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PaOoTa B~nonHeHa B ~a6opaTopHH TeopeTH~ecKoH ~H3HKH OO~e~HHeHHO
ro HHCTHTyTa H~epH~X HCCne~OB8HHH. 

0~HUH8nLH~6 OTITIOH6HT~: 

~OKTOp ~H3HKO-M8T6W8TH46CKHX H8yK, 

CTBpWHH Hay~H~H COTPY~HHK 

~OKTOp WH3HKO-W8T6W8TH46CKHX HByK, 
CT8pWH~ HBY4H~H COTpy~HHK 

~OKTOp ~H3HKO-W8T6WBTH~6CKHX H8yK, 
npo~eccop 

be~y~BH opr8HH38UHH: 

E. E. TAPEEBA 

E.lt1.CA,llOBHvlKOB 

M.ll.llAB~OUKI-ili 

lil HCTHTyT BTOWHOM SHepr!r!H HW. l1.b.Kyp~8TOB8 1 MOCKBB 

3a~HT8 COCTOHTCH "-" 1985 r. HB 38C6~8HHH Cn6UH8RH-
3!r!pOB8HHOrO COB6T8 A 047.0I.OI ~aOopaTOPHH TeopeTH~6CKO~ ~3HKH oo~
e ~HH6HHOro HHCTHTyTB H~epH~X HCCne~OBBHH~, r. ,lly0H8 1 MOCKOBCKO~ oOn. 

C ~CC6pT8UH6 H WO~HO 03H8KOWHTLCH B 0H0nHOT6K6 06~e~HH6HHOrO HH
CTHTyTB H~epH~X HCCne~OBBHH~ . 

ABTope¢le paT paaocnaH 11 11 I985 r. 

Y ~eHbiA CeKpeTapL 
CneuHanHa!r!pOBBHHoro coBeTa 
KaH~H~aT wHaHKo-waTewaTH4ecKHx aayK B. M • .i.YP AB~EB 

OEWAH XAPAKTEPHCTKKA PAB 

AKTjBnLHOCTL T6Wbl. llpoOnewa nocne~OBBTenLHO 

OTIHC8HHH KOppenftUHOHHbiX S~KTOB B KBBHTOB~X He 
WBX HBnfteTCH npHHnHTIHBnLHO B8KHOA H 8KTy8nLHOA 
KB8HTOBO-CTBTHCTH~eCKOA T60pHH KOH~eHC!r!pOB8HHOI 
B SHB~HTenLHOa CTeneHH STO o6ycnoBneHO Tew, ~T~ 

~6CTB6HHO YCHnHnCH HHTepec K H3Y~6HHD W8rHHTHbl 
npOBO~H~HX CBOACTB nepexo~HbiX H pe~KOSeWenLHbiX 
HHA H paaynopa~o~eHHbiX CTinBBOB B CBH3H C p83HOC 
np8KTH~6CKOrO HCfiOnL30B8HHH STOA oOm!r!pHoa rpynr 
aoa TeXHHKe H TexaonorHH. OcoO~e CBoacTBa nepeJ 

CTin8BOB H C06~HH6HHa onpe~enaDTCH ~OWHHHpyv~eA 
OTnH~He oT npocTNX weTannoB, r~e npHweHHMO npH 

HNX aneKTPOHOB, BonHOBble WYHHUHH d-aneKTPOHOB 
KBK npBBHRO, ~ORKHbl OTIHCNB8TLCH B npH6nHX6HHH i 

EoraTCTBO H paaaooOpaaHe WH3H~eCHHX aBneaHi 
Be~eCTB o0ycnoBnHB8eTCH T8HZe cy~eCTBeHHOa pon 
weKTOB. KBBHTOBO-CTBTHCTH46CKaa TeopHH Happen~ 
8.1! C HCCne~OBBHHeW CBOICTB nepeXOAHbiX WeTannOB 
HHa HB~ana HHT6HCHBHO p83BHB8TLCH B TIOC.n6AHH6 
nOCb cwopwynHpOB8Tb HB H3biK6 OTHOCHT6nbHO npoc 
HHBHOB OCHOBHb16 ~epTbl paHHHX nony~eHOW6HOnOrH~ 
naraD~He HCCne~OB8HHH B STOW H8Tip8BneHHH 6~nH 

BbiW B ero pa6oTax, nocBa~eHHNX nonapaoA wo~en 
COHOW, KOTOpNA npe~nOXHn WHKPOCKOTIH~6CKYD UO~E 
cnnaBoB,H Xa60ap~ow, KOTOpbiA BBen H3BecTHYD KC 
aneKTPOHOB B nepexo~aow weTanne. Bee aTH wo~e1 
WO~enb AH~epCOHa WOZHO paCCM8TpHB8Tb KBK nOKBl 
XaOOap~a, a aTa nocne~HHH HBnaeTCH CHnLHO ynpc 
HoA wo~enH (He y~TNBaeTca ~ancHo~eAcTBHe). M 
Aa~epcoHa H XaOOap~a Hay~anHcc B Ooncwow 4HCn 
HB p83H000pa3H6 WeTO~OB TeOpHH WHOrHX Ten, Tip~ 

~a nocne~OBBTenbHOro WHKpOCKOTIH46CKOrO y~eTa I 
I 

npH OTIHCBHHH ~KHaWH46CKMX CBOACTB, ,ItO CHX nop 
HOrO K y~OBn6TBOpHTencHOrO pemeHHft. fipH nocne 

I 
npoOneWbl B03HHKaDT cepb63Hbl6 Tpy~HOCTH npHHUH 
00XO~HWO B paWK8X e~KHOrO TIO~X0~8 OTIHCbiBBT~ 
CH nOK8nH30B8HHNA X8p8KTep d -aneKTpOHHbiX c d 



./'-

'/ 

',, 

j 

T80peTH'1!8CK~~ ~H3HKH 0Cl$8]{HH8HHO-

\ 

aayK, 

H8yK, 

E.E.'l'APEEBA ' 

/ /~~---

'E.~.cAnOBHitlKOB _ 
-; 

~.IT.llABJIOUKill't. 

HLI. i1~B-.Kyp'I!8TOB8, !JOCKBS 

\ 
I 

., ' 
/ f \, ~ \ 

-... i 

r ~ ,~-. , 

J• 

11 1985 r. Haaace,I~aHHH CneUHanH-

.01.01 JladopaTopHH TeopeTH'I!ecKoti ~aHKH 00$
HCcne;no:BaHHtl, ~;).(y<5Hal MOCKOBCK0£1 0611. 

-~" '. ' ',. 

:s c5H6:nHoTeKe Oc5$8,liHHeHHoro· HH-:-

• 11 1985 r •. \ 

' -~ '\, 

.. , 

B.H.lYPABJ!EB 

'"' 

\' 

·~ 

'· l
' 

I 

\ 

7 I' 

II 

DElilAH ·XAPAKTEPldCTIDCA PAEO'rn 
·./ 

·Anyan:&HOCT:& T81W. llpoOneMa fiOC118]{0B8T81I:&HOrO. MHKpOCKOUH'1!8CKOrO 
OUHC8HHH KOppe1IH~HOHH~X Slj)~KTOB B KB8HTOB~X H8H]{881I:&H~X lj)epMH-CaCTe-
1&8X HB1IH8TCH njnlHUHnHiml:'.HO. B8KHOiot H 8KTY81I.:&HO~, aa,iiaqe~ COBpeMeHH0£1. 

· KB8HTOBO-CT8THCTH'1!8CKO~ TeOpHH KOH]{8HCHpOB8HHOrO COCTOHHHH B8U(8CTB8. 
. ·. . '·. . ! . 

B·aH8'1!HT81I:&HO~ CTeneHH STO oc5yc;nOB118HO T81& 1 '1!TO B nocne]{HH8 rO]{bl cy-
~8CTB8HHO ycHnHncH HHTepec K Hay'l!eHHD warHHTHbiX~ aneKTpoHHbiX H cBepx~ 

.npo:so]{H~H~ c:soiotcTB nepexo,liHHxitpe]{Koae»en:&HiiX weTannoB, HX coe;nHae

.HHi-1 H paaynop!1]{0'1!8HH!iX cnna:so:B B CBHSH c pa3H006pa3HiiYH BOSYOJKHQCTHI&H 
··npaKTH'IIeCKoro Hcnon:r.aol!aHHH aToi-1 odmHpHo~ rpynnH :sell!eCTB · B co:spewea-: ·· 
ao~(TeXHHKe H TexaonorHH. OcoOHe :c~o~cT:sa nepexo;naHx MeTanno:s, ix -~ 

'cnnaBOB H coe]{HH8HHR onpe]{81IHIOTCH ~OioiHHHPYJO!Ilei-1 pon~D d..;aneKTPOHOB. B 
~ OT1IH'I!H8 OT npoCT!iX. loi8TSn1IOB, r;ne npHweHHMO npH0:nHXeHH8 nO,'IITH CBOdO.zt

HiiX aneKTPOHOB I B01IHOB!ie flJYHKUHH d -aneKTpOHOB CH1IbHO ,JiOK8HH30B8H~ H' 
K8K. npaBH1IO, A0.1IlltHbi O.nHC!iB8T:&CH B npHdmt:ateHHH CH1IiHOH CBHSH. 

Eo~BTCTBO H paaHOOClp83H8 ·. lj)H3H'1!8CKHX · HBneHHa B · YK838HHOiot rpynne 
B8l!l8CTB odycnoB1IHB8eTC.Il T8Kllte CYII!8CTB8HHOiot po_n:&IO KOppe1I!IUHOHHiiX a!))- ' 

.l))eKTOB. KB8HTOBO.;.CT8THCTH'1!8CK8!1 T80PHH KOppenHUHOHH!iX 5\ll<JieKTOB'B CBH
SH c Hccne.ztoBaHHew cBoiotcT:s 'nepexo.ztabl£ weTannoli, i!x cnna:soB H coe;nHHe
inlri;'aaqana HHTBHCHBHO paaBHBaT.:&CH :s noc.ne.ztHHe ;necHTHneTHH, ior.na y~a-:
noci> c·g)oploly1IHPO,B8TI> HS !131iKEl OTHOCHT81I:&HO npoC.TbiX KO.zten:&HiiX ralrnni>TO-. 

;_.-, "- ·.. . . ' ' ' . - - ... . _,__ -· . 
HH8HOB'OCHOBH!i8.'1!8pTbl p8HHHX nony(})eHOio\8H01IOrH'1!8CKHX TSOpHi-1. 0CHOBOUO-
narSJllllltl8 Hccne]{OBBHHH B aTOM aanpa:sneHHH d!inHBHnonHeHHH;H.EoronJldo

BilM B ero ·pa6oTax, nocBHillBHH!ix' nonHpHoi-1 M~.ztenH TBep;noro .Tena, AHABP
coHolol, KOTOpii£1 npeA1IOlltH1I .MHKpocKonHtiecKyiO lio;nen~> A1IH paa6a:sixeHH~x. · 
cnnaBOB;H Xa06ap,liOiol, KOTOP!i~ BBen H3BeCTHYIO Koppe1IHUHOHHYD MO,li81II> 
aneKTpOHOB B _nepeXO]{HO~ loi8T811118 •. B?e a.Tlf loi0]{81IH CBH38Hii lo\8~]{Y1,C06oiot: 
wo]{en'b AH.ztepcoaa wo:aHo pacc~o~aTpHBBTD KBK noKani>HHi-1 :sapHaHir.wo.nenH 
Xa66Bp]{8' a 5T8 nocne,llHHH HB1IH8TCH cami>HO ynp01118HHHiol :BapH8HTOiol no nap..:~-

.,. HOi-1 MOAe nH (He ytniTJ,niae TCH AB ni>HO]{e~cT BHe) •. Mo.ne 1II>Hiie raMl'!nM'OHHBH!i 
Aa.nepcolia It! Xa66Bp]{8 eayqanHCI> B 001II>IDOM 'I!HC1Ie pa6oT. '0]{H8KO Hec'woTpH 
aa pa.;Hoo6paaHe weTOAoB· Te.opH.H worHX tien·, npHweHHBmHxcH a;neci, aa]{a
qa nocne.no:BaTen:&Horo. loiHKpOCKO,llH'1!8CKOrO yqeTa KOppenHUHOHHiiX alj)cpeKTOB, 
nint omtcaHHH ,ltHHSioiH'I!8CKHX CBO~CTB, ]{0 CHX nop He nonytmna: OKOH'I!8T81II>-

I: _:_...:_ _ __:..: __ ~_;__::_~.:,~~...:. . .:c._.:__:~-~---~-.:. . .L.~.;i,:_: ___ ,:_:~_::::-: ~·:::: !:=:-: ' . ' _;,!!.()£~.: I!:::Y~.~JEI-~!'.~P..~~~!!!'!~.E?-pe meH~~:=.~PH -~~_:n!_~~~~~-~~~~~ ·:P~ 111_8HH_M ;aTOll --c~-1:..·-c 
npodnelolli B03HHKSIOT cep:&83Hiie TPYAHOCTH. npHHUHnH81li>HOrO xapaKTepa. "He-=-------·-

/\ 
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06XO,ztHioiO : :B paMKa~ 'eAHHoro noixoAa onac~:san HBnefiHH, rAe npofi:snHeT-
cfi 1IOK81IH30B8HH!i£1 xapai<Tep ·d-aneKTpOHH!iX.COCTOHHHiot,H HBll8HHH~.r;ne 
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8TH aneKTpOHW Be~T C66H KBK KOJIJI6KTHBH8HpOB8HHHe; SOHHUe. B CHCT6MBX 
c ciin:&HJ:H4H wexaneKTPOHH!lllH Roppeiffi~HHMH H cnommi& xapaKTepow ::meKTPOH
HilX COCTOHHH~ MOryT npOHCXO,ltHT:&: 8Jl6KTPOH,Hil6 qJ880B!l6 nepexo,nu, ,nnH onH:.. .
·caHHH itoTopbiX lie,nocTBTOtlH!l npH6JIHllteHae cpe,nHero nonH H cTaH,napTHaH Te
opHH Boaxyll!eHH~. B · paaynopa,not~eHH~x cnna:sax Heo6xo,nHii.O ,nononHPITen:&Ho 
ytlHT!lBBTb _ CHJI:&H06. flOT6H~an:&H06 paCC6HHH6. B paanHtlHmC KOHKp6THbiX cny
tlBRX BBlltHYD pOJib HrpanT aneKTpOH-pemeTOtlH06 BSaHMO,lte~dTBHe, N6X30HH06 
pacceHHHe HnH KocBeHHoe PKK!ti,;.BaaHMOA·e~cT:sHe ~ · onpe:ziemiBl!IIHe · HHTepecH!le · 
H npBKTHtl6CKH BalltHN6 HllJI6fiHH ll C,OOTB6TCT:BYIOIIIHX CHCT6MBX (HanpHMep, 

CBepxnpoBO,ltHMOCT:&) ~ _ . 
IDHpoRHe aKcnepHueHTan:&ilue Hccne,noBaHHH yarHHTHHx, aneKTpoHHNX, 

TeitnOB!lX H c:aepxnpoBO.ztHIIIHX c:s_o.ltlcT:B ·nepexo,nHNX · H · pe,nRoae-Men:&HNX JLeTan; 
noB, HX cnna:soB H coe'.ztHH6HH~, npo:se,neHHiie :s nocne.ztHHe ro,nu, nqKaaanH~ 

· t~To HayqeHue ~.ztHHaMHt~ecltHX c:so.ltlcTB No.lien:&Hllx raKHniToH~aHo:s Xa66ap,na ,
An,nepcoHa HpH,na HX 0606!11SHH~ npe].tCTaBHHST_6on:&mo~ HHTepec. B qaCTHO-;
CTH,npH H3Ytl6HHHHeynpyroropaCC6H~HH Y6,ltll6HH!lXH6itTpOHOB OKa~bl~aeTCH 
BeC:&Ua. CYl!l6CTB6HHNJl yqeT KOppellH~HOHHNX s!l>!l>eJ<TOB. Henocpe,nCTB6HHOe " 
HCCll6,ltOBaHH6 C n.OMO!II:&IO p~CC6HHl'IH HeifTpOH!lB nonHo'ro Cll6KTpa KBa3Htiac'-' 
THQH!lxJi'oa6yllt,lt6HHi.f B({leppOMBrHHTH!lX nepeXO].tHNX JleTannax, B·mHpOKOM 
HHTepBane 3HatlElHHit.nepe,l(aHHNX 3H6prHH H HMnyn:&ca, nOSBOJIH6T nyttme Cy
,llHT:& 0~ 8].t6~B~THOCTH T6X HJIH HHNX MHKpOCKonaqecKHX JlO].t6Jieit H UOTOMY . ' 
HJLeeT npHHIJ,HnHaJI:&HI:Ii.i inTepec ,nna TeopHH TBep,noro Tena B~eno». 

TBKRM o6paaou, caMOCTOHTen:&HbiH T60p6THtJ6CKH.ftl HHTepec npo6neu.N CO-
.. CTOHT .B pa'aBHTHH HOBNX' KBBHTOBO-CTaTHCTHtJSCKHX M6TO,lt0ll HCCneJioBaHHH 

K9PP6JIHUHOl!Hb1X 3({lilJBKTOB B ·HeH].t6BJI:&HNX ~t>epMH..:.CHCTe_MBX co cnolltH!lY. KBB
SHtlBCTHtlH~Jl_.cneKTpOM .H CHJI:&HNM B38HYO.zte.lt!CTBH6Jl 1 a TBKllte B B!lHCHBHHH 
KPHTepHe:s a,lleKBaTHocTH paaJIHt~Hblx MHKpocK·onat~ecru r.~oAenett. c TotiKH 
apeHHH npaKTHtiecKHx npHnolieHH.Itl _ nocTpoeHHe. nocne,llOBBT.eJI:&Hott. RBaHTOBo
CTBTHCTHt~ecKott ·TeOpHH_U03BOJIH6T061>HCHHTb.H onHCblllBT:&yHHKB.ll:&HOB CO
tleTaHHe paaHoo6paanhiX <J)HaliqecKHx cBoi.icT:S:- yKaaaHHoit rpynnN Bel!leCTB, a · 

. T~Kllt6 nporHOS~pOBBT:& CBOitCTBB HOBNX IIBTepH_BlrOB~ -

Uem. pa6oTu· ., 
. ' . \ . ' 

!. Paapa60TKil UOCll6,ltOB8T6JIJ>HOI.t KBBHTOBO-CT8THCTHtJ6CKOI TeopHH 
KoppeJIH~HOHHllX Sil>!l>eKTOB B'HBH,lteanJ>HNX IP6PJLH;CHCT6MBX CO ·cnoZH!lM KBB"':' 
3Htl8CTHt1Hb1Jl: _cneKTPOM _H . CH1Il>Hilll B~BHMO].tEli!CTBHBII. B. npH6JIHllt6HHH CH1ll>HOit 
CBH31r!_,llJIH S116KTpOHOB.- . . . 

- ...:.'::~- 2~·0nHCBHHe-JtarHHTHiiX1·'sneKT.pHQ6CKHX·H CJJep:.riipoBoiiluuiX-CBOllCTB . 
~epeXO,l{M H pe.l{K03eM6n:&HfiX lileTBJiliOBI HX cnnBBOB ll C06,l{HHeHal HB OC- -
HOBt'l paapa60TBBHOI,"O M6~0,lt8 B paMHBX 8,l{~OrO nO;ltXO,l{B~ 

. '· 

( 

1 : "~ 

3. Il0CTp06HH6. '.r60pHH, YCT8HaB.llHB8101Jl6it 06IIIH6 38K~HOM6pHOCTH BJIHH- · 
. HHH ;'J.tonoiHHTen:&Hblx BSBHMO,ltestcTBHli, BB:atHHx B o·npe].teneHHLrx ·lmaccax :se
!116CTB: aneKTPOH-pemeTOtJHOro BSBHMO,l{t'li.iCTBHH, JlBliSOHHOrO pacceHHHH, 
KOCBeHHOro .PKK!ti-BSBHJlO,l{eitCTBHH, .CHXJ>Horo noTe HIJ,HBH:&Horo pacceHHHH, 
H8 H86Hil,ll86Jlfi6 xapaKTepHCTHKH 'H qJH3HqeCKH8 CBOliCTBB CHCT6Jl!l~ . . 

4~ !ticc.ne,l(OBBHHe ripo6Jie»& cooTHomemiH JLeJK,ny onHcaHkeK aneKipoHoB · 
. Ha HaNKe· noKain!soBaiiHNx n Ko~m3KT.HBHaHpo~aHHHX cocToHHH~ :a yio'Iireillie 

npeitcTaBneHHit 0 Hxnpnpo,ne· H Tex KPHT6PHHx; KOTOpNe noa:Somim CY.ztHT:&. 
. tf ()TeneHH JIOKaJIKSaiJ,HH HhH )4enoi<anl!:3al.lHH. ' - . 

. : HayimaH HOBH3H8. :B· ,ltHCC6pTaiJ,HH CHCT6MBTHtl6CKH npo.cneJitena' ,poriL , 
KOppenHI.lHOHHbiX a({lli>eKTOB. npH nocne,llOBaTen:&HOI4 JlHKpOCKOllHt!6CKOil 'omwa
HHH,MBr~HTHNX,· ane!tTpOHHIDcH.cBepinpoBo.ztfilllHX cBoiicTB'nepexo,l{HhiX n · 

. pe,ltl(oaellen:&HHX MeTa'nnoB, Hx cnnaBoB H: c·oe,llHHeHHt-i HB ocno:Be npHc5nHJKe;.. 
H~H .cHriiHOCBHSBHHbli a.neRTPOHOB. PaccMOTpeilbl OCHOBHNe MO,llen:&HLre. ra
MHJI:&TOHHB!fN 5neKTPOHHO~ T_eopnli TBep',noro Tena .IlpH aToM n3y~eliu cnei<i-. 
ps KB88Htl8CTPiqHNX BOa6yllt].t6HHl1 npH. ytieTe 38TYXBHHH, a TBKllte peaKIJ,HH Ha 
BHemHne ·nona, (ane~Tponpo:so,l{Hoci:&, BocnpnHMtiHBocT:&). . · ·_· .· 

· .. llmi~ orincaHHH KoppenH~HOHHbiX a!l>!l>eKTOB B'·mHpoKoi:i o6nab.1r1 aiiaiteilHti 
·. 'HHTerpana"KynoitoBCKoro ':saini:.;o,lleitcTBHH paap~6oTaH cnel.lHBii:&HNit BaimanT 

»eTo,l{a J.tByxilpelaeHHllX .TewepaTypoo cl>YHKIJ,Hit rpHHa EoronRJ6oBa-Tfi6nHKo- · 
BS ~ OCHOBBH~bllt HB BBe,l{eimH HenpHBO,ltHII!lX \IJYHKIJ,Hit rpHHB. PaaBHTB CBMO-

' cornacoBBHH!)H T60PH!i KOppenH~HOHHNX, a!l>!l>eKTOli B. IIO,l(ElJIH Xa66ap,ll8' B.' . ,.' 
pauliax KoTopott y~a·eTcfi noc'.rpo.~r~n: HoBo a HHTepnonH~HonHoe' peweHHe aT ott. 
uo,l{eJIH, ynyqmalllllee·.~r~a'BecTH!lepaHee pemeHHH •. Ha ocHone aTHX npeitcTaB-: 

. <Jl6HHit, HaytteHB pon:& pa].t~ ,l{OUOlmHTe.n:f>HNX B38HMO].teiicTBHH. ilocne].tOBBTen:&.:. '" 
HO ll9.ltllt'IPKHB88TCH M 06CyE.l{BeTCH peaKo- BNpBZeHHbli! .. d :_30HHbiA xapBKTep '' 

; .nepexo.inme (H PH,lt8 pe,l{KoaeJLeJIJ>HfiX) .JlSTBJIJIOB,. HX cnnBBOB H C06,ltHH6HHi.i 
H CBH88HH!le' c 'aTHil xapaKTepHNe\ oco6eHHOCTH HX CBOiiCTB. BnepBble p83Bir!-. 

,Ta ca»ocorxacoBaHHBH TeopHaalie'Ii.rpoH-:-\IJoHoHHoro BaaHuo.nei.icTBHHHa oc:. 
, ~oBe _uoAK~~poBaHHoro npH6mi~e.aia · c~ni>Iio~ · .. cBaail 1ipe.llirlxa-MH_TPll n .ltBH .. · 
.llfiliO)t yp8BH6BHlt CBepxnpOBO].tlr!MOCTH ,ltJIHnepeXO,l{HOro Jl6TBJI118 B.npe,ltCTBB~ 
' neHHH BaHJ>e. • · ' - • .· , · · '( . ' . 

. BnepBii8 paapa60T8H CBKOCOrJIBCOBBBHilA BBPHBHT T60PHH KOppenHI.llr!OH-
'. . , . . , . . , . . I . . ' 

HHX 84i<l>6KTOB B CHCT6Me C_ Clr!1ll>Hfill nOT6H~H8.:&H!lM, paCC6HHH6Jl. · BnepB!l6 ,' 
nocrpoeHa nocne,ltOBBTeni>HBH »HKPOCKonattecKaH TeopHH HBJIOKB.JIJ>Horo: ·aneK.:. 
~pOH-p8Wt'ITOtJHOrO B38HMO;~teiCTBHH Irl nonytiBHbl ypBBH6HHH CBapxnpoBO,ltHMOC:..· 
TH B rip.~r~6.Uit.~HHH (am:&HoA c»aa.~r~ B paaynopHJ.tot~eHnllX KoHneHTpHpo:saHHHx. 

-----_,r~~6HH8pH&X:cmiaBSX ·nepeXO,l{HNX:KaTBJlliOB; ... paa.BHTB:TeOpHH·;SJI6M6HT8pHWc-B033~~:: .. ' 
· 6yZ,JteHliA 'nplt ytteu Hx aaTyxiiHHH .~tna oc5o611leHHott PKKH-KoJ.tena »arHeTHaua 

~. ,ltJIH d.:_f -_MO,ll6.llH MBrHHTHOrO nonynpOBO.AHHKB.- . . · . ' . · .• ' . - ' 
",': 

! 
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HSytJ6H!l H6KOTOp!le IUIH6TH'16CKH6 HB116HHHI ;B;nH pe8JIHCTH'I6CKOH' MO,ll6nH 
nepeXO,llHOro·weTSJIJIS B p8MK8X npH6JIHZ6HHH CHJILHO~ CBHSH ,llJIH SJI6KTpO-' . . . . - -
HOB. B!l'IHCJI6HO _HHSKOT6MU6p8TYPH06 UOB6,ll6HH6 SJieKTpoconpOTHBJI6HHH npH 
y'leTe C,llBHra·H ,ll6qJOpM8IJ,HH.UOBi3IJ.~OCTH_~epMH. IIOJIYti6HO HOB06·Billp8llt6-
HH6 ,tina aiieKTpoconpOTHliJI6HHH, ,ll81lill66 BOSMOll!HOCTb OIIHCbiBSTL OTKJIOH6 -
HHH OT npaBHna··MaTTHCeHa. Ilpe;B;noi:eH HOBbllii MHKpocKonHtJecKH~ no;B;XO.ll 
.llJIH' OnHCSHHH BH~IHHHH aneKTpoH~OHOHHoro' BSSHMo,lle~cTBHH aa ancKTpoco
npoTHBnea~e · paaynOpH,ll0tJ6HH!lX' CUJISBOB. nepeXO,llH!lX M6T8JIJIO'B, OCHOBSHHbllii 
HS noJiy'leHHH HHTerpaJILHora ypaBH6HHH ,llJili.~yxtJSCTH'IHOlii il>YHKIJ,HH rpHHa. 
IIocTpoe'Ha nocne,llOBaTeJII>Him Te opHii .llHtlXI>yaHH H,llepHoro JiarHHTHoro MOMeH
Ta·B paaOBBJI6HHmC COJISBSX H_OOK838Ha.ar,MJeKTHBHOCTL 118TO,llS.0606UieHRWC, 
KHHeTHtieCKH£ ypaaHeHHlii, nonyqaellblx c noMOII!LD ·aepaBHOBecaoro cTaTHCTH-
.'IecKoro onepaTopa ,ll.H.3y6ape:Ba~ ,llJiaonHcaHHH penaKCBllHOHmrxnpouec
coB B OO,llCHCT6Me·. H,ll6pHIOX Mar~HTHbiX MOM6IlTOB B paa68BJieHHbiX crinaBax.' 

B ,llHccepTalJ,HH TBKl!e paccwoTpeH mHpOKHlii ICpyr,~npocoB, c1maaHH!iX 
c on~r~caHHeM Heynpyroro pacceaulrla .Me;B;neHHiliX HeliiTpoaoB B. nepexoAHblx H · 

· pe,llKoaeueni.libiX i4eTannax, HX cnnaBax 1r1 coe,llHHeHHfiX.; B ~aCTHOCTH, ,lle~ . 
TanD!io npoaHa~!daHpoBaHa·~ npo6neua ·· IienocpeitcueHHoro ·HauepeHHH · CTOHe
pOBCKHX (o,llHoqaCTII'IHIOX)'BOS6yl!t,ll6HHlii·B·qJ6ppou.a~HHTHhiX.nepexo,llHllXMe~ 
Tannax. IloKaa~Iio, tJTO uaytJeHHElBoa6yll!,7.leHHiliX cocroaHHlii it peaKUHlii,Ha 
BHBWHHe nona,noaionaeT BbiHBHTL npHHllHnHaJII>HIOe ocoOeHHOCTH MO,lleJII>HIOX. 

. . . . , • ·.. . I . . ',. 

raMHJII>TOHHSHOB SJISKTPOHHO~ T60pld~ TBep)lorOT6JI8i tJTO ,ll86T BOSMOl!HOCTL 
Bl'liCHHTD 8,ll6Kl!BTHOCTL'MHKpOCKOIIIItJ8CKHX II.O,llene~HHM66T B8l!H08 aliaqe~ 
HHe .llJIH pemeHHa .. npo6neu.LI coOTHOIIIeHHH .M6lll:.llY on~caHHeM aneKTPOHOB H~ · 
HSIOKe. noKa~HSOBSHHIOX H KonneicTHBHSHpoBaHlillX cocToaHHR. •· ·· 

•• > ' > • 1. ' • > > '> • "> ' ' > > 

HaYtJHaa'H npaKTH'IecKaa ueaaocnpa6oTIO~ IIpe,llcTaBJieHHIOe :B ,llHccep.:..., 
TSUHH · HCCJI6,llOB8HHH ,llSmT UOCJIS,llOBSTe J!DH06' H CHCT6118TH'I6CK06 . OIIHCSHHtl . 

> \ > • •, > > ' : > ' > > > ' > 

WHpOKOrO Kpyra HBJI6HHii; npOHCXO,llHUIHX B nepeXO,llH!lX H pe,llKOSSII.SJILHbiX. 
u.eTa'nnaic~ Hx cnmiBax i coe~HHeHHHx. Te'opeTH'IecKHlii- no;B;xo.ll, paaBwrNLi B . 
,llHCC6pT8IJ,HH, llOSBOJIHe'T c .HOBOlii TO'IKH apeHHH pacCMOTpen nenhllii' PH.ll oc
HOBHIOX npo6neu yKaaaiiHoL'l rpynmi 'BeniecTB H ·.llBTI> HOBHe JieTo,nbl .zx peme.:. 
HHH. IlonytJeHHhlepeaynLTSTIO ,llBDT .nocraTO'IHOnonHyJ! KBPTHHy AHHau.HtJe-. 
CKoro noBe,neaim OCHOBHIOX MO,lle JILHhiX raMHJILTOHHSHOB aneKTPOHHOlii TBOPHH 
TBep,lloro · Te na np1r1 yiieTe ar,WJsi<ToB Koppenau~r~H uellt.llY cHJILHOcBaaaHHIOMH ' · 
SJI6KTpOH811.H H pBSJIIri'IHhiX ,ll00011HHT6JILHhiX THllOB B38HMO,ll6HCTlHdi, ESllHI'X 
B onpe,lleneaiuix Knaccax :BeiltecTB. Pea.ynuaTH, Bome,llmHe ·B ~~ccepTaUHil~'-

~nocny:unH· ocHoBolii ASJII>Hetimero paaB.HTHa:ireopHH' ~a_cTSKlle ·· HcnonLaoBa~ 
JIHCL ;B;JIH.06~HCH6HHH pa;z,;a npOB6,ll6HHbiX aKcnepRKeHTOB'H ,llJIH. npe,llJIOll!6HHH 
nOCTSHOBKH HOBhiX ;5KCnepHM6HTOB~ K nocne,llHHM OTHOCHTCH Kpyr BOnpocoB, 
CBH38HHbiX CBOSMOliHOCTDil npHu.oroHa6nm;zteHHH CTOHepOBCKHX (O;ztHO'IBCTH'I
HIOX) BOS6yll,ll6HH£t C UOII.O.~bll Heynpyroro pacceHHHR 11.6,llR6HHhiX Hei!TpOHOB. 

"! :.... • • I 

.4 

.I 
l 

·,_. 
> l ' ., · . 

BueJiou.;pesyJI:&TaTH pae5oTH paaBHBSDT HOBoe HanpaBJieHHe B TeopHH 
KOH.lleHcHpoBaHHoro cocTomiHs: BeDtecTBa - cau.ocorllacoBamioe KBSHTo:so- · 

. ,c".raTHCTHtJecxoe onHcaHHe xoppeu~HOHHLIX a!l>!l>eKTOB B HeH,llean:&HiiX lj)epu.'H~ 
"_ cHcTeu.a:ir' co· cJIOlll!biM KBSSHtJaCTHtJHblll. cneKTpou H cHJILHhiM BaaHKO;B;eltcnz..:. 

a·ll. MaTeU.STI!tJ6CKd ~OPMSJ!HSll, paSBH!rbllt B ,llHCcep!r8UHH, aocTaTOtiHO ' 
npOCT B npaKTHtiElCKOM np¥.MeH6HHH,·tJTO o6ecneqHJIO mHpOKHe BOSioiOJtHOCTH . . .• ·' -·. ' 

.: ero npHK6H6HHH ,llJIH paCtJ6T8 KB8SHtJ8CTirltJHI:iX C06KTPOB H SSTyxSHHH BOS- . 
. . 6jx,lleHint B caumc pasn'HtiHHX MO,ll6JI])Hb1X CMC!r61o18X. ' . . . . , 

ll 

· •·. I .. Paapa6oTaHa ca.uoc~rJiaco~aHHas: Tl!IOPHI'I xoppeJIHUHOHHbiX- ar,WleKTOB 
.B HElH;B;68JILHbiX qJ6pU.H~CHCT6M8X C'CHJILHHM .H CJI86biM.M6l!tSJI6KTpOHHbiM B38H~ 
. uo~eltcT:BHeli. 'Ilono;z,; ocHoBaH. Ha BBe,IteHHH HenpHBO.lllrliiiOx t~acTelt il>YHKUH~ 
TpHHa (He co,llep:zaDtHX, peHopuHpo:Box cp~;B;Hero 'noJis:). 8To noaBoJis:eT (ae 
npH6eraH :K TOMY. HJIH HHO~y cnoco6y 'o6pb1B8 uenOtJKH ypaBHeHd ~JIH il>YHK-

. xirut rpHHa) aanzcaT:& YPSBH6HH6 ]laltCOH8 H noJiyqHTD TOtJHOe 8H8JIHTHtJ6-:" '. 
cKoe ripe~cTaBJiimze .ItJIH liaccoBoro onepa!ropa tzepea ·wHorotJacTHtJH.ble .il>YHK
~HH fpima •. lipH(5JIHJ:ElHH!i6 pemeHHH KOHC!rpyHpyDTCH ·~aK onpe,ll6JI6HHbl.6 _'npH-

' 6Jil«eHHH ]iJia M8CCOBOro: onepaTopa~ O;B;HaKO nOCKOJII>Kj HCOOJILayeTCH npa.:. 
' l!HJiiHafi:'c.fpyKTypa pemeHHH

1 
(B BH,lte q>opu.aJILHOrO pemeHHH ypaBH6HHH ]lail-, · 

'COH8),'·xoHCTpyHpOB8Hirl6 npH6JIHJ:'eHHbiX pemeHHlii BOSIIOJB:HO npOBO,llKT:& CHCT6:-
ua~iiltJecKHM o6paaou.. MeTO;D;OOSBOJIH6T npOBO;D;HT:&,C8MOCOrJiaCOBSHH!ie'pac
:~e!rli cneKTpa' BOS6p)leHd H ax: saoryxaHHH B c;nytJaHX, KOr,lla HenpHMeHHKbl 
npa6JiziteiiH_e ~pe;z,;Hero noJia z Teopza .BciawyDteH~. · · · ·.· •· :. : 

.. 2~ rroxaaaHo, liTo u.eTo.It HenpzBo.llHMIOX ~YH.KUH11 rpzHa .llJ!R.HeB~>~pox.IteH-· 
Hoi· u.o.nenH. Xa66ap,lla. nosBOJIHeT · · a!l>(IleKTHBHo onHcH:BaT:b . KoppeJiiiui1ot!iuie aq>
~exTs H .,B pa)max 6,llHHOrO no,llXO,lla H8ltTH (Ha OCHOB6 TOtJHOrO SH8JIHT~'Ie-

. CKOrO npe.itcTSBJieHHH ,llJllt u.acco:soro. o!lepaTopa) . cailocorJiaCOB8HHbl6 npH-
6Jllrlllt6HHblepemeii.Hs:, H11.81llltH6 HHTepnO~HUHOHHUft xapSKTep; OT SOHHOrO npe
,ll6JIS '(cJiaOas: itoppeJIHUHH) .llO aTouHoro (clrinLHafi.·KOppeJIHUHH). Ha~tieHHhle 

'o6o6111eHHhiEl pemimzs: B • pasJIHtJHbix npe;u;eJII>HhiX cJiytJaHX CBO.llHTCH K Pfi;B;y Ha-
BeCTHiiX pemend .'. _ . . .. · . . .. · · · 

. . . . ' ...... , 

3: llpe,llJIOJ:6HO HOB06 npH<5JIHll6Hirl6 np1r1 paCtJ6T6 O;D;HOti8CTirltJHI"X' cneKT-· 
poB .II.O,Itenelt Xa<56ap~a H AH,llepcOHS; OUHC~B8lllll66 BJIHHHHe KOJlll6K!rHBHHX 
:soa6yll,ll8Hd Ha O;B;HOSJieKTpOHHLilii cneKTp. IIOK888RO / tiTO O;B;HoqacTHtJH!ift 

: cneKTp.UOllHO .BiitJHCHHT:&: (B -06JISCTM pe80H8HC8) tie pea BOCOplriHII.'IHBOCTI> 
····xoli£i6aHHlot· aJieit'ipoiiJiolt ·miOTHO~TH,· UJIOTHOCTH 11,llB08K1! K CUHHOBOJt;nJIOT.;;, = 

HOCTH. · ·, > 

· · 4~ IIpe;B;JioaeH: Hoilbll·cauocorJiacoBaHHWl. nono.ll .lllia ~r~ayiieHHs: Baao
, HOro BliHliHHH· Jlar~'HTHO~ ~ 5~8KTPOHHOI nO,llCHCifeu. B d-J-o611.8HHOI. 11.0:_ 
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)1;8JIH warHHTHoro noxynpOBOAHHKa :·. lloJiyli8HHlil8 pe ayxua Till. noaBojJfilltt npci- • · ·• 

BecTH noJIHYI .aHanHa cneKTpa o,li;HoaxeKTpoHHYX KEaa~llacTHqa&x BOs6ysAe~ 
HHI mHPOKOBOHHoro warHHTHoronoxynpoBOAHHKa.c. y11ettow KoppeJif!ItHOHHYX. 

aqxtleKTOB. . - '< 
'5.·PaBBHT8 C8WOCOrJI8COB8HH8fiT60plllfl M9KTpOH-1JOHo:irnoro.BBruiMO,D;eit-

, , , ' ' • \ •_I · j . , . l ' • ·,· 

CTBHfl B nepexO,li;HlilX IIBT8JIJI8X Ill HX COB,ll;l/lHBHHfiX H8 OCHOBB WO,li;H~HI{BpOBSH-· 

Horo ripHOxueHHfl. cHxi.Holt c:BHaH q,p~xHXa;..MitTpY. Hatt,ll;eHY c,li;BHr Ill aaT;fxa':" · 

HHe 
1
aHepriD! aJieKTPOHOB. BnepB&e ycTaHoBnea · xapaKTep HBW8HBHI/lfl cneKTpa · · 

. . . • J . " . 
3JI8KTPOHOB 38 C118T M9KTpOH-1JOHOHHOrO·BBaHMO.D;9HCTBRH ~ CHyqaR RB0~-

1'0p8 -. noxynpOBO.iullllK8 MOTTa-XaMap,lJ;a. B .'npocTeltmew npHClJIHJteHHI/l OlleH:r:. 

CHJI:r:.HOI.t KOppeJifll{HH HBl!,ll;eHO, liTO ~lJIBKTpOH~HOHHOB BB8HKO~eltcTBHe He 
npHBO,ll;lllT. K yY6H!tm6HIIlll. eyJIOHOBCKOA DUlJ!IIl. , , . . ~ . /. · 

. ' '· ,-,_ . ' -

6. llpe,li;JIOEBH HOBYA .UO,li;XO,ll; )I;Jlfl. OfiHC8HIIlfl CBepxnpOBO,li;HWOCTH nepeXO,ll;-

lililX weTanxoB · B 6aal4ce · xoKaJIHaoBaHH&x qJyHxnirlt :Baa:r:.e. HaA,11;eaa cHcTeila . · 

ypaBHBHHA cBepxnpoBoAiWocTH, · KoTopa·fl MoiteT p~ccwaTpH~nca. IiaK ocsocs:.: , 

IIIBHHe ypaBHeHHlt 8JIHamCSepra aa cxyllalt nepexo.lUioro ~eTaxxa•· Hall.liea'& fiB

RYe BNP8lK8HIIlfl ,ll;llfl ~aneKTPOH;..qJOHOHiu:>t.t cneKTPSJil)HOl! \ lflYHKciHH H 'npoBe,li;BH ' 

ee /liHCJieHH&lt 'pact~eT AJifl PfiAS nepexo.zUI'&x ·MeTannol!.' noxaaaao ~ irTo on H.:: •·· 

\ 

·-,!. 
·'. .;·f . .. , 

·, 

lli!CI/lWOCTH 3JI8KTPOCOnpOTHBJI8HI4H1. noaBOJifllllll88• OnHCYBaT:r:. 0TKJIOH8HH8 .OT 
npa:sl/lJla Ma~uceHa. · -: ·.• 

II. CqJopWyJIHpOBSHO HOB08 lllllKpOCKOriH118CK08 onHC8HHB BJII/lf!HIIlfl B38H

MO,li;8ACTBI!fl cM:r:.HOCBliBaHHYX aJieKTPOHOB c KOJI868HHlDIH pemeTKH Ha SJI8K

TponpolioJtHocn pasynOpH,li;0118HHiilX cnJISBOB n8p8XO,li;HlilX 118T8JIJIOB. Hali8HO · 

HHT8rpaJI:r:.HOe.yp8BH8HIIl8 ,li;Jlfl ABYJ1:118CTHliHOA !IJYHKI{HI! rpHH8 H nOKS38H8 . 

l!OSWO.iiocor:r:.. OTPHit81'8JILHOro SH8li8HIIlll TeunepaTyJlHOrO K03\I!<IlHitHBHT8 SJI8K.:. 

TPOCODpcmiBJIBHHH. B P811Kax npH6JlHJteHHfl KOr8peHTHOro nOT8HI{JIIBJI8~ 
12 •. · PaaBHTa noc.ire,li;OBSTBJI:r:.HI!-H KBSHTOBo-cTSTHCTHtiecKafl TeopHH AH!fr · 

~YSHH'fl.ltepHoro·warHHTHoro.woweHTa :B paaOaBJJ8HHYX cnnaBax ri8p8XOAHYX 

K8TSJIJIOB, 'ocHoBaimafl Ha M8TO,ll;e HepaBHOB8CHoro 'cTaTH~TH118CKoro onepa

Topa Jl.H;;SyClapeBa • .YCT8HOBJ18HO, "liTO no cpaBH8HHil C KBa.HTOBO-iVI9XaiU1:rre

CKHl! onHC8HIIlSII H8JIJII'IH8. ,11;1/l~YBHOHHOro 08p!t8p~ npHBO,li;HT, K CYII!BCTBBHHO-

IIY yroqa8HHil KSPTHHY p8xaKcauHH. · 
:_, > -_ '(.' ·"~ ·.. ·, • • •I •• - ~' - < • ' 

, I.S., !'aaBHTa. cawocornacoBaHHSH T80PHH axeweHorapHux BOaClyEABHHA .npH 

y11ete aaoryxa~HH. B CHC1'8MSX CO CJIOZHlilM. KB83H~8CTH11Hlilll ... cn8KTPOM < llOK8-

38H01 lloro Blill1Hcn8HH8 sat'yxaHHH B·noAoCSHux cmc1'8uax HW88TPHA.CYJIIecor

l!8HHiri: OC068HHOCT8A, p6ycJIOEJieHHiilX BBaiWp,11;8ACTBH8M wez,ll;y fi0,li;CJIICT8118~. ~ . 
0 > e ' '•" • • ' • : • - !! ,"• 0 

CSHI/le 3JIBKTPOHOB. B npHClJII/lllC9HI/lH Cl/lJI!tH0£1 CBfiSH ,li;OCTSTOliHO,XOpomO,,li;Jlfl ' . .· . .. . 

HSXOE,li;BHMfl OCl~ero XO,li;B 3Jr8KTPOH~lHlHHOft cneKTpaJI.;Holt qJyHKI{HH •. ', . . 14. llOK838HO, .• liTO JlCCJl6,li;OB8HH8 'cneKTP8 .warHHTHlilX BOaCSy:i:,ll;eHlUt ne-

IIH KPHCT8JIJI8~ ,>/ 

7 ~ llpe,li;JIOlltElH8 HOBBH. cawocornacoBaHHBH TBOPHH 3Jl8KTPOHHO£t .· KOppeJifl- . : peXO,li;HiilX. 11 pe,li;K038116JlLHwC W8T8JIJIOB H HX COB,li;HHBHHA c. nOWODO>Il Heynpy-

I{JlH ,li;Jlfl 'paaynopH,li;OliBHHiilX 6HHapH~ cnJIBllOB nepBXO,li;HlilX .IIBT8JIJIOB. B .mHpO- roro paccef!HH~. 118,li;Jl8HHiilX HehpOHOB nOBBOllHBT cy,li;HT:r:. 0. CT8n8HH. JIOK8- . 

xow HHT8f;Bane aaaqeamt. KOHUBHTPSUHH Ha .ocH·o~e MOABJIH Xs66ap,ia co cxy- JIHBBitHH 1/lJIH ,ll;enoxaxHaauaH axeKTPOHHYX cocTOHHHA.. · 

118AHlilMH napaueTpa~H~ YcTSHQBJIBH ~~BHYA BillA KOpp~JIHI{HO~HlilX nonp~BOK K AnpoClaUHH pa6o1'lil Ill nyClJIHKSqRH. OcHOBHlilB ·p8ayJIUSTU ,li;Hcceporai.(HH, 

KOr8peH,THowy nooreHnHany ~ 1 • ,, .. AOK1la]tlllBanHc:r:. aa cewimapax JiadopaoropHH oreop8TH118CKOA 'qJHBHKK H Jia6opa-

8~ llpe,li;JIOEBHS MO,li;8Jl!t'H8JlOK8Jl!tHOrO 3JleKTPOH-pem8TOttHOr'o. B381/lWOABA- TOPHH HehpOHHOA qJHBHKB 01/lfliii, K8tfl8,ll;plil warHBTHBIIa ~H3Jilq8CKOrO ipaKyJI:r:.-

' CTBHH B · paaynopH,li;0118HHYX CSHHSpH&X· c'nnaBax n8p8XOAHbiX uet'axiioB, xoTo.:.. •.T.8Ta MocKoBcKoro' rocy,AapcueHHoro yaHB8PCHTeTa .HW. M.B:JioMoaocoBa, a. 

PBH HBJlfiBTCH OCS06J118HJIIBM IIO,li;8JUI Eapi!CH11a-Jla068-:-qlpJII,li;8Jifl .HS· CJiyqaA 'cnxa-, TBDB .H8 'Mell,ll;yH8p0,11;HOA mKOJI8 no T80p8TH118CKOA .IIJHBJII~e, (KapD8!1, 1974), 

BOB. BnepB1i18 CqJOpwyJIHpOBBHa :nocJIB,li;OB8T8JliHafl cauocorJI8COB8HH8fl· 1'80-.' :BceCOilBHOA KOHiflept!HUJIIil no ~OBHM n8P8XO,li;BM 118T8JIJI-,li;HSJIBKTPI!K (Jino:a. ,· 

PHH SJlBKTpOH-tflOHOHHOro BS8HMO,i8ACTBHH B paaynopH,li;OtiBHHiilX CDJISBSX fiB":" 1977), BceCOOBHiilX K0HqJ8p8HI{HfiX no ,qJI/l3HK8 warHHTHiilX f1BJ18Hidt (JJ;OHenx, :, 
P8XOAHiix weorannoB., '.'.r • · • • • · · · · ·· ' . ;19?7;, Tyna.I963) , .lle:.:,ltyli&J.OAHOw cmmoal!yue no warHeTHBIIY (Jtpea,AeH, · 

9 •. !'aaBHT8 noc18)1;0~8T6Jl!tH8H WHKPOCK0fil/lli8CKB~ T~~PIIlH CBepx~pOBO,ll;fl- , . : \. , .. '198i)', Me•AYHBPOAHOA KOHiflepeHUHH. no.' a®8KT8 ... l(P~craJJ~I!lleCKOro:, fiOJlfl .1! 

JII.HX paaynopH~OliBHHlilX ·cnJiaBOB nepexo.lta&:ir weoraJIJIOB . 13 npHCSJlHEElHHH•CM:r:..!.. · · f -aJIBKTpOHHOWY uarHBTHawy (BpoUJI&B, 1982),. BcecOilBHOW COBB.8HI!I! -, .... · 

HOI CBHBH. B npH6JIHJtBHH~ KOrepeHTHOro DOT8~UI!Sll~ n01;1YliBH aHanor ·JIHHB-,, CBWI/lHape no H8KJI8CCH118CKI/lll KPHCT8Jid811 (CeBSI!, 1982) 1 IIB:QYH8POJtHOR 

apHsoBaHHoro ypaBHBHHfl SJIHamClepra ,.AJIH 1118xeBoA qJyHKitHH 11 Hal,ll;eHa Taw- . . , . .. KOHiflepeHUHH"no cBeJ.xnpoBOAIIlWOCTH - 11 f -aouaux M8TaJIJioB (Kapncpya, 
n 8paTypa CBep:mpo O . ero n · 0· •· , .. ·· ·, ··. · , .. ,. , · · . ' . ·· ' , .. , ·· . . , . . !982), llea,ll;yH8pO,li;HiilX CHMfi03JiyY8X no SJIBKTpOHI!OA CTpyKType 1181'. 8JIJIOB II . B AHD! 8pex ,11;a... · ·· · . • . · . , . . . .. . 

··. . ... , . . ·. , · : ,·, , ·. ., · ·., .· · · · · .· : ·· ·. · :.. · ·. ,. · ~ · · .... · · ·' ~: · • . . -·-. · . CDJ!8Bo'B-(ltp83,li;BH,:I982,:.:..!983) ,-BC8COil3HOII-COB8D!8HI!14·nO .. ::_IIJH311!B·H~.!.JIX:::.....:_: 
~~---=:IO;::llpeo¥OEt!H ··HOBlil~~nO,li;XO,li;··AJ!fi'-BiilliJII~JleHJIIfl '3JIBKTpoconpOTHBJl8HHH-ne---:::-:---:":"·"···· • --.-,-.----T8wnepaTyp"7(J{Hai~m813 : I982):u(5i.8eBJioneACKOit- KOHiepeHI{HII no lfJJIBI!Ke 

:8XO,li;HOrO 118T811JI8 npH Yli.BTB CJI860ro SJISKTpOH,-SJIBKTPOHHOrO, pacce~HJIIH • KOH){8HCIIlpOBSHHOrO cOCTOfiHJIIfl Be.ecTBa (JI03SH~8, !983), B~8COil8HOW H8-. · 

3Jl8KTPOH-tflOHOHHOro p8CC8fiHJIIH. llpl! yqeore C~BHr8 n_OB8PXJIOCTH .. ~~pWJII ~.' YliHOW C8WHH8p8 no W8T8JIJIOtflJ113JIIK8 CB8pxnpOBO,li;HHKOB {KBeB, !983} ,. lleE.Q-
ee AB~PW8I{HH YCT8HOB118HO fiBHOe Blilp8EBHJII8 ,li;Jlfl HJIISKOTBWnepaorypHOI 38- . 

' ' - ,. ' '- . ' 
{' 1 
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H8pO,ll;HOit KOHqJep8HUHH CTpaH-11JI8HOll CSB nO.qJIISHKO H !8XHHK8 HHSKHX T~ll~ 
nepaoryp (Baplia,I983). 

0CHOBHI>I8 peayJiuaTI>I. ;D;HCCBPT8UliH onycsJiHKOBS.Hhl 1l 23 pa6o_!ax. 

. . CorpyKTypa J!HCCepTSI@Ho JlHccepTBUHH. COCTOKT ·Ha npe~Cll0BIIH 1 mec!H 
rJiaB.H BhiBOJ{OB; C0)J;8PliHT 3SO CTP8HHU uamHHODHCHOro T8KCTB, BKJ!Jlqaft 
6 pHcyHxoB, · Iora6nH:ey a 6H6JUiorpawuti~cxmlt cnHcox. nnepaoryp& xs · . · 
465 H8SBBHHA.• 

•. ' · .. . .J . 

CO,llEPIAHl'IE ,lll'ICCEPTAUl'IR 

B UPegHcno:BHH JtaHo.o6ocuo.:saaHe axoryauaocnH :saw;Hocn paccKB!'PK-:-· 
:s.ae11wx 'n_po6ne11, pac·e: .. oorpe!ia o6111aH rioci-aHona aaJta1iK o6 Yt~eore xoppeJI)!:-. 
uuoHH~>~x al{xllexoro:s; .xpaorxo HimozeH uaorep11an J{Hcceporauum u ocHo:sJ~~>~e pe:.. 
. . ~ - . . ' • '" . - . I ' . .. 

, syJI:&T8Till. . , . • . ' . . 

. B nep:solt, BBOJ{Holt, rna:se . JtHcceporauua HaJiarallorca ocHOBHHe nonow;e-. 
HH~ npH6JIHll8HHft CWll>HOit cilf!SH H MHKPOCKOn14'18oKOr6' (MOJ{8Jil>HOro). no;zoco-

,. ;1{8 )tJift HCCJieJ{O:S8HHft MBrH~THhiX '14. SJIEIKTPH'I8CKHX . CBOitCTB n'epexOJ{HhiX II 

p~JtKOSelleJI:&ina: MeTaJIJI~B. H HX coeJtwieHIIIt. B ·. § · 4 .. aanKcSHI>I oclioBHI>Ie uo
JteJI:&HI>Ie. raMHJI:&TOHHB!JI>I SJieKTPOHHOit, T60PHIII TBepJ{oro T8JI8 •, 0CHOBHOit H8Y'
'186MOit uo,J~en::&JO HBJIHeTcH IIO.llen::& Xa66ap,11a JtJIH He:s&PoliC.JieHHoA aoHu 

·H-7't~· + ... ·i.u· >': · .. ·· ., cr> . ' . , -:-.'1p;'· 'L~ ~i.' Qj~ + Z, 'rt hLt rtt-l. :.~. . ·· , . 
B aa:sHCHMOCTH oor coooraomeHKH MBll.JIYHHTerpanou KYllOHOBcKoro OTTBllKH:sa7" 
HHH U • x al{xlleKTHBHOA mapHHolt aOHI>I .W MOJten::&: (I) onuc&:saeT · paaJIH'II.,.. 
Hl>le .IJ!HSHt~ecxHe' cuoryauuu, .oor soRa oro npeJtena. ( U;W <t:. i) JtO aorouaoro. · 
·npe,J~eJia: t'Yw·~ i )~ TaKnta' aani!caHI>I F8MWI:&TOHH8HI>I OJ{HonpoecHoi(il' 
·nepuoJ{uiiecxult MOJten:H AHJtepcoHa~ ~o~KIJ!)Il:r.upo:saliHo~ MOJteJIH My6ua-:-Bo~.:.. · · 

• COliCKOro-3e~eP,8 1 MOJ{BJIH PK!m H ~ d-f -o6M8HHOit , MOJ{8~H IIS.rHHTHOrO 1!0..;. 
JlynpOliOJ{HHK8. . , . . ' ' 

~I ., 
.! 

\ 

. 0/, 

pacuenllOHHft.MHOrOti8CTIIllBI>IX qJyHKUd·rP~a B IIBCCOBOII onepaorope, no
CKOJI:&Ky npH STOll IIOllHO. YCJIOliHOfiPOKOHTPOJIHPOllBT:& npo~8JtYPY pacuenne
HHR no 8H8JIOriiH c .liHSrpaiiKHHM,nO)J;XO.liOJI. MeTOJ{.HenpHBO.liHIIhiX ~YHK~Hit 

· rpua HBXO~HTCH B TBCHOif CliHSH. C 116TO,l!OM 'npOBKUHOHHOrO onepaTopa 1 KO
TOPI>II B&pasaEior H.llell "coKpaiJieiiHoro onucaHIIIH" cmcTeliu 1l Halll6oJiee o6~~tel · 
ciJOpue. OiJ'epa~Hft npoeK!HpOEBHHH·noaBOliH8T CB8CTH.66CKOH81li!Yil U8liO'IKy 
aauenllHIIIIIHXC!l ypaBH8Hd K H8CK0lll>,KHM OTHOCHTen:&HO npOCTllll ypa:BH8HHHM, 
ll KOTOpl>li 1181{xll6KTIII1lHOn ·Y11HTI>IB86TCft TB CYIII6CT1l8HHBH HHIJ!OPM8UHft O·CHC.:. 
T8J46 t KOTOPBH. onpe,l!eJIH8T cneUH<!>HKy ;n;aHHOI 88J{aqH. :nna ororo . 11T06li no-. 

.'_HCHHTI> B.Be.JteHze .~enpno,11mna 'Ji;J!!K.Il.d · rpHHa, · paccuoTpHM aanaaJtN':salll!lyJO 

.J 

~YHKUHil rpuaOA~+=-<A.(t),R(t'~ • .B ypaBHOHiiiH J{BIIllE6HHft .· . · . 

'w'Gr;.~~(w)=([f\,f\+]~)+{[/\.H1-\ ~'»«.) <?> 
:BBeJteli no onpe,11e~eH~Il ~enpHBo;n;uyl) C iv-) WY~KUIIII; rpua 

.· Y<.lA, H] \ ~+~·=([A,H]- ~ .t\ \ ~+')<A)', . 
! . .;: < • - !. ' . ~ • . ... '' 

rJte .. d... ·· onpe,l!eJIHOTCH Ha ycJIOBHH · ,' . 

. .. ... ... <[~k.8T: /\+]~=·0 

~s ,'C4>'}8~e~ <[L/\~H]~ 't\~]~ ··Mt 
=l1:' 

I' ,, 

{3) 

(4). 

(5) 
. . .. : <[A,k]~> ·i . ., 

r,J~e;tlo'j·M·.t ~. -· HylleBol, H n~pBllA MOM.eHTll cneKTpa.Ji~Ho~ nn:OTHO~~l!. 
. Henpa:SoJtHMotf Haa&:saaTca oraxaH IPYHKUHH rpHHa, KoTopaa He MolKeor 6blu 
•. ,',. ,c '--.,··-,, _,· :.:! _,. .\ . . .. , . . . ' . -
, CB8J{6HS DyTeM pacuanJieHHft 1\ <.[lyHKUHftll rpHH8: 6oJiee HIIISKOrO DOpftJ{JCa. 

'':::..' . : _· .. "... . . . -. ' .. . - . \ ... . . -. ' -. : . . .. ~ . ~ . 
.BBOJ{ft ~YHKUHil rpHH8, 11HyJieBOrO nopft;n;KS 11

1 B.KOTOpOiil yqTeHI>I BC6 peHOpMlit-
, pO~ICH cpeJ{H~rO no.Jift .. . ' . . . . . · : . . .. . . 

{6) • '. . 'B § .5 KP8TKO 06CyllJ{88TCft npo6Jieua 8J{8KliSTHOdTiil ·uo)J.eJI~Horo onmca..: 
HH~.· , ·.· , . . . ·'. , . . l ' npe.ztCT8BIIII (2) B BHJ{B ' 
' . Bo uopoA ·rna:se.pa~BHT8 cau~cornaco~.aHH8H T80PHft JCOppellftUHOHHI>IX ; . l r:_o = Go+ Gop'· Go . 
Sl{xlJBKTOll ll H8HJ{88Jil>HLIX qJ8pMH-CHCT8118X H8 OCHOB8 118'r0J{8 · H8I!pHliOJ{HIII>IX U , ' 

• .. , . Go =<LJX ffl~(w-~)-i 
·.: .. ' '. ' I ' ~/ I' , 

I. ., ' {?) 

WYHKI\HI rpua. · . . .. ·· ., ., .·· · · ~Jtec:& B:Be.IteH onepaorop pacceHHIIH · • . .. 

· B § 6'npoBe~eHo o6cyx.IteH_He. naHTO:BO-corlmicnt~ecxoro no;zoco,ll;a .liJIH p:: (MoJi([,l\ HJL ... \([P\ HJ+Y ... )· ( M·~-~ 
OnHCaHHH KOppeJIHUHOHHhiX 31{xll8KT01l 1l IIHOr0118CTH1li!LIX CHCTeuax.:)(aH. aHa- , , · . · 1 · · · 

1
• . ' . ·. ' 

llH8 OCHO:BHhiX 1118TO,ll;IJB I' npoeHH:BIIHXCH .liJIH pac'lleT~ O)J;HOli:acTH1ll!hiX ' ' . 8TO nOSBOJiftBT cmpeJ{eJIHTI> M8CCOBI>II onepaorop ' '' . ' . ':. 

·~..::===~~~!'!l_~C~~:.J:!~.!l!>JP0ll)t6_J:!!f.~:·UOJ{~.JI~~2!1i~~p)J;~:~---;:!J.I.Jtj!PC()()_!!!l.!.=':::-=-==··· : ~~-~~-'~:::_~~.;=:.:::==::~: ::.."-~.:...:.".~==~::.:.:;;.~~ .:..~:±:::::-_:: .[:::::' _:: M =.:f .::::M. G ~= P-c::;- ·.....:::=~-=~=·Lc.:.-,c;;:'.:::':: ... :=. {2) =-...:: 
B § 7 ' BBa.u;. eHH ')J;llyx:BpeueHHI>Ie !epUO,l!HH81111118CKH8 .clJyHKUJIH rpua - . . ' . ' . . . . . ·. lfaK . . . ' . . . . ' . . . . 

· · • . . . · ·. . · . . H sanmcau T01li!Oe ypa:BH6Hiile _ .. coRa 
Boron116o1l8 - TH6JIHKOBa. CIJ!OpuyJIIIpoBaH ueoro,ll; aenpoo.liHIILIX IJ!YHKUd · .· •· . . · . · --- · ·. . · . . 
rpea, KOTOJ>Iiil fiBl;IHO~bH nOJI88HOI riepec})OpuyJIIIpOBKOl ·o6Hworo 118'r0J{8',. ' G = G~ + ~0 MG-. . ; (IO). 
;ypaBHEIHHI )J;lloeaHH. l'lcxo)J;Has H.lleH coc!oHJ1a 11 oro~·~ 11To6H npouaBO.liHT:&· · .. · llaccoB.ut~cmepaTop M ·. wpasaeTcH, corJiacao (B)~H (7),' 11epea· uaoro-

~:{8) 

·a. ., 
"· .3 

'· ,/ 

'·· .;· 9 

'- \ 
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118CTH'IHYll HElnPHBOJtDYil <J!YHK~HD l'pHHa· H onHchiBaeT llOBloiO:KHhle npo~eccw · 1 • B § ~9- paaBHTa ·HoBaa caKocorJiaco:BaHHaa .. TeopHHCI4JI:&HOH xoppeJianHH 

Heynpyroropacc~HHHH, npHBO~!U!H8 K B8TyX8HHD H JJ;OilOJIHHT8X:&HoBnepa:.· j . B,lol0.1l~JIH X8c56!pJJ;a. ? noii~IIU>Il ?nep~opo:B"CmiaB:.' Xac56ap,1la .. 

HOPIIHPOB.K8 118CTOTbiKB8BH118CTH11Hili.X'll036;y:KJJ;eHHA. Blli,11;8118HH8.B- 11Hy.neByD" l diJ.6=Vlt-~Ui.lo. (<!-=±)-' nt~:=Yii~-_, Yh~.=(i-\'1;_.) (14) 
. <J!;yHKnHD l'pHHa BC8X .·peHOPIIHPOBOK cpeJJ;Hero IiOJIH HB.l1H8TCH H8 npOCTO. Me-,' • . ·. . 'r · . ·.. ·, · · · · 

· ' · -· ·. . . . · . ' . ·. . · \ OJJ;HOqacTHqHyD <l>YHKnHJO pHHa MOllHO npe,1lCT8BHT:& ll lll'l.1l8 
T0.1lzqecKHM npHeMou, HO ~eaT Bec:&Ma CYIII8CTB8HHOe sHa11eHHe. CpeJJ;Hxe 1 . . · · . . • -~- . • · . · .· . • ' 

nonR uoryT Den Bec:&a.~a H~TPHBHam.nyii cTPYKTypy, J<Oiopyll i'pyJJ;Ho ycTa..: , I : 6··~,(w)={Gii.\a!~o)w=L(d\otb\ditb~=LG-~t~w),. · 0:5) 
,. HOBidTI>·HB K8K~-JIH6o H888BHQIDihiX C0,00p8:KeHWt'1 qTQ OC00eHHO H8r11HJJ;HO' ·1 ~ ~~- · . ~fl . ·· · · .· • ''Y'' .A .. · •.. ) . 

npoHBJiaeTcR npH Hayqe,!IHH M0.1leJIH ·X. a6~ap,1la ll cny11ae oqeH:r..· cu:r.Hol! ,xop- . . . rJJ;e. .. G-tj~> - a.~a~~-H.qHaR <l>YHK~HR rpHHa. MaTp1111~H H~IlJ.:'ltiB0.1lHM&R .<I>YHK- · 

peJIHnHH. KoHKpeTHhiR CilOCOO· BB8,11;8HHR'H8IlpHB0,1lHMbiX 118CT81 38BHCHT OT · . nHR rpHHa BB0,1l!t!TCH CJI8.1lYJOIIIHM 06paaOM: 

BH.1l8 raMHJII>TOHHSHa, ycJIOBHR aa)laqH H THn8 onepaTopoB, H3 KOTOPbiX .·' !1 D~ rw"\=~1/'\'!- a +' Ja·· ,D. . \··dt ~.-
. • . . . .· . . . . • .. • . . Lf. ~ ·; ~ • hi. ~Ll. <>'-. '"" OLt. -6 , "'~4'w · 

CTPOHTCR <PYHKnHR rpHH8 o . . . ' · · · · . ' · ~.r. . ; , 

. B § 8 loi6T0,1l.ll8IlPIIIBOA~biX <ll~KnHLl'pltllla ~cnoJi:r.ayeTCH'JI;JIR hcmy11e~~H~ l ~-Ef Ai.t ·Gt·~ ·:....:'E;e.i.(Gt'l.T r: 

oc5o6JIIeHHoro ·caa.~ocorJiaco:BaHHoro pemeHHR M0,1lenH Xa66ap,1la (I) B aoHHOiol . 1 . · J..' L · · .. · .l · . · ~ ~ · . , . 
. npe,1leJie. ~ay118Jl8CI> OJI;H03Jl8KTpOHH8?i fllyHKniiiH rp_llli8. ~Ke =<. Q ~q, \Q~~· j Jlanee, COrJiaCHO {7,)-;(IO) BlliB0,1lHTCH TO~Oe .ypa:BH8HIII~ Jla~COH8 1 1.!8CC0Bbl~ 

B .1lSHHOY paaJ~;ene, ypaBHeHHe (3) aanHcH:Baiioc:r. B Blll.1le · · . ·· I onepaTop KoTopor~ ~~~~o~eeT BH.1l . . . . ~, 

· l~O"tf,l. at+1;-~ocp-l.ia~b)~(:aut,l.-~~+,::. cf~:-•l a~~:- . 
1 ·,M'tbCtJ),~<P-i{~tt~t~1 ("Dt; \D~[:;i },~-~ _ . .· · <17> 

. - s ,o(Yl .:.:6/ GKb . . . . . (II) . 'B 6T~J/IqHe_. OT . .1lPYr.~ Il0mC0.1lOB' BlllqHcJieHMe 0,liH0"q8CTRqHQ~ fllYHKnHH rpiiiH8 
' r ·. '\',1 . · ·~ · . , . . .. • •. '· • . ' ' :·; 8TOioiHOrO npe,1l8Jl8 He OnHpaeTCR H8. TeOpiiiJO BOBJ.!Yill8Hilit C HaqaJIJ:.HiiM 

MaccoBhl~ o_nepaTop (9) npHHHMaeT cne,1ly~ym ~pwy : . . . • . .:. , . . ... ·. ,Jioitan:r.Hhl.; .1lByxypoBHeBHM; peineHHeM. B. ~ameli ~o,Z(JI:0.1le · ;B "uyne~o~"' <fiYHK-

M .,_~ {w)·= ~: L<aK+r~a'rt<t;~,a,, .• \ a;:.-~ at".~.:..~Qt+~,$<.):. ,(12) .• ~~I! r:.c. rpH~c8.···. •. :~-~~ r:..~~(_cu_;<·= .• . ·. / 
· J'l t'\'vs , . . . " . · ' · . . - · · . · \.Jol. <ytWJ .. L .• U ~"( . 'J 

B napnoM'nplti6nHseHHH noilyqiu 'cJie~ylllllee c'aMocorJiacoBaHHoe npeJ~;cTaEJie..,. · , .· ~\ ' . , ··.·. .. 

HHe (I2): i ur. ':·r dw cltJ J.tJ ; r ·, . '[··. . < ' ' .1 .. ·· . . •• ': .w:.. ( YY~~E- + n:b E+~- ~(cy) 
·MKb(W)7. ~-r. w~w +.~to~~.:-.~~~ ~(w~) -~~~ V\(W1).~ \1(w3)j + / " = (w~E-·-n:& ~ .. ('t)~w:-E+- Vl!a ~l<t)}-n:~n~._Al(,) A~tCcy). (1B) . 

. ' • ·,1 . ·· • . . · · . . . ' · • ·. > • ' . , yqTeH!i BCe peHOpiiHPOBKJ/1 cpeJJ;Hero OOJifl H OOTOMy OH8,flMH8TCH 

+ Y\lLJz.)Yl(l,j.s)J ar+,_,.,(w~)a1<.-\'fJe(tJ.z.)2'h"~(~3) .' ,; ' I • en>; ' HeJIOKaJil.Ho~. BnepB!ie, B H811100Jiee nOJIHOII BH,lle; _nonyqeH HBH!i~ Bld.1l 

Q <; · :_ 1., ·r• ·r:i. .. ' ·. ~-· ·:... ·. :. . • ·· . : · ·, ' . ' CP.8.1lHHX IlOJI8. ~. 1 KOTOp!ie OOHC!iB810TCR CJl8.1lYIOIIIHMIII _KOppeJIRUIIIOHlilliMJ/1 q>yHK-
. rJ~;e 0 tc~ (w,= ./.fr VYl Otc.L (t..:> + LE.; . . • B Ka11&CT.Be npHMepa.,nonyqeHo nHHWIII : . . l . 

::tBHoe BblpanHHe. M tel. JJ;JIH napaa.~arHH~Horo_ cnyqaH c JJ;en:r.Tao6pasilol fllap~ J 1\ • } .. .:_ ' ( ··dt . · .. . · .. •. ·+ '\ \1: -! 

a.~ott ne~Boro ne1anHoHHoro npH6JIHnHHH. cxea.~~ JJ;ony9KaeT BoawoEHocn,.. L/\tt -<.~:::-ol-\( .Lr-tG.~-;t>+(dl-~-&_Ue.-t(';(n_,\_. 
HTepa~HOHHOro yny11meHIIIH pemeHHH. HallJ~;eHw ypaBH&HHH Jl;.liH cpeJJ;HHX qHcex . · _. . . . . .. · · . . ._ . . ·, : · ·._ '., . · 

aanOJIH6HHH III'IlJIO;t'HOC'r:D.OJI;H0118CTHqHbiX.COCTOHH"'Il. lloxa.aaH01 }U'O c?oT- · · JBt} ={<rtL. ht~>+~~((Qi-,Qt_6 Qt-i·Q~~,)-
B&TCTBYiliiiHit KPKTepwt _MarHeTHalla CToHepa woJJ;HflJHnzpyeTcH •. YqeT xoppenH- . L ·. :J'~. . , . . . , . · . , · ' · 

. nHH IlPH_B0.1lHT K cyseHJ/IIl 06JI8CTH :llarHHTHWc \pemeHHA no :CP8liH8HHD C IJPH-. . . ·. _ (.Q·.- ·.·a·. . Q+ a+ .....,_}· (·n· f>. ·)-i . 
. . . Lb L-' t-1:. f.'/ . -t · 

__ ...,._6nHaeHHelol ~P8.1lHero . noJIR~:' lljJ~JJ;nos_e_IL!!'r~P.anHo_H}!hlll_npHeu, _no,aBOJIRiliiiHA __ .. -·-. ------~ , 1 -.~ . : .... .-·,.o:....~-'-.--7"·--:-·. -. , . . . " : • . . . . . · :--- . .......:.,.... 
·------CTpOHT:D·TeOpJtill·.roslolyllleHHA"JI;JIH-118CC~BO:o~·onepaTOpa-no···B~Jll411~~%-:-~·-----·-···-- ----:--::-- · .. · ---7~:-:-~----..,.---~-:::·~----~-----~----. --~~:~---.--------:-------.. ---

HaJIHq~e HBHOrO 8H8JIH~HqecK~ro npe,1lCT8BJl8HHH Il03liO_JIH~T. B 30HHOM npeJJ;e- • . . . _' BlllpallteHHe (18) loiOlltHO OJ;6,1lCT8BJ/ITI> B qJoplle 
Jie C 06JIIell TOqKH apeHHH np08H8JIH3!4pOB8U YCJIOBHe · CyJIIeCTl!OB8HHH xopo- · ... .. 

DIO onp~,1leJ1_8HHO~. IlOBepxliocTH. q,epiiH B CBCT8118 'co BB8DOJJ;elcTBHell .B ;a,y- ·. 
xe JraTTIIIHsepa.- '· • · .· .... ·.· .> .!"·:_·:·::..· · '· '' .: · · .. _,_ ·' 

(16) '" 

·,, 

· (I9) . 

_.,-:' 

..: ·- / 
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· ·· · n· + · · · ··-. · · .... n.;... . . ·. -o . . _,. 
Got.Ccy,w) ~~~~~n~ .. Wl.·~·+ w...;.E+:- n:~.W;-:b 
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. . - ,~ 7± . . H-ioyt· . r./·-c-R -):-~ : · · vr:l>n-.i w~.-1. .= J'i . ·1[. i.je.xp c t.:l ~ -Rj '.1 ~ 

x{C <a}:~h~~ Uj-~>~(Oi-& f!t~ a1C.))+<nt~Y\f.:r) + 

+(Ot~pit-~al-t. at,>-~(Ot~.Q,~~O!~~a!t)J} .:. ·. 

'(20) 

(2I) 

- · :senH>l!tiH!i c.zt:sHro:s .ztJIH :sepXHelt i.t .JH!ltHelt son, :scJie~cT:sHe 'KoppeJI!IUirUi . 

SJI8KTPOHOB.· PemeHHe (20) Oll8H:L 6JIHSKO K pem6HH!I1rl;: noJiyll861r!bllrl 1! 'CJIYll88 

cHJI:&HoLr KOPP6JlliUHH M6TO.ztOM .PoT H lr!eTo.ztolr! lr!Oiri6HTOB.· B!ipallt6HH!l .ztJia soa

Hi>IX c.1(:BI'iro:s · (2I) co:sna.ztaeT c pesyJII>TaTan sTme M~To.n;oB, c T61r! OTJIH-
• -. ! • )...' ' • • - ' • '· : 

liH61r1 1 liTO.SOHHbl6 C.1(:8Hr!tl (2I) paSJIHliH!i ,1(Jl!l :sepxae! H HJIIlltH6! OO;ztSOHbl·!tl ' 

116 CO.zt~pxaT t1Jl6HOB, R6 S8BHC!IIIIHX OT K:B8SHHMny"'Jx:i;ca~ rroaTo~y pemeaHe 

(IS) a:aJia6TCil 6oJie6 noJIHliM. CylllecT:Beaao, >ITo :s aam6lrl no.ztX0.1t6 .·TO tiRO . . . . . . . . \ 
OOK8S8H8 H6C:BO,l\HMOCT:L cpe,l\HHX OOJI6!. (I9) K 4;lyRKUHOH8Jl81r! OT Cp6,l1Heti 

.-· \'\ I '/ . ' 

OJIOTHOCT!tl 3JI6KTpOHOB ·:B. 8T01r!HOM np6,l\EiJie. llOK8S8H0 1 ·liTO S81r!.eHa TOliHbiX. 

cpe.ZJ;HHX noJie! Ha <l!YHKUHOHaJI · o:; 'cp6.ZJ;H6! nJioTiiO~TH Tp66yeT oT6pacii:aa.;.. · 

H!tlll KOpp6JI!ITopOB :BH.ZJ;a<Ot-t nff. Clji)', ' Ill (Qi._Q~Qj.:.i.'Q~,/ • 
·. H ,llOOOJIHHT6H:LHOro np!46HIDK6HH!l .:s (2?) ( nJ-~ Y)t-17~ \'1:;.. · • 9TO. -IlP!ri~ 
· BO,llHT K sa:se,l\Oio!O H8B8PHOMY. pemeHHI) 11 Xa66ap)J; I 11 • · JlaJiee H8it,li6Hbl nonpaB

K.H sa Cli8T. lolaCCOBOro onepaTopa (I7) •· KOTOp!i6 .· npH:BO)J;!IT I< li8CTOTHOtl ·sa.;_ . 

BHC!IIli;C'l'!tl BeJIH'lHH. ·)\· l'f) .. 8TH nonpa:a~!tl :BXO,l\RT .a~H'l'!tiB~i>IM o6pa-
SOII: ' ' ±' , •. V1 . + 

,. • :"\ ,.. , ) -i ·M + . ·:\· 
A+c.z) (~,wJ =:- .r\ttz.)\..CV :-: Yl'!A·~. _ ;~ ~.cw~-.. . (22) 

T8KHM o6pasou, 1! O'l'JIHliH8' OT pemeH!tllt 11Xa66ap)J; lli11 lr!6TO)J; ·uenpH:BO)J;IDrl!iX 

¢lYHK~HA rpltiHa ~~:BOJI!IST nonyt~H'l':L o'6oCi1116HH08 ,l\ByxnO~I)CHOe p6W6HH6 )!;Jilt 

uo.neJIH Xa66ap.na :a cJiy~ae cM:Laott xoppeJiaUHH, r.ne ~· o6pasou pasi6-

JieHbl llKJia;zn.i oT ynpyroro pacceflua (P.6HOP1r4Hpol!KH cpe,l\H6ro noJia) 111 oT 

Heynpyroro pacc6HHHfi~· npHBO.ll!IIIIHe. x llacToTao! aa·l!~cHirlocTH (~r~acco:aliA 
oriepaTop). B KBlleCT:se np!llllepa Halt)J;eHa OCHO:BHa!l nonpaBK8 B npH6millle-
HH!Il naHaJIOr!IIH CI1JIS:BS 11 •.. __ •. ___ :~. __ • __ • .~ • •. ' . 

· B "§ IO 111 II' pas:aHTI:riA ~opuanHslrl npH1r!eH6H )J;Jia ylleTa KoppeJia~H~H:· · • 

HbiX a¢l(beK'l'O:B 1! O)J;HOOpHir!eCHOA -lriO)J;eJIH An.ll6PCOH8 H lr!O,l\Ellrl4 Xa66ap.lia C ' . 

s-cl- rH6pz~asauHel, :a cJiyllae, J(or;na KoppeJianHa ~r~aJia·. MaorpaliHaH ~op.;.. · 
uyJIHPOBKa ~r~eTo)J;a\ H·anpHBO;l!HirlliX !l>YHKU!tlit .rpHHa nos:aona6T KounaKTHO onH-

12. 
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•· Cii:aau npo~eccbl lri6JKsoaaoro pacceHHHa. B npea66p6JK6HHH n6p6aopuHpo:sKa-

lriH :aepmltiH· nonylleH!i C81r40COrJiaCO:B8HHH6 Biip8lK6HH!l. ]IJ!Il, MaCCOB!iX On epa TO- . 

poB, KOTOpiie ~6rRo :BHliiiiCJIH~Tca B napao~o~ npiCiJIHJKeiiHH. c ylleTo~o~.uacco-
. :aoro onepaTopa KoppeJIHUHOHHoe p6meHHe uo.neJIH AH;nepco&a aariHmeTc!l B. 

:B~,l\6 ; .. ·: . . ·. . . . ;, . ~~ \i . . . -i ' . . 

(.d~,\dt~~={w·-'.Eo,-UYt~~.-L.w~ef· .:...M~,Cw)1 , · · )(23) 
, ' t> . IJ . 

• • ' F ' > • ~. ' \ , • > 

KOTopoe o6o6~aeT npocTetlm66 xapTplll~¢loKO:BCKoe· pem6HHe.:PesyJII>TaT!i, no-

. JiylleHHHe )J;JIH O)J;HOOp!tllrleCHOI! IIO,l\6JIH. !H,li61XJOH8 OOJII!OC'l':Lrl nepeHOC!l'l'C!l Ha 

' cnyllaA MO,lleJIH · AH.nepcoaa-HI>Dca; onHC!iBBDIIIe! xeuocop·6~Hil ;~a no:aep:XaocTH 

nepexO,l\HOro Me'l'BJIJI8,H npe,l\C'l'8BJI!li)T ltiHT6P6C ,l\Jllt8HaHJII38 np~Cin61r!li HSue

HeHH!l·O.nHoqacT!IlliHO! OJIOTHOCTIII COC'l'OHHHII a,l\COpCiaTa H8 noBepcHOC'l'H ne.,-

. pexo)J;Horo. MeTaima 'aa. clleT Kopp~Jia~HOHH!iX a¢l4!6KTO:B;. · • . 1 

·.· _ . ·B § 8-II OOKasaao,·.ll'l'O lr48'1'0)J; HenpHBO,l\!tiM!iX ¢lYRK~Htl rpHHa OOSBOJI!l

.. · 8'1' ylleCT:L :BJIIIIHHH6 KOJIJI6K'l'!tiBH!iX :B036yzt)J;8HHit Ha 0)J;H03Jl8K'l'pOHH!iit .cneK'l'p 

- MO,li;6JI6! Xa66ap,ia It! AH,l\6pCOH8 1 , nOCKOJII>KY O)J;HoqacTHliH!iR CU6K'l'P· (B 06-:' • 
Jiacu pesouaaca) lr!O:&Ho llHliHCJIHT:L llepea BocnpuHMiiHBocu•KoJI6Ciaamt 

5JieKfpOHHO£t .nJIOTHOC'l'lll, OJIOTHOCT!Il ;ziBoeK H. COHHO:BOit OJIO'l'HOC'l'H. . . 
• • ' ' / ., ". • • • • J " •• . ' .... 

B :§: I2 ·1r16T0.1t aenpHBO.l\HirlliX ¢lyaxud .rpltiHa np~t~~r~eaaeTca· )J;JI!l IIICCJie)J;o-: · 

':aaH!tl!l : ct,..: f _,06116HHO!tt. lr!O,lleX!tllrlara_H'l'HOro- noitynpoB0.1(HHK8 •.. YliT6Ha ·KYJIO,- / · 

HO:BCK8!l·.KOppeJI!IUHH lrl6li,lly CWI:LHOC:B!ISaHHbllo!H. K0JlJI6K'l'H:BHS!t!pOB8HHbiMH. SJI6K

:'l'POHSir!H1. ocy~ecTBJIHIDD!HMH Koc:aeHHiiA o61r1ea. IIoJiyli6Ho noJIH06 ca~o~ocorJia.:. ·· 

. CO:B8HH0e :B~p81tElHJII8 ,l\Jl!llr!SCCOBOro' onepaTopa O,l\H05Jl8KTpOHHOI ~yHKUHH . 

: fpHHa npH 'yt16T6 '5JIOK'l'pOH-a.n'eKTPOHHOrO. H. 5Jl8KTpOH-Irl8rHOHHOrO 'paccea- ·. 

· .HH!l. Hal&,l\6Hii nepeHoplr!JIIpO:BBHHS!l SII6prHH H. saTyxaHH6 K:BaSHllaC'l'JIItiH!iX 

· :aos6yi~ead~ lloKasaao, liTO pesynnaT ByJicH li YalTa, noJiylleHHii!tt c :no7: 

lr!OIIU>IO 'T60pHH :BOS1r1Yni6Hd; H .• pesyJI:L'1'8'1' .CHHKOHHeHa, noJiyli8HH!il& C UO~OIIIill . 

<l!YHKUHOii8JI:LHOro/~!tl¢l<l!ep6HUHPOB8HJII!l, noJiyllallTCH,HS HaillHX :BiiPBlleHd K8K 
tiacTHble cJiyqaH. · • \ • ' . ; . •· · · < · 7 

·' ·· . · • . 

B; § I3 'icpaTKO pacc~r~oTpeabl HeKOTopbie cBo!ttcT:aa O)J;HOllaCTHllilol& nJIOT

HOCTH COC'l'OaHHR H8H,l\ElSJI:LHOit ~p11H-C14C'l'611bl H. y'Kasali OCiiiiHR 118TO)J; H8-

. xo:aieHHa HHsKoTe~n6paTypiioro no:Be.li6HHfi aJieKTpoHHoa, Tenno61r4KOcTi.t; 

. 'fp~~:L~ rJia,:Ba noCBltGt6Hapas.pa6~TK~\caifoco~Jiaco~~~HOA _T~OP~H. . , 
5JI8KTpOH-4)0HOHHOrO .. :BSalruiO,l\eRC'l'BH!l. H CBepxnpo:BO)J;Hir!OC'l'H. 1! nepeXO,lUlbiX 

., ·. . •. '',. ' ,' ·. ·'· ,·· • . • .- . ,- ! 

lri8'1'8JIJi8X H HX.C06,llHH6HHHX. C.OOIIOII!:LIO paSBH'l'OrO 1!0 :B'l'OpORrJia:Be lr!8TO:-

,na aenpHBO.llHir!Wc .<l!YHKUIDl fp.!tiHa pacCiriOTpeHO :aaaDoieRcT:BHe. CWll>HOCBlt ,... 

aaHHiiX. SJI6KTpoHoB:·c ~oH<il!BMH :s nepexo,l\Hi>IX ~r~eraJIJiax. 14 !IX~ Co6.1tHH8HH!IX 
I . . , ·. .· . . . . .. . ,· . , 

:B'p81r!K8X IIO,l\!ti¢!Hnlllp01!8HHOrO npHOJIHEeHHlt CHJ!l>HOB.CB!ISH ~peJIHXa-MH!p!i. 

_,' B ·. § 14 H I5, OOHCBH!i. 0CHO.:BH!i8 UO.ztXO.l~Ji, HCnon:Lsyeuble 1! H8CT0lt111El6 

:apeua )J;JIH accJI6)J;o:aa.HHa aJieKTpoa-cpoaoHawx c•cTe~r~. · oncaliHe sieKTpoH.:. . 

~~osaoro' ·B~aHiriO.llelcT:aHa :s nepexo)J;HWr: M6TaJinax i.t lrfX coe)J;eeaHHX oe-
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'..c. 

eT 'cBOIO cneUH!))HKY ~ liTO onpe;neJIH6TCH ;l!OMilli!t!PYDIIle'f. p()~:&IO .d -8J16KTP~HOB 
H. BeC:&Ma CJIOlltHbiM Bu.i~Ow noTeHuRaJia pemeTKH. 3;nec'Ii OTlleTmiBo BbiHBHJIHC:& 

. . ' ' . I 
. J!B8 UO,lU(O,ll8. . · -. · . • . 

. > il6PBblt:l TIO,lU{O;ll OCROBBH H8 HCTIOJl:&SOBBH!t!H onepaTopa 8J16ItTpOH:::_tj)oROH

. Horo Baauilo;nelicTBHH ~peniDC·a~ GyllleCTB6RRo, liTO il aToM no.mco;ne' nepexo;n 

I It 'npe;ncT~BJieHmO BTOp!t!tlHOrO KB8HT0BaRHH CBH88R_. C OpTOHO~~H~OBBHiiO!i .. 

C!t!CT6MOii 6JIOXO_BCKHX B011HOBbiX g)yRKUHii { f~b ( Y')} ·. • 8T!t! g)y~Uitl14 
cBHaaHu yHHTapRuM npeo6!)aaoBaHneM c .g)yHKUHHMH BaB:&e { ¢.!. Cr- Rt) 1; 

. . . • .J . . . . • 
U6HTpHpOBBHHbiMH .Ha · R6UO}lB!t!lltHUX Y3Jl8X, nep!t!O;ll!t!li6CKOii peBieTKH. ,1l8HHbiU . 

no.zuco;ll noJiytl!t!Jl' R8HM6HOB8HH6 "6JIOXOBCKOro" (wm ,30HHOro)'. Ilpll KOHKpeTHHX .. 

p8Cli6T8X 3;!!6C:& 'oiaaaJICH ag)tj)eKTHBRbiM M6TO;ll 11EeCTKOro' ·Mag)tj)HH-:Tilli 11 'no- _ ., . . . . . \ '. '' . . . 
T6RU148Jl8 • 

· BTopoli · no,IOC:o;n ~ocHT R83BaHue. 11MO;zJ;H!))HUHPOBanHoro npH6JIHlK6HHH mm:&-

. HOH CBH31111 ~peJIIDc8-MHTpb1. rnaBHBH H;ll6H' COCT.OHT B TOM,. tlT() npH MBJIUX 

· - ROJie6aHHHX HOHOB oitono nonoli<eHHi-i ·paBHOBeCHH .B011H0Bble g)yHKUHH C!t!Jl:&Ho;... 

CBH38H~b1X 3JI6KTPOH_QJ! .MOlltHO. CliW~Ti 11li6CTK0 11 CJle;ny'fllllHMH 38 ;l!B!t!lltYillHMlil-:- , 

·.cH Hoaai.m: pcr--:R\) ~·¢cr7 Kt; i!•) . _Pa.anaraH iloJiHoByro tl!YH~UHIO 
UO M811biM' CM61l(6HHHM, MOlltHO OU!t!CBTb :'l~6KTpOH-pemeTOliH06 B88HMO;zJ;6ltCTB!t!6. 

06a Yit838HliUX no;nxo;na HBJIH!OTCH 8KB!t!B8JI6HTHblM!t! )111H' rapMOH!t!li6CKOii pe- . 

. meTitH, O;!!H8It0. BTOpoli rio.mco;n .HMe'eT pH;!! npeHMyll(eCTB npu omwaH!t!H nepe-
• 1 • ' • ' • • • • • ' 

XO;!!HUX M6T811JIOB: . · 

B.§ 16 ;!!6T811:&HO. pa.CCMQTpe'a• BilBO;!! raM~Jl~TOHHa~p Eap~icHtia-Jia6de-. 
~pH;nenH (Ell~)~ KOTopuli, l:lau6on13e npo6To .11 KORCTPYKTHBHO pea1mayeT "Mo

;nu!))HUHPOBaHHoe npH6m1JKeHHe cirn:&HO!i CBH3R" B TepMHI:lax. BTOPHliHO-KBBHTo.:. . 

BBI:lHOro ra_MHJ!bTOHHBRa: ilpH BbiBO;zJ;e raMHJI:bTOH!t!8ll8 Ell¢, ,KOTOphilt ~BJiHElTC~ 
np!nmM 06061ll6HHSM raMHnbTOH!t!8H8 Xad6ap~a (I), Heo6xo;n;H!.Io npe;nnoJIOJKHTb 

OpTOrOHBJI:&HIJCTl> BOJIHOBbiX !))yH~Uii£L 3Jl6KTpOHOB. B ~OJI66JIIOII!6i!CH pemeTite ~ 

)d3rl¢*cr- R1~ tt1)}Z)c~~Rt~T!t') ':~ ~~ . . " · -- .(24> 
rawHJiuoH~at!' Eil~ · aanHcuBae'icn :a · !))opMe 

. . ' ' . ;;'' -:-r'. :.. - .. +< ' .. 
He-~·=.<..:.-,.· .. ·.·, i.i (Ut ..:.ui) Q;_l> a,&·. 

~ L~J . .I) . ~ . . '· u . 

. T. ' . (Rj:_ Rt)'t· ~· . 
... ·· . . I tJ:= '}o 1'R> "'It:.\ i.j . ~. . . '· 

B 6B3HC6 JIOKaJiH30B8HIIUX BOJIHOBbiX g)yHKUHii 'It! Btj)Opwe . ·.H·· .~">' "YV ·· ._.. -...:.. a· . . ·. . ~. · · 
7 ., ; e-i. =LJ'L.:. . v_(K, K~, . "\c.'-~ )I 0 '<'e'.Q_~c.b , ,;, . 

.. ~;~.:::~:-:~~:==.:::~-~·q.;~·~_:_:··::::::::::::·::::::~:::::c::':::::-:::~ ::::::.~::L::::::~:~:'~·:~::::.::~;:::::::':::::~:..:··=~-~2~) 

.VvCK\it)=afMN··l_;(tc~~)e~-i<:~~R:~hin(RR~-sin(K'R~) .:<2s> 
~ ' ·. • • . . . • . ':le.. .' . ··. . ~ ... . .. ~. • . . .. : . . . . . . . . .. . 
l!. 6JIOXOBCitOM npe;nciTBBJI'eliHH~ Ha' (25) .It! (27) BH.iulo' liTO,· ;B OT'n!t!liHe OT 

(25) 

\ 

(26) 

; • ' ~ •1 ··' ,' • '. ' ~ .- .; _',\ • 

. . \ . 14 ._j 
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. Mo;nenH ~peJimea, co;neJJJKallle~· waTpHllHUt:l aneMeHT oT· rpa;n;HeHTa noTeuuHaJia, 

:e Mo;nenli Ell~ B. on epa Tope· aneKTpoH-!))orioHRoro BaaHMo;nett_cTBHH AiaTputlliblt:t • 

8Jl6M6HT 38UHC8H ~:s HBHOM BH;ll6 .llepea 'H666JI:&moe ll!t!CJIO · B611HliHH 1 xapaKTe- · 
, I . . 

jJH3YXlllllt!X nepeXO;!!Hblit M6T8JIJJ: B6KTOpb1 UO.llHp!t!88UHH tj)Ol!ORHbiX li8CTOT. 

·. ~«t.,, . llli_:.erpall _nJlpec~a :e ~;neaJI:&Hot:t (Heno;n:amtmot:t) penieTite ~ .. . . 

t~ ( 1: ( R~} ~;ne R~ - paccTOHHHe MelK~Y 6JinJKat:lmHMH coce~HMH), 
Macey !t!OHB M ' noCTOHHHYil .pemeTK!t! a ; ll!t!CJIO 3Jl6M6HTapHb1X HlleeK'N' .. 

H aTOMHUt:l napai.WTp <to t XBPBKTep!t!ayiOII(!t!H .3KCTIOHeHUHB_JJI.HOe y6bl:aimue 

. cneTepo:acitot:t BOJJHo:aot:t !))yHKUHH ~(r)~exp[-cyor J . B pa6oTe raMHJI:&- · 

TOH!t!8H · EJI~. !t!CUOJI~3Y6TCH ;l!JIH 8H8JIH38 TOJI:&KO · SJI6ItTpOHHbiX CBOt:lCTB net-e;- -

xo;zmoro MeTanna. 

, B § 11 :Bnepilue nonylleHa:nonl!afi caMocornacoBaHHaH c~c.feua ypa:aHe-

• HH!a ;zJ;JIH (1JyHKUHlt .fpHHa sJieKTPOHOB np11 ylleTe KOJie6aHHla pemeTKH B paM

KBX MO;zJ;eJii1 'EJI~ (27) B M6T811Jl!t!li6CKOM npe,ZJ;eJie (T.e. B 30HHOM npe;neJie 

;n;JIH MO;nenii Xa66ap;zJ;a). BuliHCJieH.u nepeHOPMHPOBBHHblit. cneKTP . aJieKTPOHOB ·. • 

H 38TYX81!He, nepeHOpM~l!JOB8HH8H nJIOTHOCT:b. C()CTOHH>ill It! MO;zJ;H!))HUMPOBBH-

HUt:l KPHTep!t!lt M.arHeTHaMa CTOHepa · 

,_· UD~Cc:t)Ci ~Aett\? i. ·<29) 

·:. ~;ne Aeff - ag)tj)eRTHBHula. :~~paMeTp aneKTpoH..:.<JlaHo~Hor~. BaaliMo;neitcTBHH. 

·PeayJI:&T8Tbl ;zJ;BHHOrO naparpacpa MOlKHO:pacCMBTPHB8T:b KBK.06061ll6H116 Teo-

• pH!t! SJI6KTpOH-:-ilJOHOliHOrO B38HMO;ll61iCTBHH .B npOCTilX M6T8JIJxBX, pa3BHTOit 

A.E~Mur;nanoM Ha cnytiat:t nepexo;n;Horo MeTanna,·B.PBMitax MO.Z!~<JlHUHPOBaH:.. 
Horo npH6JI!t!lh6HHH CHJI:&Hon cBHSH. . . . 

. B § IS . paaBHTblit B §. ri no,iuco;n .o6061ll86TCH ,llJ!f! 'cnyllaH. C06;l!HH6H!t!li . 

. nepexo;n;Hux MeT~JJJIO·B. 'l~ane HcnoJI:&ayeTcH MO,llen:& ·EJ!~ (25), o;n;HaKo CliH-

. T86TCfl, liTO ·u ~ w . PBCli6T 'lll OBOJ!H.liCH B .683!t!C6 JIOit8JII130BaHHbiX 

\ ' · g)yHKU>ill (25). 8JieKTpOH.~BR . KOppe.llHUHH, ;zJ;JIH npocTOTU, OU!t!CllBi:wac:o B 

npH6JI!t!lf.6HHH 'nxa66ap;n I" (XOTH paCli6Tbl cnpaB6,ll.JlHBU ;nnH 061llero ;nnyxno

JIIOC~oro pemeHHH)~ llo.lly.lleRa cawocorJIBCOBi=IHHBH CI1CT6M8 ypaBH6H!t!it ';zJ;Jifl 

IPYHKnHt:t rp~Ha aJJeKTpoHoB a cMenieHHit r.emeTKH H Halt.ll~Hu HBHbleaHanHTH

llecKHe Bbl} 8lii6HI1H ;zJ;JJH MBCCOBOrO 11 UOJ!flf !t!38U!t!OIIHO!O onepaTOpOB. Bnep.:.. 

BU6 p8CCMOTp6H8 UPOU6J!YJ.8 H8XOlK,ll6H!t!H nonpaBOK 38 C'l6T .. 3116ItTPOH...qJOHOH.;.. 

HOrO B38HMO;zJ;eliCTBHH .It 8116KTPOHHOMY CUBitTpy, riocTOHu\eMy H3 ;lll!yx no;n

.30H. 110K838HO, liTO 3TH nonpaBKH, B paCCMOTp6HHOM,npocTe~meM·np!t!6Jl!t!lK6-
HRH ';zJ;JIH KyJIOHOBCKOt:l· KOPP6JIHURH, :He npHBO;zJ;HT ·It y~~H:&meHHJO KYJJOHOBCKOt:l . 

lll6JIH B. cneKTpe. Pacc<IHTBH T8Klll6 UOJIHJ:H3BUHOHHb!n one)>·B-TOp g)OHOHOB C 

r-~~~ C~~-ylleTqM:·:n:ayxno;naOH:'::meKTpOHHOro cneK'Tpa. ---~~~~-~-:.__.c·~_:_ __ ~~-:_~--.-~---
..• B.§' I9 ~oieixJ;~~EJi~ · (25>._'Hcria1ria-Y.aTcH ii!ii~:Siiio~ac:fva:Biieiili~r cBer::x= ~--

' npoilo;nl.u.ocTH nepexO;zJ;ROro l46T81!JIS i B 6a3HC6 JlOK811!t!30B8HHbiX BOJIHOBbiX . 

g)yHiti(H~.; Kait TeOp!t!H 1 ,TBK It! 5RcnepHM.6HT yK83U;8JOT Ha. TO, .li'!O d -_CO

C~OHHHif, rJiaBHbiM o6paaoM ~ OTBeTCTBeRHbl a a CBepxnpo:eo;nm.!ocT:&. nepexo;n-
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HUX M6T8Rl!OB. ~CDOJIL30B8HR6-6S3HC8 l!OR8RH30B8HHNX BOHHOBNx ~yHRU~ 
\ . . 

DOSB0llii6'l' DO.ll.qepRHYTI> xapaRT6pHU6.0C006HHOC'l'H OOHCSHHii CB6pxnpOBO.li.H-
, . , '• \ - .... 

MOCTR nep6XO.li.HUX M6T8l!JIOB. KpOM6. TOr0 1 ,'1'8R06 DP6.li.C'l'SM6HH6 H606xO.li.H-

MO-.ll.llii nocTpOeHHH TeOpHH_CBepxnpOBO.li.HMOCTH.paaynopii.li.OqeHHUX cnnaBOB 

H auopqJHUX B~nt6CTB.' ~IOJI~6HHH6 ypaBH6HJ4fl. TlUOit6 3_8DKC!IIB81l'l'Cfl B. 6JIOXOB-, 

cROM npe.lJ.CTaBneHHK. B TaROM Bl'l.ll.6 .OHH npe.lJ.CTa:BJiiillT {}06oA npHI.loe · o6oO

nteHH6 Kl!Terpan:&Hux ypaBH6HHA 8m1am6epra Hli cnyqalt nepexo.li.Horo. MeTan-

na. B HaCTOfll!leia noioro.21.e aJieRTpoH-pemeTotriloe H RynoHOBCltoe BSaHMO.ll.elt- ' 
. • •. . • . ·. . ·. . .• J • . -. . 

CTBI'lii ODI'IC!IIB81lTCii 6,lli'IH!IIJ.I 06p830Mo 110R838H0 1 qTO .li.KH8MI'lqecRH6 nonpaB-

KH aa cqeT eynoHoBcKoro BaaHMo.ll.eRcTBHfl B npocTwc npH6JiueHifixHe onH

cu~allTCH. ~y!IKui4elt iHaneKTpHqecKolt npoiiiluaeuocTH, qTo ·. fiBnReTcfl cne,llcT

BHeu Toro ~ qTO B MO.lJ.6liH Xa66ap.21.a He yueHa .li.8JI:&HO.li.6ICTBYJODIBH 'qacT:& , . 
' ! . ; ,4 , , ,- I . . \ ' ; 

KyJIOHOBCKOrO B38HMO.ll.6itC'l'BHII~ . ,· . . . • ·. ·.. . . ' ··. .· 

B § 20 ~oiJyqeHU 1 fiBH!116 BiipaJK6HHfl'.ll.llll aneKTpOH~H(lHHOR cneKTpaiJ:&.;. 

HOlt. qJyHKUHH (llJYHKUHH ;nR:mOepra) B p.a_M.KSX d.yo)t8Jt.~jW (27): (i \l'~-
o(:LF(w) =_ 'y 

1 
. • to_ t , \d .. 1

k (J~k1 ~ [e~e-~t"llv~~~ -~l:~\<~)J_ )t.. 

. . C:ur) t a M.t{ J 'IT~e.j """'·L . 2.Wrc.:..~•v · . -... _ 
. . '.. . . SF SF' V,J... · . · , , ~· , . . .' · 

-~ · · · ._· ~·v)/rJ. . (30) 

xo(w-W~e.-~~.-iF~: ."'. .. ·• . . ·• : . . · .: 
BupalKeHile l30) Hcnon:&aoBanoc:& .li.JII'l qHcneHHOro · pacqeTa r:/.."' F ·~ .li.JIH nRTIII 

mipexO.li.HNx ueTannoB c OUK-pemeTKoii: BSHB.li.HR,· HHOClRH,_ MOJI14Cl.li.6Ha, BOJI:&-
q;paMa H 'l'SHTaJia~ B aTOM cnyqae . . . . . 

~· . . :•, I' r.' .··. . : ,· .··,.. ! \ 

:, · ~tt- = &~s(%.a_K~ ci>s( ~a~~) t,osC%:a k&J .' {3IJ 
' : .. '·, . . . . 

IlpH qJ4Cll6HHOMpacqeTe npHM6HHJIOC:& KHTerpHpOB8HH6DO C!l>6pHqecitoltno-. . \ ~ ~ ' ...... ' . . ' 
B6PXHOC'l'H !PepMH 1 qTO'fiBJifi6TCfl . .lJ.OBOll:&HO rpy6UM npH6l!Hllt6l!H6M .li.Jlfl nepe-

XO.li.HHX M6T8JlJIOB. !'e;yn:&T8'l'bl pacqeTa np!B6.li.6Hiil Ha ,pRe.'. I. Ball6TKM 1 . 
" ., . . ' -· . ' . l ··-· ' ' 

qTo .li.JIH BaH·a.li.HH K BOJI:&qJpava MHKpocKonHqecK~ pacti:eT npo:Be.21.eH BnepBhle. 

J{JIH BcexueTannoB Ha6nil.ll.aeTcH KaqecTBeHHoe.cornacBe c H6.li.8BHHMK.TyH

HeJI:&HuuH K UHKPOKOHTa.KTH!IIM.H ~iKcnepHM8HT8MH, a .li.Jlfl HHOOKH H MOJIHO.li.6H8 • 

- C.TeOp6THqecKHMK.pa~lieT8MK 1 "BhiDOJIH6HHhiMH ~- 6ixoxOBCKOM llO.li.XO.ll.6 Ha 

ocHoBe npH6JIKJKeHHH "xecTKoro ua<.P<lJKH-THH'' noTeHu~r~ana • .Peayii:&TaTbl qJic

J16HHoro· pacqeTa d,_i F noKaauBallT,, tiTo onHcaHHe aneKTPOHOB B 'pauKax

npH6Jl14llt6HIIIB CHJI:&HOlt .CBH3H BDORH6 xopomo .ll.llll YCT8HOBJI6HHH. 06111ero X0-

;!18 ~o(.2. F . ... , . .. . c •. • • .. • • •• • :,, ~: ~ ~ ' •• • . 

. ... .... .. ·B § 2I· ripOB6.li.6Hiil 'KP8TKO& 06C3Jt.li.6HR6 peayn:&TaTOBI DOJiyqeHHWC. B 

rJiaJie 3, III 8H8JIH3 8;!!;6KBSTHOCTH MO.ll.6l!K. 8JI9KTpOH~OHOHHOrO B38KMO.ll.6itC~-
BHfl EJI~. PeayJI:&'1'8'l'lil paCCMO'l'p6HHfi .• DOl~83UBiuoT 1 ~TO MO;D;6JI:& 1 EJI~ KHTepec- · 

0 

Ha 'H DOll63H8 .li.Jlfl ODHC8Hirlfl HSH60ll66 . CYIII6C'l'B6HHUX CBOltCTB CHC'l'6MJi . I , 
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·o?F 

0.5 

• .J ., 

Nb I o{
2F ·Ta 

I 

1 . Mo 

1 

Puc.I. 3.n:EmTpoH-1JoHoH:.. 
HaH Cll9KTpanbHaa @yHK
Ullfl ~ UHTH nepexo~ux 

, M9TaJIJIOB;' BWlliCJI9HHaH 
· Ha OCHOB9 l.iO.D;HiJ)~llpO

BaHHOrO npuc:l.ru!iiteHIDI · 
. CMI>HOH CBJI3H ~p8Jrnxa- , , 
fiiH'l'p!I. ·' ' ' 

,: 
,·\' 

E 1~~----~--~----~r---~~------~~--. 

Pac;.. 2. CneKTP. B036YJI.li.6Hd (DOJIIlC8 nonepeqHOtl CDHHOBOlt . q 
:BocnpHHMqHBOCTH) AID! paa;nHt!HiiX. uo;nenel: a) MO.ll.6ll:& 

rettaeH6epra; 6) uo~EiJI:& X_a66ap;!la; B) uo](eJIH niBS H 

PKKH; r) MO.li.6JI:& ·xaei6ap.ll.a-AH.ll.epcoHa c rHCipR,n;Haauaett •. . , 
' 17 
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•\.. ··.r· 
I, 

CHJI1>HOCBf!38HHI:lX SJl6KTpOHOB, ·.1ll3SHMO,ZJ;61tCTByiODt>IX C. KOJI868HHHMH peU16TKH 

B nepeXO,ll;HhiX ·. M6T8JIJI8X H .~' COe){HHeHHHX. 
' ' f'-

l!eTB8PT8fl rJI8B8 llOCBfllll6H8.paapaC)OTKe C8MOCOrJI8COB8HHOit T80pHH 

SJl6KTpOHHOit KOppeJIHI(HH, 8Jl6KTPOH-:4>0HOHHOrO B38HM9,ZJ;61tCTBHfl HCBepxnpo-:

BO,llHMOCTH .B 'paaynopH,ll;OlleHHhiX cn11a:sax nepexo,ZJ;Hhlx MeTaniio:s~' . · 

. · B § 22 paccuoTpeHO OllHC8HP!e 6KH8PHI:lX. paaynopfl,ll;Oli6HHhiX•CnJiaBOB ne-

peXO,ll;Hl:lX MeT~IJIJIOB Ax: Bi-X · ·na ,ocHOBe wo:ztenz 'xa66ap~a, co cny-· 

qa~H·l:lMH napaweTpaMIIi . · .· ' ·.·. .·. { j · · · ·· . . , H {v~ = ; H ivJ. + H Y .j 
. oe . ~e , (32) 

.. ~yj ' '5". '..j . . . . V.\"' , . . 
~oe~trftat~a-,+~:t~ at~aj~. 

{v} i.' - v· " ·· .. Hee = z.~th.Ylt~Y\i.-6 

I 

(33) 

(34) 

0Cl03HSlleHHe 1_'v j· .. . X~p8KTep!iayeT 38,ZJ;8HHYIO ,KO~tPHcypauHIO 8Tm4o:s' B 

cnJia:se{YJ ={Vt,Vz:, ..• Yt, ... Ytt 3 )' ' ' .' r,ZJ;e Yt' =A, B • T8KHM o6-
pa30M, ·Bee B8JIMliHHI:l ,ZJ;O ycpe,ZJ;HeHHH 38BHCHT OT ,ll;8H~Or<(fia6opa{)lj · · .• 

llpOCTP8HCT:S8HH8fly HeO,ll;HOpO,ZJ;HOCT:L C~CT8Ml:l 'on~?l:lBJI.JITCH, CJiyllaltHHMH 8TOU-' 

Hl:lUH ypOBHf!MH.E.t , HHTerpaJI8MH nep8CKOK8 t\,1 .. ·i H KYJIOHOBCKHMH 

HHTerpaJiaMK ur /' . B H8CTOHI!l61t pai5oTe KOiltPHrypa~HOHHOe ycpe.i!HeHHe .. 

. npOBO,ZJ;HTCR. B. pawKa~ O,ll;HOyaeJI:LHOrO npHMHlK8HHR K·orepeH,THOro. fiOT8HI(H8~ 
• Jia, crrpaBe,JI,JlllBoro B ~HPOKolr lmTepBaJie aHaqea.rlt · KOH1!8~TpauHH·. llpolie~e-· 

HO o6cys,ZJ;eHH8 oimOBHboC npOClJI8M T80pHH ClHHapHI:lX CfiJI8BOB •. , ' 

B § 23 P83BHT8 C8.MOCOrJI8COB8HH8H T80pHH SJI6KTpO!!HOit. KOppeJif!I(HH '13 

paaynopH,ZJ;OlleHlll:lX CiHHapHI:lX cn~a13ax.- C noMOIIlLIO lieTo,ZJ;a' ·HenpH130,ZJ;HMI:lX tPYHK

UHit. rpHHa. YP8BH6HHfi"npHClJIHlKeHHfl· ROrepeHTHOro noTeHI(HaJia aanHC8Hl:l c 

ylleTOW aiieRTPOH:-SJI8KTPOHHOro B38HMoiteltCT13Hfl~ B peayJI:LTaTe O,ll;HOSJieR..: 
• ' \ ~- • ' 0 ' ' .. ~ • •• 

TPOHH8H WYHRUHH rpHHa nocJie KOHtPHrypauHOHHOrO ycpe,ZJ;H6HHfl OK83l:lB8eTCH 
paBHO.Il . · • ' . - ' . · ·, . · . . · . . · . _ · . ', 

.· ~-(w)=-(w.~EK,.:.~l(w)2M!~w~:-·!.> ,.: ·. (35) 

r,ZJ;e ~(w) ..: RorepeHTHI:l£1 noTeHuzan, a M :.. " _ - HeJioKaJII>Hl:llt Macco:sl:llt 

onepaTOp SJl6KTpOII-SJl6KTPOHHOrO P8CC6f!HHH B CfiJla.Be', :RoTopbilt. HBJlf16TCfl 

llPfml:lM 060Cllll8HH8M M8CCOBOro 'onepaTO~~I3). Halt,ZJ;eHO HEH.Oe 8HfiJlHTHlle

CKOe Bl:lp8K6HH8 W8CCOBOrO Ofi6~8TOp8 rr1~ ,ll;Jlfl npOCTOrO BH,ll;8 nepBoro 

HTepauHOHHOro np'H6JIHlK6HHR cawocorJI~COB8H!{olt CX6Ml:l... . . ' . ' . 

;·::{'· 

.I 

· B § 24 BhiBe,ZJ;eH 'Hoin,m ·.rawHJILTOHHaH a.HeitTpoJi:..!PoHoHHor·o BaaH~oieltcT- • 

-JjiiiH:B_paayno pa,ZJ;ot~e.HHOM ~ cnna:se=:s : pai«KBJCMO,ZJ;HqJJiuHpo:Ba~Horo ·• npHCiJIHieHiriH .~:= :: 
CHJI:LHOit CBH3H 1 KOTOpl:llt HW6eT BRit . . 

..,:· 

18· 

:f' .. 

·rr 'l' 

. t11r_ ~a+j;~ .· · (Rr-Rt -:.· ··- + · i. •. ·~--- . ' 

.He-~~~ 2. ti.Jlj~Rtl(1.h-Uj)Ot,Ojo, 
•, .-

(36) 

- ,ltnH 38,lt8HHOit KOHtPHrypaUHH 8TOMOB B'cnnaBe {_)lj • raaUUI:LTOHHBH (36) 
HBJIHeTca · nepBolt MHKpoc!(onHqecRolt: MO,ZJ;eJILil; onHChiBBilll{ell Henoxani>Hoe ·, 

1338HMO:ztelcT13He CHJILHOCBHSBHHi.lx aneKTPOHO.B c KOJieCiaHHH~H pemeTKH. B. 

paaynopfi,ZJ;Oli6HHOU cnna:se ~ ,llJIH CJIYli8H' H,ll;,68Jl!>HOro KPHCTS nna raMHJI:LTOj{H..: 

BH {36) C.BO,ll;HTCH K {25). . . . 
B § 125 TIOJiyqeHa C8MO.COrJIBCOB8HH8H CHCT8U8 \ypaBH6HHJ.l ,ll;JIH. SJI8KTPOH"' .. 

HO.Il 'H tPDHOHHOJ.t tPYHKUHit rpHH8. ,llnH. ll0JI,Vli8HHH 8811KH,VT0£1 CHCT8Ml:l OTClpa

, ChiBBJIHC:L . .B8piDHHH~e· nonpaBKH 13 SJI6kTpOH-pemeTOliHOM B38HMO,ZJ;eltCTBHH H · 

.· · npH_ CTPYKTypuoil ycpe,ZJ;HeHHH~ Halt:zteHI:l nejleHopuHpo:saHHNM · cneKTP aneKTpo-: 

HOB npH :Yli6T6 a·aTyX8HHfl 1 O,ll;HOli8CTII1liHhl8. llJIOTHOCTH COCTOHHHit H HHSKO- ,· 

TllMU6paTypH06. llOB8,ZJ;eHH6 SJI8HTpOHHOil T6llJI08loiKOCTH. 'Pa3~HTI:l£1 M8Toit no- , 

SBOmJeT HBJ.tTH IDHpHHU tPDHOHHhiX B03ClylK,ZJ;8HHlt 13 paaynopfi,ZJ;Oli8HHOU CllJI8B8 

:s~ pauKax JO!KpOCKOllHllecKciro. no,ZJ;XO,lta. . .. 

. ,B § 26 HB. OCHOB8 Bl:iB6,lt6HHOro. raMHJII>TOHH8H8 · SJI6KTpo!i-pemeTOliHOro 

B38H140,ZJ;6£1CT13HH (36) HM8T!),ZJ;8 HenpHBO,ll;HMI:lX 4JyHKUHJ.l rpHHS ,ltaH llOCJI6](0~ 
I,, \ ~' ' ' , ' . - . , • . . . ' .. 

.B8T6Jil>Hhllt BhiBO;l( yp8BH8HHJ.l CBepxnpOBO,ll;HMOCTH B npH6JIHJK8HHH CHJI:LHOit 

CBHSH ,ll;Jlfl paaynopfi,ZJ;Oli8HHI:lX 6HH8pHI:lX CrlJI8BOB nepexO,ZJ;HhiX MElT8JIJIOB • 

._S:ztec:L JicnonLayeTcH JIOKBJIHao:saiiHI:lJ.t 6aaHc H ueTo,ZJ; · ypa:sHeHHtl ,ZJ;BHEeHHH, . 

paSBHTUJ.l. Ji § 19. BBe,lteHHe HenpHB0.1iHMb!X WYHKUHH rpiiHa (3) npOH3BO,ll;HT.:., 
- ... ' .. . :· . ' . ,. . 

.CH C.Yli6TOU 8HOII8JI!>Hl:lX Cp6,ZJ;HHX, H8UpHUep .. 

ir(. Otb ht-6 I ar~.~ =('a't4 \'h~~~ a~~~~ ' · .' 
: ~ (Ylt-<&)(U;,~\Oj~:> +(at" Gi-l.>< at-~ \ct!l.~. . (37) 
.· . • - .,. , . ~· '. .· - . ; . '' ~ I 

·· Onpe,ZJ;en~Hze (37) onHpaeTCH Ha TeopHlll c.aepxnpoBo,ZJ;HWocTH H.H.Eoromo6o

Ba, · KOTOphllt UOK83SJI 1 ,qTO Cpe,ll;HH8 UOnH ,ll;OJIJO!I:i BKJIIOli8Tl>. ~HOM8Jil>Hl:l6 
cnapHBBHHH;. B. peaynLTaTe nonyqaeTca ypaBHeHHe .ztaAcoaa (;l(JIH aa,ZJ;aauotf. 

KOH\{lHryp8UHH.:~TOUOB ~nJiaBa)' .. · . }.. .. · i,. .· . . :. " .. · . . . . 

·~ .(~~CU)}~ .. ~:;cw)+~ .~~~ c<4))S{ttr.cc:Y~:3.cw).<3s), _ 
'.. ' .. 

llo,ApOClHO HCCJ18,ll;OB8H8·llpOClJI6118 BJIHHHHH CllOC.06a'ycpe~H6HHH H8 BH,lt llOliY':" 

li861WX YP~BH6HHtt. CBepxnpOBO;l(HUOCTH. ,llJIH npocToro cnoco6a ycpe){HeHHfl . 

- B..pawiax: pe,ZJ;yUHP0138HHOro: npH6JIHll8HHH Korepe HTHOro .·no T8HUHBiia- :snep13hl6-

- - - --.nonyiieli.· aaanor lienl!iieJ.tHiii HHTerpanz,ab!i ypaifieliitti. c:Sepxnpoi3o~illociH 
J{llfl lii6JI8BOlt ~YHKUHH· H tPYHKUHH. PeHOpMHp013KH;. B D01IHOU npHClJIHEeHHH KO

repeHTHoro·DOT6H~8JI8 nonyqeH aaanor JIHHeapHaOBBHHoro ypa:sHeHHH SJIH-· 
a~ciepra ;l(Jlfl 11!6JI8B~lt'!Py~KUHH •. Bnep13l:l6,B!iB8](8HO fi.BH06,ll!ipa:&eHII16 ,ZJ;1Ifl 
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1.'' 

a;ne~TPOH~OHOHHOil cineKTpa;nr,Hotl. <lJYHKUH,H paaynopH,!tOtleHH~ro ClHHapHoro 

'cnnaBaj~t:r;.))= 2,Zt~ g~rK,:J(~Cct)(~~ ImD~Cw+lq) + ·'· 
. ..(,' ' . "' .· ... · ' ' 

_+ ~ x·~(1'~. ~~sY"K"~it)N,tt~)(-i-[Irn"D~c;;+it)TTh\1)~t<J+it:n}+. · 
h~r. }{~ (~t)(~ n.nt>~ ~<J:ie)Uc.4). ·. . . .. . .. . . :' (39), 

r,l!;e .tfi (q) . H : J{(£.t) -o6o3HaqaJOT, ·co'oTBeTri~eHHO, napUHani>HYKl. H 
no;nHyJO ycpe,l!H6HH~e nnOTHOCTliJ COCTOHHH.Iii. aneii'poHOB HB YPOBHe /llepuH~ ' ' 
·t- HHTerpan ,nepeCK,OK8 Mel!,1ty.COC6,l!HHMH 8TOM811H B Kyi5HqeCKO.Iii pemeT!<e,. 
·.])A-. YC110BHO ycpe.ztHeHHaR, <]JDHOHHBR. <]JyHK~HH rpHHB. T8KHI4 o6paaoMt' ' 
Y.z!86TCR 38nHC8TD 'r/.. \F(w) ·.· · > qepe 3 xapaKTepHble. riapaMeTpH; KOMnOH6HT 
cnnaBa •. l/13 (39) MOJKHO BblqHcnHTI> a!MJeKTHBHhl.lii rtapaMeTp aneKT'poH~<]JoHoH..:. · 
Hero B3alu&o.zteliicTBim >-..e.H H HB.IiiTH TeMnepaT;ypy~cBepxnpoBo.ztauiero ne~ 

: peXO,ll8 Tc. , . Teo pH~ B88HIIO,lle.liiCTBHR CH1lbliOCBH38HHiiX 3116KTPOHOB- C, K0-
116Cl8HMRMH pemeTKH B paaynopR.ztoqeHHhiX cn;na:Bax nepeXO,l!HhiX: M6T811110B,;. 
p83BHT8R B § -25, H TeOplUl ~BepxnpOBO,llHMOCTH B npHCl11Hllt6HH~' CHJI:DHO.Iii 'CBH::_ .· 
3H,. pa3BHTaa B § 26, ;n;aiOT o6o6IlleHHe ~eoJli'IH !AHr,zJ;ana:..al1Ham6epra, ~a cily;, 
qaJii cniraBOB nepeXO,l!HhiX MeT81lllOB. B p8MK8X MO;D;H~H~HpOB8HHOro,npa6iiHJKe-:- ', 
HHH. cani.Ho.lii · _CBHaH <I>penHXa":"MHTPhl H o;a;Hoyaen:&Horo _npH6nHllieH_HH Itorep~~.'li-· • 
Horo,. noTeHu.Hana. -; · ·• ·' , .. ,, ;: .,. · 

B,na-rott rnaBe l1ccne.ztYIOTca_ HeKoTop~e KHHeTHqeC~tae nBneHllll· B nepe:.. 
xo;a;HhiX weTannax _H cnnaBax: PaccMoTpeHHhle ripol.leccbl riepeHoca Tar<xe CBR-
3aa~ C OCOClOit P011:&10 d 7a:neKTpOHilhiX COCTOHHH.Iii,: , , , .. · _, . , ·,,~ .:· 

~ § 27 i.i 28 npoalianHaHpoBaH~, ocHOBHhle 'cne~H\{)HqecitHe ~epThl ortlica
HHR aner<Tponpo:Bo.l\HOCTH 'B · nepe xo.ztnhiX . ueTannax H penar<cau.l!oHHNX 'HBneHHil 
n pa36ilBneHili>IX cn:naBax. ·· - · ' · . · . · .. ·· ·. . . · .• . 

·. B § 29 KPBTKO H8110llte H ~.' MeTO,ll Bhm1C :neHHH KOSMJHll,H6HTOB · nepeHoca' B . f' . . .. , ., . . . . ' . ' 

TBep;D;I>IX Temix '"C, fiOMOI!ll>IO,OCl061!l6HHhiX KHH6THqeCKHX ypaBH6HHl1, KOTOpble 
nonyqaJOTCH HB ocHoBe weTo;a;a.HepaBHOBecHoro cTaTHCTu>lecKoroonepaTopa 
.lliH.3y6apeBa. IIo;nyqaelable .YPBnneHHH c'o;a;eplltaT o'6o6uieHHNe HHTerpan~>~ \ 
cTonKHOBeHit.lii B BH.zte. r<oppemi~HOHHhiX \l.lYHKl.lHlii~ .KoTophle ~Heo6xo;a;H~,to BhlqJ4c
naT:& ;D;11H KOHKP8THhiX MO;D;eneii. lloKaaaHa CBRSI> Joi6TOA8 OClOCl.J.~eHHhiX KHH6TH~. 
qecux ypaBHeHH.Iii c <]JopMy:non Ky6o. . .. . .. · · · . · · 

B § 30 ueTo,l!;o6o61!leHHhiX KHHeTHqecr<~ ypaBHeHHLi ~P~MeHHeTca· ;a;n~ · 
.... pacqeTa .· a:ner<TpoconpoTHBneHHR nepexo,zJ;Horo ueTa:nna 'B. paur<ax .llo,l\enH- BJI/ll 

. . I -
(27)., IlpH yqeTe C,l!;BHra flOBepXHOCTH//llepMH H ee ,ll6qKlpM8l.lHH . 

. . ""' c(· -t\ .· VI · · ; . "'c ,. · · 
~ ' 0 ~ 'o<.,l 7' - if::. I. . ' 0{... '-'· ' 

C(K) ac(K)+J-11114. OK ·"'" m~2.vt' ~ (~)~;. ~ ~: . . '(40)' 
·~ . . . - ~ ' 
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nonyqeHO, ftBHOe BhlpEIX8HH6· ll1lfl HHSKOTeunepBTYPHDM 38BHCHMOCTI4 aneKTP0-7 
conp.OTHBJI6HHH ~· .. ' _ -· ' . , . · ' - · ..... · . . ' . 

· =Q. ·. 1\~T\ 1\!TsXI\~T&+/\~Ts)-(Ae;T#..; P\IFe•t . 41 
R 5etM~(K:T'+A~1& TJ{:( ~T~!\i~j-J, ,. ~: ·~L"'" ~t!,.TS) · >. 
Yt~TeHhl npo~ecchl aner<orpoH-aneKTPOHHoro pacceHHHH ( .... ~) H Hopuani>HNe 
aneKTPOH~OHOHflllle npon;ecchl ("' T5)~ IIo:nyqe.HHoe BhlpaEeHHe (41) onHCHBa.:.. 

0eorc:n:yqaH OTK1IOH6HHff OT npaBH1I8 !.ISTTHC6H8 H MOli:6T paCCMSTpHB8TbCR KBK 
o6o6i!teHHe TSOPHH s:neKTponpOBO,llHOCTH npOCThlX MeTaJinoB KaraHa-lepHOBa.:.. i 

. ~nepoBa HS c:nyqait nepeXO,l!;H~ U8T811JlOB., - I. . - ' • ' ) 

B § 31 pa3BHTa MHKpocKonHqecKaH TeopKR aneKTpoconpoTKBneHHH_paay-. . . . ' ·_- ) ' 

nopa,zJ;Oqf!HHhiX cnna:Boil c yqeToM Kone6aHH.Iii pemeTKH. B nocne;a;HHe ro.zthl 6u-
:no.aKcnepHYeHTSlll>Ho OClHapyzeHO; trTO T611ll8parypHhiJ.i K03~<]l~H6HT 3116KT:.. 
·po~onpoTHimeH~H R · · .·_ .· ·· : · · . . ; · . · 

. (42) ·,,. ' ' 'rA = R~~( ()?iT) . 
saBHCHT. oT BenHqHHhl R B HeynopH,14oqenHhiX cnnaBax: oC. > 0 . , i<or;~~a 
R <.. 150 uo~.cu H c(. < 0 . , KDr,zJ;a R > 150 uOu·cM. TeopeTHqeci(aa 
HHTepnpeTBl.lHR TSKOrO noBe:zteHHH d.. He Bfi011H8 :HCHB ;ItS lite KaqecTBeHHO. . 

. ·ECT:& ocHOBBHHH cqaTaT:b~ qro ;a;na :o6'!>RCHBHHH HSMeHeHHH· SHBKB r:J... · 'Heo6-: ' 
1 xo;a;oo yqecT~ HHTep<]JepeffiiHJO 'cHni>Horo noTeHUHBJIDHoro pacceHHHH H aneK-' 

• • t • ' ,-' • • • I , 

_TpoH-<]JOHOHHoro nsaHMO.ztelcTBHH. B :ztaHHOM pas.ztene TeopHH aner<TponpoBo;a;-
HOCTH CTPOHTCH B pauax no.ztxo;a;a', · ocHoBimHoro ila n'ocTpoeHHH HHTerpanr,
Ho~o ypaBH6HHR ;lt11R,li,ByXqaCTinHolii .<]JYHKD;HH·rpHHS H. O,llHOY38Jll>HOro: npH-
6nHlltCHHH~KOrepeHTHOr_o noTeHn;Hana. BnepBhle ;a;aao MIIIKpocr<onHqecr<oe on¥
caHHe.<]JoHOHHO.Iii:no,zJ;cHc:reM!II HS OCHOBe.raMH;qf>TOHHBHB (36), BBH;D;Y CJIOllt
HOCTH·npo6:n:eMbl <]JoHoHs onHchiBanacr,, ,zJ;nH npocTOThl, 6e3 yqeTa 6ecnopH,l!;
Ka. IIOK838HO, qTQ HB'OCHOBe no;nyqeHHOrO HHT~rp81l:DHOro ypaBHeHHH ,l!;JIH 
,l!;ByxqaCTHqHoit <]JyHKUHH rpHHa<· B'osMO~HO, npH onpe,l!;eJieHHhiX npe,zJ;no:noxeHH~ 

. HX, no;nyqHTJ. OTpH~8T61l:&HOe 'ttOB8,ll6.HH8 TeMnepaTypHOrO K03<]J<1!HD;H6.HT8 
•• \ . 1. ' 

3Jl6KTpOCOnpOTHB116HHH. ' ·~ . · '; . . ~ ·· · · · · . ' . · . 
. B ·§. 32. ,l!;SH;:noc~e;l{OBSTeJil>Hhl~ MHKpOCKOnH~eCKH.Iii ·8H8liH3 npo6;nellhl pe

·:n:SKCSl.lHH H:ztepHoro,uarHHTHOrO.MOM6HT8 B.pa3Cl8B116HH!i~CnnaBaX, HCXO,l!;H 
H3 )(eTo,zJ;a HepaBHOBecHoro CTSTHCTHliBCKoro onepaTopa ·,U.H.3y6apeBa. Ilo 

. ·cpaB'aiuiall c KBaHTooo-MexaHR~ecKHM oiiHcrumeM:noRaaaao, liTo Ha.mi'qlde 
.;llH!lxlJyaHoH~oro 6ap1>epa· npHB.OAHT x CYillBCTBeHHOMY yToqaeHHil KapTHHH. pe-
·naKcaitHH'·-, .. ::: .• ,,::,; •··-·>"•·~C;-' .,,· ... ,.·,: - ---·· --- • .,~:-_ .,. · 

! · • :: T~~~ ~·R:1 +'·~:rr]).Jf F. (43) 

'rie )) :- K~a~il~eHT ~H<]l~ya~H, KOTOphlit .3aBHCI4T oT Koppe;na~HOHHhiX 

'21. 
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!fJYHKUH~ cmmo.abriC 111 ::meKTPOHHHX nepeueHHNX, .. Ro .,.. :speMH pe~aKcansH 
KoppsilrH. PaaBHTH~ i!Joplianaau 'HMeeT oe51.11HI.fxapaKTep H MOllteT oun~Hc...:. 
ll0Jlb30B8H ~Jlfi OnHC8HHH ~pyrHX pemiKCBUl!OHHHX HBJl6lUdi. . · • -- . 

- I , 

B- meCTOit rJI8B6 H8 OCIJOBEL H3Yli6HHHX 110~6 JlbHHX . raMI!JlbTOHH8HOB H 116-

TO~a ypaBH6HHit ~BHllt6HHfl~-]{nH tPYHKUHH fpHH8 paCCK8TpHB~JlOC:& Heynpyroe 

pacceHHHe K6.llJI6HHWc He~TPOHOB :s nepexo,ltHux MeTannax, Hx cnnaBaics co

e,llHHe~aax. l1ayli6HH6 cneKTPB' uarHHTHHX :soaC5yllt,ll6HHit_ ll03BOJlfi6T CilJOPMYJIH

pOB8Tb HBHC501Iee' H8r1Ifl.llHH6 C·i!JH3Hli6CKOit_TOllKH3P6HHH_KPHT6PHH COOTHO-· 

W6HHH K6JK~Y 30HHNM K 1IOKS1IH30B8HHhlll.sXapaKT6P?M 51I6KTPOHHHX (;:OCTOHmitt. 

KOJl1I6KTHBH3HpOB8HH8H'MO,ll6Jlll Hloi66T 601166 C1IOlltHh!H crieKTp, qeM MO,ll6Jlll -._ 

. 1IOK8JIH30B8HHIDc CllHHOB. ( pac. 2), liTO ll03B 01Ifi6T, 5KCnepHM6HT8Jl:&HHM oeipa.:. 

3014 npoaHanH3HPOB8T:& a~eKBBTHOCTL loiHKpOCKOllHli6CKHX loiO,lleJiett. 

B '§ 33-35 ~a·H OC530p npoe51!614bl COOTHOW6HHH JlOK8JlH30B8HHOrO-H SOH.,-. 

HOro OlHiCaHllli MBrHHT08KTHBHHX'aneKTpOHOB B ~6peXO,llHHX .H pe~K0361l6Jll>
Hh!X loi6T8Jl1I8X 9 _ HX ·CllJl8B8X U _C06,llHH6HHHX B CBH3H C 88,ll8qeit BHqJiiC1I6HHfl' 

cneKTpa KBaaallaCTHliHbix :soaoyllt~eHHtf u 'ceqeHHH H~YI1Piroro pacceaHiilll 
M6,llJl6HHHX- H6itTpOHOB. - - _ . . - ' --: -

. B _ § 3G _ paCCMOTp6H Bonpoc 0 BOSMO:alliocTH, npHMOro H80Jli0~6HHll~ CTOH6-

pOBCKHX (O.llHOli8CTHliHllX) -BOSi5YJit.ll6HHtf . . . 

. ImX:\~,t.))=:IrN-1?Cn ... +,t-n ... v)~tw~c.~+, -+_i ... -~) (44) 

(r~e b.::Uf{-tz.(vt"-+~Y'I~v) . - aoHHO~ ~~Clll6~1IeH~e) ... ' - ' . -. ' 

H8 ·BhiCOKOllOTOllHh!X p68KTOpax THna LiEP-2 H' ~8HH H6KOTOphle Komili6CTB6H..:. 

Hhle OU6HKH H xapaKTepHCTHKH 3KCnepHM6HT8Jl:&HOit ycTaHOBKH •. llOCKOiLKY

CTOH6pOBCKH6 BOSCiyJK.ZieHHfl (pHC.~'2,C5) He B08HHK8!0T B loiO,ll6JlH rettaeHCiep-:

'ra (pac. Z,a), -HX aKciiep.HMeHTanr..Hoe oC5HapyJKtmHe, H ,lleT!m'r..Iioe. Hccne.no-. 

:saHHe c- noMOlli:&IO ueTo.na pacceHHHH HettTpoHoB- cocTaBnHeT Becr..ua HHTe-. 

pecHyiO H::so_MHoroM npiHuanHan:&HYD-npoC5neuy wl'iaHKH Y:arHHTH~ro cocToH-
-, - ~ ~ . ~ ' ,, . ·-

HHH B6Ut6CTBa.,L1Cn01lb80B8HH6 Dp8BHJ18 CYMK~ 

\I~ 't~Yf{.~)J.w .: 2lr(si!).: .. - (45) 
"--a ·,. . . . .· . . ' 

ll08B01Ifi6T llOK888TI> B npOCTOI4 npHC51IHJ!6HHH 3rfltlJ6KTHBHOH. M8CCH ,llJlfl O,llH0_-

30HHOit wo~eJIH XaOC5ap,lla, liTO CTOHepoBCKoe H cnHH-:BonHo:soe .celleHiile pac

ceHHHll cpaBHHMhl welit.llY coe5ol-l npi 'eionr..mHx- aHallel:iHHX ~epe.naHHoro llwnynr..- -

ca -i:y F ·o,9<y"" ... ~ : Ha~eHa mlilpHH~ .llHtlxl!YBHOHH~ro nH~a pacceaHHH ~eM.Tpo
HOB H8 CTOH6pOBCKHX B03C5Yllt.ll6HHRX H C llOMOlli:&Kl npOCTh!X ·o~eHOK ·,ll1IH HHK6- . 

na noKaaaHo; ~To ~wimHTY.llB cToliepoBcKoro ruiK~ 'npu cy .. 0,9't~ .... B_~~I'~~ ·- . 
:::~~:B::' T PH_:--pa a a- ueiiiwe':£iiinn'HTy~.:Cn'iiii=lioJiliol!o'ro'ii'H'Ka::::rroKailaao ,~:qTo=tui":"- -~-: C~-:-- -

nynLCHh16 HCTOqHHKH H6LtTpOHOB, OC5Jl8,ll8lOJIH6·,llOCT8TOliHO Bh!COKHM llOTOKOU" 

ropHllHX H6itTpOHOB, OTKph!BBIOT npHH~H~H81I:&HyiO BO·~UOJKHOCTD · H6ll0Cp6.l{CT.;,; 

.,'',:· 

'•. 
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B6HHOrO:HElC51ID.l{6HHll paCC6HHHH H6itTpOHOB H8.CTOH6POBCKHX BOSoy~,l(eHH~X •. 
,llBHH o~eHKH CKOpOCTH Cll6T8 YCT8HOBKH. . ' 

B § 37 .ll1Ill YTOllH6HHll cneKTpa B03C5YJ1t,ll6HHit nepexo,llHoro .M6T81I1I8 

paCCMOTpeHa .llBYXSOHH8fl IAO,ll6Jlb Xae5C5ap.na c . s-cl-rH6pH,llH88UHett. BhlliHC

neaa CllHHOB8H ':socnpHHMliHBOCTL B- ~pHC51IHE6HHH X80THli6CKHX <IJaa 

. 'Xtf;~Y:: XHC'f,G){f -u tH~C1~~)} ~~ . ' (46) 

: r,ll6 1-Hl=(f,w) - X8pTJlH..;<lJOK~BCK8H BOCllpHHIAliHBOCTL, KOT~paa HM66T 

cnozHyiO CTPYKTYPY ••. nonylleHHhlii peaynr..TaT (46) ,llaeT npllMoe oC5o6l!I6HHe . 

TeopHH HaDawa, KH1la H Kye5o .llJlH H6BhlpOllt~eHHOit'KO.llenHXa6C5ap.na. lloKaaa_-

. Ho, liTO. noY.HMO. cnHH-BonHoBoro non11ca~ BocnpHHMliHBOCTL (46) HMeeT ellle ·. • 

t1eTupe KBaa~ttcToHepo:scKHX KOHTHHyywa(pHc. 2,r). _ ' -' 

. , B -§ 38 paCCliHTaa -Cll6KTP IABrHHTHbi'x B030Yl![,ll6HHit H HX SaTYXBHHe .lllllt 

oe5o()ll!eHaoii uo,llenH PKKH c ylleToM :saaHMO.llettcTiiHfi cHni.Hoc:sHaaHHmc aneK

, TPOHOB c tlJDHOH8MH H ueia~eKTPOHHOit KOPP61IHUHHo }lnH PBCli6TB nonHoro .. 

. ,KB88Hli8CTHliHOro cn~K~pa, l&arHHTHbiX BOBC5yllt.l{6HHH (pHC. 2,B) H HX aaTyxa- ' 

HHH HCll01Il'>80B8HCH cne~Ha 1Il>Hh!it 14BTPHllH~it :sapHSHT M6TO,lla HenpHBO,llHIAlU 

WYHKUH« fpHHa, noaBoJIHDuluif caKocornacoBaHHhlll oe5paaow omicaT~ aneKTpoH 
- - I , '· - . -

; -warHOHHb16 9 31I6KTpOH-8_1I6KTPOHHh16- H il116KTpOH-!fJOHOHHh16· npo~6CCH Heynpy.,-

. ~ro'ro p8CC6HHHH. 'lloit88SHO, -. tiTO BH~HC1I6HH6 aaTyx8HHfl B no~OC5HHX CliiCTe..: , 

· Max, xapal{TepHBYDIIIHXC~ cnolltHhTM -MHoroBeTBeBHM cneKTpow, HweeT PH.ll cy

l!leCTBeHHhlx OCOC56HHOCTe~., ].{aHa .-0~6HK8 HH3KOT614ll6paTypHOrO llOB6.ll6liHfl 
'aaTyX8HHH. KBrHOHOB r (T) . : . : ' ; ' ' ' ' ' ·. . :· \ '. ' 

; fCT) ..:..aT+ t T 3 
{ •" . . . (47) 

B § 39p88BHTB C81o!OCOrnaco.saHH8H T60pHH:'warHHTHhJX.B08C5yll(,ll6HHH H i · 

HX S8TYX8HHH B M8rHHTHHX. 001IYlliJOBO,llHHK8X :s· p8MK8X d -f . ;oeiMElHHOit MO

.ll61IH~. B OT1IHI!He oio TeopHH,_paaBHToLt.B § 38, ypa:sHeHHH.llBHllteHHH co~ep
zaT .llOCia:soliHHM q;nea, oe5ycno.aneHHHit re«aeHC5eproBcKHK oC5MeHoM. noaToMy · , • 

oKaauBaeTca Heodxo~HMHM .llonomiHTe:irLHoe :s:se.l{eHHe HenpH:so.nHwHx llacTeM 

· .llnH re~aeHCiepro:scKoii cnHHOBoii· no.ncucTeKbl. B pawKax .naHHoro no~xoia 
·y~a6TCH BnepBHe' llOCTpOHT:& ll01IHYIO C8MOCOrnaCOB8HHYil TeOpHio ll8rHHTHhJX 

BOSC5y:&,ll6HHii d -f -~oie~H C Yli6T~M 3116KTpOH-81I6KTPOHHO~o, ineKTpOH-:-· ·· 

warHoHHoro Iii J.arHoH-MarHOHHoro pacceHHHR. 

B.§ 40 paccwoTpeH_o :smifulae KoppenH~HOHHHX a<I>tlJeKTOB Ha_ KoatlxJ!HUHeHT 
' . ' . . ~ ' . . . ' 

CllHH,.:B01IHOBOit JieCTKOCTH paaynOpfl.llOqeHHHX Cll1I8BOB tiJeppowarHHTHHX nepe-

. XO~f.iHX M6T81I1IOB. ·B _pawKax': MO,ll6 1IH. XaC56ap,ita. CO .C1IYli8HHhlliH n~_p8li6Tp8~H~·~----~---'---~ 
. c ~-~==- tii'Ic:iieliiiiiif::odpaaow: iiaiiie fia'-saBiic-I!IJoci:&: i<oa~HiiH-eiiTa' iecT'x oc i~o£:::K oa"

neHTpaJiHH ~1Ill . cnnaBOB- Ha OCHOBe H.HK61IH.- llonylleHHh16 pe ayn:&T8Thl cpaBHH-

' B.BIOTCll C ,ll8HHHMH no H~ynpyrowy paCC6HH,Hil ll6.ll1I6HHHX H6itTpOHOB. llOK838-. 

, _ .'Ho, qTo ylleT l(op-peJiH~HOHHHX a<I>tlJeKTOB oKaabiBaeT aaweTHoe B1IHHHHe aa 

no:se~eHH6' K03WWRUH6HT8 CllHH.:_B01IHOBOA Jt6CTKOCTH. . 
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B § 41 ·Ha oqHo:ae paccuoTpeHHH, :npo:a'e;teHilor~ 'B inecTolil.rna:ae, c!lJOp.:. 
MYHHPOB8HN Bh!B,O;!IN t llllT6K8IDil{H6, H3 H3Ytl6HHH cneKTpa MBrHHTHijX B036yl!t]t6- .. 
HHil ipeppoMarHHTHNx nepexo;tHhlx MeTanno:a. B CBHaH c ;~~:arili!ciBeHHIUI xapa~
TepoM flOB8,216HHH M8rHHT08KTHBHhiX 3J16KTP0HOB~ Ilp08H8JIH3MpOBllHhl. flOCJ16]t.:;. 
HHB ;llBHHhlB IICCJ16.l\OB8HHH UlifK6.Jl!I H llt8Jl63B C flOMO!ll:&rO Heynpyroro. p8CC6H- • 
HHH HeilTpOHOB H noKaSaH'o' t!TO HCCJI6;!10B8HH6 cneKTpa uarHHTHIDC_ :Bos6yi;~~e
HHLi nepeXO;!IHhlX M6T81IJIOB HM66T npRHI.\Hfll18Jl:&HOB amiti6HH6 ;llJIH YTOt!H6HHH 
ocHoimhlx uoAe ii:&HhlX npe;~~cTa:aneHHLi aneiTpoHiio£1 Teo'pHH uep;ztoro Tam! .... 

, • _ '- ,< '- \,. • • ~ ~ , , _.,.J - ,_ . _ . , -,_ r .: ,. 

BhiBO,llbl H Kp8TK06 OOCYl!t;li6HH6 OCHOBHUX pe3y1l:&T8TOBp860Thl ;!18Hhl B 

,"I• 

CaY.ocornaCOB8HH8H TeopHH u.arHHTHblJC nonynpOBO;!IHiifKOB.- ]Iy6Ha, Oli!Hlt1, 
1983.- .14 c. ~(IIpenpHHT/06:be;~~. HH-T H;~~ep. Hccne.z~.: P17-83-278) .' 

8. Kuzemsky A;L., Holaa A., Plakida N.M.-- Self'::.con~istent. theory of'. 

.the electron-phone~ intera6tion in transition metals. and thei~ 
co~pounds.- Physics, .1983 1 v. 122B1 N J.., p •. l6B-182;. · 

BsaHMO;llelilcTBHe'cHJI:&HOCBHS8HHNX.SJ16KTPOHOB c.iflOHOHBU.H B nepexo.z~
HNX MeTamuix'H·Hx coe.z~HHeHiiHx.- ;ny6Ha, omm~ 1982.- 17 c. 
OJpenpHHT/06:DeJt• HH-,T'H;llep. Hccne.z~.: P17-82-493). 

9~ Byibi'Uf'l r.M •• KyaeKCKHiil A.JI., Ilna~H;ll8 H.M.- Yp8BH6HHH CBepxnpo:ao
]tHMOCTH JtJIH nepexo;!IHNX MeTanno:s ·:a npe.z~cTa:sneHHH Ba.H:&e~- TM~, 
1982, T •. 53~· II<! I, c. 138-145. 

· IO.Wysokinski K~I., Kuzemsky A.L.- Electron-pho~~n interaction in 
disordered'.transition metal alloys • .:,; phys. st~t. sol '(b

1

). 1982 

I ~ 

§ 42. Pesyn:&TaTN ;~~HccepTauiiH ncu<asi.:aa~T,. t~To yqeT RoppenHu:~£oHHhlx~alfl-, . 
4,leKTOB urpaeT CYUI6CTB6HHYIO. pon:& npH. nocite.z~oBaTe JI:&l!OM Mmtpo(monllt!BCROM 
OUHC8HHH. lpH~Ht!6CKHX.'c:a'ol1CTB nepeXO;llHNXMBTBnnoB.H cnna:ao:a:,Paspa60TBH-. 
HNH M6TO;ll HenpHBO;liHMbiX ciiYHKUHiil rpHH8 ,1l1IH qiepMH-CHCT6J4.;!186T·OTHOCHT61I:&;_ 
Iio npoc~olil ~ Iia;~~elKHhllil cnoco6 KBaHTOBO-cTaTHCTll.li:e~Koro oiiHca.HH.ff' ~aMH
KH CHCT6Mbl. IlpH6JIHlK6liH6 (aui:&HOH .CBH3H ;l~JIH 3J16KTPqJIOB H.~_ro 060elll!6HH8ll 
wopMa, ·npe.z~noJKeHaaH ~penHXOM H MHTpotl; HBJIHIOT(JH .ziocTaTht~Ho siJJqieKTHB
ilb!M T60p6TnqeCKi4M. ilO,llXO;liOM .. .l(nH .OllHCBHHH··wHpOKOrO,Kpyra·HBJieHHt!:, B ipe-:

ayn~~~Te qero y;~~aeT~H rny6llt~ noH~T:& CBH3i M€XAY. ~OB6;!16HH~M 31I6KTPOHO~ 

I • ' ' - ... • ' , ' , 

·v. 113, N 2, P• 409.:.420 (Comm~ Joint. Inst. Nucl. Res.,El?-81-614). 

I H. pa3H006p83Hiil!H qJHSHt!6CKHMH CBOtiCTB8MII. i • . • 
'. . ' ' . . 

n.:wysokinski K.I. I Kuzem.sky. A.L. '· Plakida N ~t: • ..:· Th~ Eliashberg '' 
equations f'or disordered transition 1!\etal all~y~.- In: Ed. Buck~l 
W., WeberW.-:- Proceedings: of' ~h~ IV-th Interri. Conf'.' on Supercon
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