboHoHa

MH cna6o npHMeWHBaeT 3TO B036y)I()J.eHHe Ko BTopoMy ii 
6onee BhiCOKHM KOpHJIM ypaBHeHHJI /2/ /XOTJI ~nJI HeKOTo·

pbiX· · JIBHeHHH. HaHH'IHe H 3TOH, nyCTh ManoR, npHMeCH 

.liBnJieTcJI KpaiiHe Ba*HLIM/. CHna KoMnoHeHThl Qt(2+) co

cpeJJ.oTo-.leHa B OCHOBHOM /?_900/o/ Ha nepBOM KOpHe ypaB

HeHHJI /2/. HH)I(aHWHH OKTynonLHhiH ibOHOH B 6onLWHHCTBe 

JI)J.ep TaK)I(e cna6o pa3Ma3aH no "HCTHHHhiM" COCTOJIHHJIM 

JI)J.pa. Ho ecTL JIJJ.pa /HanpHMep, 134 Xe,PHC. 2/, r)J.e KOM

noHeHTa Q+ (3-) )J.aeT 3aMeTHLIH BKnaJJ.. B .)J.Ba peweHHJI 

ypaBHeHHJI )2/, 3To CBJI3aHo c ManhiM noHH:>KeHHeM 3HeprHH 

3 r lboHoHa .. OTHOCHTen:bHo · nepBoro JJ.BYXKBa3H'IaCTH'IHoro 

non10ca B 134Xe no cpaBHeHHIO c JJ.pyrHMH JI)J.paMH. · 

... 

.. HaH6onee CHHLHO ibparMeHTHpOBaHLI, KaK 3TO BH)J.HO H3 ' 

pHCYHKOB, KOMnOHeHThi Q~(l 77 ) H JJ.BYXibOHOHHble. Ho CTe

neHL ~X ibparMeHTal{HH · 3Ha'IHTeHLHO Kone6neTCJI OT JI)J.pa 

K JIJJ.PY, HaXO)J.JICh B npJIMOH 3aBHCHMOCTH OT CHHhl B3aHMO

)J.eHCTBHJI -KBa3H'IaCTHll c ·.lboHoHaMH. TaK,·B JIJJ.pe 142 Nd 
/pHc.. 1/ ibparMeHTanHJI · O'leHL . cna6a, cocTOJIHHJI 3JJ.ecL 
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B:6onLWHHCTBe CBOeM OKa3.LIBaiOTC.ll .'IHCTO O)J.HOibOHOHHhiMH, 

JJ.BYXibOHOHHhiMH H T .n. 3To H flOHHTiio, H60 B3aHMO]\eiiCTBHe · 

. KBa3H'IaCTHD; c lboHOHaMH pe3KO ocna6eBaeT npH YMeHL

weHHH KonneKTHBHO~TH HH*aHWHX BH6panHoHHLIX cocToJI

HHii, 'ITO H. ocy~eCTBnJieTcJI B .H30ToHax c N = 82. Ho y:>Ke 

B+JI)J.pe ':34 Xe KOMnOHeHThl Q~(ITT), Qt(2+)Qt(2+)., 

Q 1(2+) Q{(3 ·) CHHLHO ibparMeHTHpOBaHLI. :· · 

JIJJ.pa · B6nH31i z = so no cno*Hoc'I'H cocTOJIHHii noxo)I(H 

Ha .H30TOHLI c N= 80. TeM He MeHee 3JJ.eCL HMe:ei"CJI ueicoTo

paJI. cnenHI!JHKa. TaK, B npeJJ.cTaBneHHOM Ha pHc. 4· · m Sn 
)J.ByxlboHOHHaJI KOM~oHeHTa 01 (2+) Ot<2+) 3aMeTHo"pa3Ma-

3aHa "no TpeM 2 ;:1- COCTOJIHHJIM 3TOrO JI)J.pa, B TO BpeM.ll KaK 

Q~ ( 2+) KOMnOHeHTa CKOHI{.eHTpHpOBa_Ha B OCHOBHOM Ha.BTO

pOM 2 + cocTOJIHHH /"' 8011/o/. B TO :>Ke BpeMJI B 1 24 Te, uao-

6opoT, CHHhHOibparMeHTHpOBaHaHMeHHOCna6oKonneKTHBHaJI 

KOMnoHeHTa Ot (2+), a )J;Byxi!JoHOHHaJI KOMnoHeHTa B 3Ha'IH

TenLHOH Mepe CKOHI{eHTpHpOBaHa Ha BTOpOM peweHHH ypaB

HeHHJI:. /2/. B 116 Cd cHna · Q_~ 0 77
) . H JJ.ByxiboHOHHLix 

KOMnOHeHT. CHHLHO pacnpe)J.eneHa no 'HCTHHHLIM. JI)J.epHJ.IM 

COCTOJIHHJIM. 

PacCMOTpeHHLie HaM-H, npHMepbl He~ HC'IepnLIBaiOT BCero 

MHoroo6pa3HJI npou;ecca ibparM~HTal{HH, KOTopoe Ha6nroJJ.~
eTcJI B pa3HLIX JIJJ.pax. KoHKpeTHaJI KapTHHa pacnpeJJ.eneHHJI 

pa3HH'IHhiX .KOMnOHeHT no peweHHJIM ypaBHeHHJI /2/ · CHHhHO 

3aBHCHT . OT OTHOCHTeHLHOrO pacnono:>KeHHJI O)J.HOI!JOHOHHLIX 

noniOCOB, . HX CTPYKTYPLI, OT, BenH'IHHhl . B3aHMO)J.eHCTBHJI. 

KBa3H'IaCTHI{ C iboHOHaMH. IlpHBe)J.eHHble iuiMH . npHMepbl 

116 Cd , I 24 Te, 142 Nd npeJJ.CTaBnJiro-;r co6oii THII:H'IHhle 

o6pa3I{hl .)J.HJI 3THX H30T(>noB. B TO )ICC BpeMJI B H30TOnax 

Sn BCTpe'laiOTCJI npHMepbl pacnpe):{eneHHJI KOMnOHeHT, cy

ID;eCTBeHHO OTHH'IaiO~HeCJI OT H306pa)l(eHHOrO Ha pHC. 4. 
. BKna)J. KOMnOHeHT. B peWeHHJI C·OTHOCHTenLHO 60HLWHMH. 

3HeprHJIMH B036y)I()J.eHHJI MO)I(eT 3aMeTHO H3MeHHThCJI llpH 

paccMoTpeHHH 6onee cno)I(HOH, He:>KenH /1/, BonHoBoiilbYHK

n:HH. B oco6eHHOCTH· 3TO OTHOCHTCJI K ll6Cd, r)J.e, Ka~ 3TO 

cne)J.yeT H3 pe3ynLTaTOB pa6oTLI /12~ y:>Ke ~ CTPYKType 2 
COCTOJIHHJI )J.OH:>KeH CKa3LIBaTLCJI BKHa)J. KOMnOHeHThl 

Q r ( 2 + ) Q r ( 2+) Qr (2+), KOTOpyro Mhl He Y'IHTLIBanH. 

,D;o cHx nop MLI HHTepecoBanucL pacnpe)J.eneHHeM HeKo

TOphlx KOMnOHeHT B pa3HhiX JI)J.pax H no pa3HhiM KOpHJIM 

~. "g' 
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· ypaBueJiug · /2/. HuTepecuLIM JIBnJieTcll _ u ;:{pyroii Bonpoc: 

c KaKoii nonHOTOH ucqepna:Ha cuna. 3THX KOMllOHeHT ll'epBbiMH 
llHTLio pemeHH!IMH ypaBHeHHll /2/. 0TB~T ~aeT Ta6nu~a •.. 
B a6comOTHOM 6o'nLIIIHHCTBe . cnyqaeB cuna KOMllOHeHTbl 
npaKTHtieCKH HC'IepnaHa 3THMH llHTbiO. peme.HH!IMH. C HaH.:. 
6onLIIIeii TO~HOCTLIO TaKoe' YTBep~euue cnpaBe;:{nllBO ;:{llll 

. + + ' + -KOMllOHeHT Q I (2 ) H Q I ( 3 ) • 0)J.HaKO Ha6nro;:{aiOTC11 
oT)J.enLHLie · cnyqau 'juau6onee pe3KO Bhlpa)KeHHLie :B 120 Sn ,· 
I 24Te j, _,Ko~,l:{a TonLKo qacTL /uuor,l:{a TonLI(O 500/o/ nonuoii 
CHJILI . COCTO!IHHJI HC'Iepnaua paCCMOTpeHHLIMH KOpHJIMH. 

Ha OCHOBaHHH HaiiiHX HCC.Jie,l:{OBaHHH. MO)KHO c;jenaTL 
BbiBO;:{, 'ITO B3aHMO,l:{e.HCTBHe KBa3HtiaCTH~ C ' cPOHOHaMH 

. : ' ' " . . .. ~ . -
urpaeT cy~ecTBeuuyro ponL B ycno)Kueuuu CTPYKTYPhl co-
CTO.IIHHH ·c pocToM 3Hepruu B036y:>i<;:{euH:JI. B H3ytieHHLIX 
HApax OHO npaKTHtieci<:u He 3aTpari18aeT nepBLie O,l:{HOcPOHOit~ 
HLie cocTOJIHHH c I " = 2 + :H 3-, uonpuBO;:{HT K 3HatiHTenLuoii 
clJparMeHTa~HH 'aTOpLIX H TpeTLHX O,l:{HOcPOHOHHLIX H nepBLIX 
;:{BYXcPOHOHHLIX COCTOJIHHH cpe;:{U HH3KOlle)Ka~HX 'ypOBHeii 
tieTuo-qeTHLIX ,cclJeputieCKHX .ll;:{ep. <l>parMeHTa~HH B H.zipa.'x 
c O;:{Hoii 3aMKHyToii o6onotiKoii npoJIBnJieTCJI npu IIec-KonLKO 
6onee ·~LICOKOH 3HeprHH B036y)K,l:{eHBJI no C'paBHeHUIO C co-· 
Ce,l:{HBMH Jl;:{paMH; 'ITO llO,l:{TBep)K,l:{aeT npaBHllbHOCTL-06~HX 
JaKouoMepuocTeii clJparMeuTa~uu, uJno)KeHHLix · B 121.: Cne
;:{yeT ·OTMeTHTL, 'ITO clJparMeHTa~UJI 6onee BLICOKHX O;:{HOcPO
HOHHLIX H· .iiBYXcPOHOHHLIX COCTOJIHHH 6y;:{eT. 6onee CHllLHOH · 
u ;:{flJI ee onucauuJI ueo6xo;:{HMo 3HatiHTenLuoe ycJIO)KHeuue ... 
uaweii Mo)J,enu. o · .. _. 
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