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© 06'he,rumeHHblli IDiCTHTyT xnepasrx HCCJIellOBaHHH lly6H8, 1988 

I 
II, 

HaCTO~aH paoora nocsaneaa rrp~eHeImIO MeTo,n;a @'RKUHOHaJIDHOro 

RHTerpRpOBaHHR ~R llcc~e,n;OBaHRR nOBe,n;eImR 3~eRTpOHHOn nO~CRCTeMH a,n;­
COp6unOHHHX llneHOK Ha nO~O~Ke C pery~HoH CTpyKTypOH. ~ OnRCaHRR 

3JIeKTpOHHblX CBOMCTB xeMocop6unOHHblX nOKPl:lTllH B nOc~e.n;Hee BpeMJI Ha'tla­

JIR llcnO~bSOBaTbCR COCTaBHl:le MO~e~bHbl.e r~bTOImaRl:l TRna AH.n;epCOHa ­

I1sRHra. BhIBO,D; TaKRX r8MR~TOImaROB as nepsux TIpRHIumOB TIpRBe,D;eH B 

pa60Te11/ . l1~araeMHn ~e no~xo,n; OCHOB~ Ha cxeMe WYHKUHOHaJIDHOrO
12 RHTerpRpOBaHRR, np~eHeHHOn B pa60Tax ~ RCC~e,D;OBaHRR KBaHTOBOH 

KPRCT~S~R ~epMll-CllCTeMH. 

PaCCMOTpliM r8MR~TOImaH (noCTORHHaH MaRKa t = 1/1/ 

-l I V .
II = fi (}M -J")f/p,6 + li~ /E-JII)/1,;,. + T 11,. !p,-6 -r 

-I-1F;;~t{{qt;. + 3.c)f ) 
(1) 

rnefl .:. Xl1MH'tleCImH nOTeHqH8JI MeKTpOHHOH nO,D;CliCTeMH ancopoenra (KpRC­
T~a co cBo60~on nOBepXHOCTbIO), KOTOpl:ln onpe,D;e~eTCR R3 YC~OBRR COX­

paaeaaa 'tlRc!).a MeKTpOHOB B CRCTeMe; -I- + 
11;:6 ~ qJ;"C Qk6 » J1J.G = Q.l6t7ot6" ~ CiK6~ qE';' 1 tl~6 ;> ~6 ~q>ep-

MR-onepaTOpl:l pOJK,Il;eIDIR H ymI1iTOJKeImR MeKTpoHoB B COCTOHH11JIX (K1 G) 
11: (~6) coozsercraeaao ; t' - KBa3~rJI:bC anexrpoaa B nO~OJKKe 
MeT~a, oTBe~H KOHTHHKYM-COCTORHRRM 3; ~ = ±1 - CTIHHOBl:ln RH­

,D;eKC; ot HyMepyew see B03MOJKHble uearps ancopouaa; ~ = 0 wm ~ = 
= I, 'tlTO xapaarepaayer 'tlRc~a sanoaaeaaa liOHaMR npliMeCI1 3TRX ueHTpoB. 

£" - ROHR38lUiOHffiln nOTeHIJ;lfaJI npliMeCR, Haxo,nmnenCR na y~e ot.. ; 
~ ,-r - MaTpR'tlHHe 3~eMeHTbl nepexona BaJIeHTHblX MeKTpOHOB azaro­

MOB (a,nCOp6J7IPOBaHHblX aTOMOB) B 30HY KP11:CTB.1L1lli'tleCKO~ nO~OJKIm. tl ­
3HeprKR OTTaHKRBaImR B8JIeHTHblX 3~eKTpOHOB TIpliMeCR ~ -ro ys~a, 

£ -.f1 = C ~ () l7'~ - o6'beM 1l0)lJI0~, SaHliMarome~ rrpoxynpocrpaa­
CTBO ~ » .0. r~TOImaH sana U) OTIRCblBaeT CRCTeMY R3 aacopoeara 11: 

ancop6aTa, COCTonmero RS ROHHblX OCTOBOB BO,D;opo,n;ono,n;06HblX anaTOMOB R 
HX BaJIeHTHblX an:eKTpOHOB • 

....c::::r:::::::::L:Z -~~~ 

Qb~ 1 ';h .Joi \ 
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nanee nO~OEnM ~ ~ I ~~H '3~aHHprO perY~HpHoro pacrrpe~e~eHHH 
rrpHM8cei1: Ha llo~oEKe, T.e. orpaHH~HMCH paccMoTpeHu8M TaK HasHBaeMOE 
nepHo~H~eCl{QE MO,I(eJII.1. Annepcoaa, B raMM~:DTOID:l:aHe (I) BBe~eM "ROBHM"
 
naccp orreparopoa BMec~o ttt~, C!x;6 :
 

~-7	 ~~ 

L'.'!;,tCJ	 1 . .-i~ 9 
a r_ ~ ')/e aT // =.- v ,e= /?'_~ (2)
~6'	 - rz: L....,. ''-0'6 .» u"" / -rr: Z:»:'-- c.f..,c;'~.? 

I '} fir Z~ /.	 1i..;1/ r 1 Je-'It> 

~	 '7 
r.ne K.J. - pa,nUYC-BeKTOp Y3~a d...; 9 - .D;BYXMepHhlM HMllY~:DC I13 nepnon 
30HH Epn~ID8Ha 8~eKTpOHOB a,nCOpc5~OHHOH TIneHRll, ~e~allleli B TInOCROCTll 

nOAJIOJiUUl, a 2t /I{ - 'tllIC~O COCTOJL>H1M B 8TOll 30He. 'I'oruta nO~1nliv1 

II	 =fi{->akG~{, '}7C'f2!YZ;,r; ;,.~c ~7b)( (3)T 

~.~ r j. ~ ;-t (7J~-"ti7 arb ak--'16 of- ~ e)
-9-6 11 ~tli' II J I 

/I ; 

r,I(e 

$1:'" = '~AJ. - .> ~-'-'6 '= L ~~6tlr;'cl bfiT 11; .»0' 'VI /' Ti' (II 

(4 )1 -ii?7
T[,,~ _. ~ T7' i>L1
YeJ'k - _~ L- Yl' e . 
I' -tlY at.. I 

K 

~epMll-CHCTeMe C raMH~:DTOHI1aHOM (3) COTIOCTaBHM WYHKUMoHan ,I(ei1:cT-
BHH 

-/ 'f". ~ 'f-S = L. /zN -.5;JL1;;6L~61",;J r~ (it: -5 ~~61tt/) {l{6/tJ) 
E~6	 ~~6 

5.- s. E.2/f'Lf'.6 f-1'j - g E./z.. ->tl-l;; IW) ~6 IW) +~Jc ( )
ifl;tr r 6	 V til(: (f9,k fr ,I 

I _J ~ 

1/ k 
rne tV = (i11-r-q) .:ij"/j3 - g)ePMll-~aCTOTat;£1= T - rexneparypa 

B saepreTI1~e CKllX e,nHmuJ;ax, It. - uenoe ~CJIO. 

~(P) '= 2 ( {2fGII¥) aV~r6 G /~y +uJ) , (6)
0' t£J. Ii.! 7f 7/ 

. U...t 'J. 

rne ttJ.1' ~ +1,)1 - l1JePMll-~aC'fOTbI, ? =/f:~ , 

2 

nanbHeHrnaR Hawa 3a,I(aQa 3aKRIDQaeTCH B nO~eHHI1 WYHKUHOHaHa 8~KTHB­
Horo ,I(eMCTBHR t orrpe.ne~HID~evo MHorHe CBOMCTBa MO,I(eJI:DHOn CHCTeMH (3). 

2.	 IDYHKIJ;L10HAJI 3W<I!EKTl1BHOro ,1IEMCTBYlH 3JIEKTPOHHOti IIOnCl1CTEMl:l 
A.UCOPBlJl10HHO~i IDIElIKl1 

PaCCMOTpRM W,yHKUnOHaJI:DHbIH llHTerpaJI no rpaccMaHOBHM rrepeMeHHMM 

fel?,($)~cZ'S?tZ '	 (7) 

rne ;1 - ,I(e:ti:CTre (5) t c,;tc(')J~ - Mepa uHTerpHpoBaHllH. CJIe,I(YH CTaH­
~apTHOn cxeMe72 , BCTaBRM B (7) HHTerparr no BcnoMoraTe~bHoMY Be~eCT­
BeHHOMY C - ~CJIOBOMY nOJIID 

(8)J'2fc e7'f>!i-fct(P)t:-6~!I » 

r,I(e ~ - MHHMaH snaaana, 
C. - ~C~aM TIpHImCaH HH,UeKC '6 nOCKOJI:DKY B MO,I(eJIHX, OITHChlBaeMhlXt 

raMllJIbTOHHaHOM (3) t B03MOJKHbI CIlliH38.BHClJIIvllie pemeaaa, 

B aarerpaze -(8) rrpoasaenea C,I(BHr

'. . -~ . 
C",(p) -=? C~(r) - 7 1131 ~-!ii~ (p) » 

(9) 
. -~ 

~6(-P)'~ C-6 (-tJ r (;31 'lit2 6 f-p)-, 

rne Jg;(fJ orrpeztexaerca (6). 
B pe3Y~TaTe ,I(e~CTBRe (5) rrpRHRMaeT BH,I( 

S' = i L 4/I'JC"..,,(-j» ~ (ZtJ- £";:) tli/(Qj «z, fiN)T 

~ ~~6	 IJ 

r	 f£ (: f (10) 
t- L.ftJ-~J tl(f'61t1J)a.d~ltIJ) - ~?iI. g~ tf-f Iu:) X 

_ ::;; II 71 V t1!c k 9JIC ~b. 
~tvJC;	 , I J 

)( t7. 
t 
:..t 1w) + ;;>. elf- i ( tl. J1;?-»:(c;,(IJ£6 (-?) - i (6 (-I~.U~(f'}. 
I . J j3fi' r	 :; 

3 



neliCTBHe (10) KBa~paTH~Ho rro 8~eKTpOHHOMy rpaCCMaHOBy ~epMH-rro­

mO,M no HeMy MO~HO rrpoMHTel~MpoBaTL B 3aMKHYTOM BM~e. TIpoHHTerpHpo~ 

BaB R perY~HPMSoBaB orrpe~e~Te~L, rro~ W,yHK~OH~ 8~KTHBHoro 
~enCTBRR 

.) _ ;VI(c~ PO)-" /}t £)
~ = 't z:C(fl)C,.f?) r t:z. tiel . _ ~ I1 , 

t'// '"'.- 0 / ;11/ tJ. () tJ () J » 
t1 ,P » .» ) / 

111c:~ fitIc~ u, £) = 1(1i.,- .5;,,7> )Sf: Se.; "i 7'-/~IJ -E) *~; 5c;;, uftl2L 
\ ).J~ (II) 

.- !T1lf,;-1ft/-~)r Z{; )') '/~J4. 
1 F ( ~9r k /:, 9) tv;~j \°<:3tEz 7' ~6;~ f- ~ (fi~ x 

" (C6'/f'J ~~ ~& - i<6(-~{61 J,:;~ ) ) 
r.ne :; - CIDJIBOJI Kpoaexepa, ­

3.neCb p8rY~RPRSauHR rrpOM3BeneHa TaKHM 06paSOM, ~To6~ BH.neJIRTb H3MeHe­

HHe rrOBepXHOCTHHX CBOMCTB rrO~O~KH B pesyJIbTaTe a.nCOpO~H. CJIe~yeT 

OTMeTMTL, ~TO B onpenezenae MaTp:IDJ;H: /VI(c> J!9,"'k~ U-, £) BX0.nI1'l' xn-

MMQeCKHH rrOTe~~, COOTB8TCTBYIDmHM 06paSOM rrepeHopMHpyro~M 0AH08JIeK­

TPOHHHH orreKTp CHCT8MH. TIPH STOM, H80MOTpR Ha TO, ~TO XHM~80KMe rro­

TeHWiaJI1l no M rrOCJIe ancopouaa OTJIR~aIOTCR aa OeCKOHe<iHO MaJIYIO BeJrn~­

HY, rropanxa OTHOllleI-illH AJv ' TeM He MeHee STa norrpasxa naer KOHe~­
HUH BKflan B pac~eT WH3M~ecKHx xapaKTepHoTHK OHCTeM~/4/. 

C.rre.n:yR paOOTaM/
2

/ , rrpe.ncTaBHM 06(1'), L;.6 (-11 B BI-me 

~(f) = -iIPfl!1tt ~tJ t; j t;'£ff» = -lpAiU fo ~ (12) 

C y-qeToM cIx:>PMY~hr In letA '= Tr fj, A Sr,W}eKTHBHHH WYHKIU10HM netioTmm (II) , 
C rro.nCTaBJIeHHHMH C6(~)' <:;6(-1;)(12), rrpMHllMaeT BH.n 

'UflJl/' ~ jJ I -r / Mil icr « e}Sell L- ()6-6 + /r on: ,} 71 I I ~(I3) 
~ 6 M //~ tJ tJ 1).)

I / .J '/ 

r.ne 

I-de v;. .. ~ <-=) .s: /(71,;- .frJli'r +f/,;-~)S;trjx 
> 'ltk, I ;Y. 'II :L 1: 

x ~'L~"i - g (/?-'P+ Pre! JJ;~ S;" 4 =.E +k- ~ 
/ r ~ ~I / 1 ~ ;; +- J 

4 

66· 16A )J).Ul napaaerpoa , HMeeM CHOTeMy ypaBHeImll 

t;{; = :ff -r;I (J..:6;6r Jf:9~ ~u£) . 
//14J--1j)j1: 1;,w. ~"'- + (?IJ-C~~ &b,~ ~'i fi~ 

. --:[ (14) 

~ ff(V;~4~ P1~~) ~UI ~& 1 j
r II I!J I "d .I ~J ' 

rne BbIOOP 3HaKOB rrepe.n 6 orrponeaea (13). T8.KaR ·CHC TeMa ypaBHeHHll 

(14) ,n;OBOJIbHO CJIOJli.Ha H MO.lKeT HMeTo. KaK Mar'HHTHoe ( ~:f=. l6 ), TaK 

H ,HeMarHHTHoe (. ~ = ~6- ) peneaaa , ,I(arree cocpe.noTO"tillM BIDIMaHHe na 

pacxere :5'-'t"// (13) Hero HCrrOJIb30BaHHH )J.JIH. aaaxasa CBOHCTB Mo.n;eJIb­

HOff CHCTew. 

3. PAC1IET il>YHKUYIOHAJIA 3~EKT11BHOro lLE!1CT.I3lli1 

CTaTHCTH~eCKl1e CYMMhI Hen.neaJIbHOff H "H.ne':OioH" If;:· =- It- = z: -= 
:::::: 0) CHCT8M:Z ,~" CBR3aHH: COOTHOlIIeHHeM 5 

~/zc ~ e7'~(p-3J/e~~_Q:J 
(15) 

= Jef!($)c:4~/l/Jert?&CZfd¥tk~ = eli~~'~ ? 

'~ ~ 

rne L- ~ . - OYMMa BRJIa,IJ;OB CBH3H1lX BaKYYMHIix .nnarpaMM; fl..! 52 -12 -.
i 7 Q 

-rrOTeHIJ;H8JIhI n.n;eaJIbHofi H Hen.neaJI:bHblX CHCTeM. 3.nec:o paSHOCT:O ( 52-520 ) 

Mo~eT OUTo HHTeprrpeTRpOBaHa KaK 

(16)C-R-~ =GJ-~~-21) 

rne oL ' ~ - COOTBeTCTBY!OJAHe K08@lH~eHTbI rrOBepXHOCTHoro naraxe­
o 

HHR, a g. - MO~a,JJ.:O rrOBepXHOCTH IIJIeHKM. 06paSOBaHH8 MeHKH CMSaHO C 

"MeKTpOHHofi" "tiaCT:OIO SaTpa"tlliBaeMOH MHHHM8JIoHOH pa60TbI (16): 

~.. = ~-~),2r , a TeMOTa ancoponaa orrpeneaaerca qxJpMyJIOM/
6/ 

m,~ ;;; ­

(17)t2 = -Tf:rf;j)s.: 

5 



.7 

I I 

B npHHflTOM npH6~eHHH 8~eKTHBHoro ~H~oHa~a ~eMcT~HR (13) HMeeM 
dr» / -:IC j . i ) 7/ :1 

. _ -:15-1	 r] M ,~..Jpll =.-3 ./" '7- s> - ­
C'

Rt;,ih ~ r ' pli..	 (I8) J" 1- tf.:~r 7""'-0·_6- jO u~;;; 6 -'/4;.- §l'" 

nanee I~~eco06pa3HO ~HK~OHan 8~eKTHBHoro ~ellcTBHR (13) rrpe~CTaBHTn	 ,1. _ 1"2- /.-'1S:>~ -.: 1 ~ 
/	 

(22) 

B BH~e nM (~ 6'1./ - A~' "1't,).- ~k~ 
./"'0 j a;7:;6>: 

. . 1fEj1)~ 6: t .t-7i4v ~l!(~ .11, E) .-£L y;~ i)~	 
-1 .5""1./ = - z~ b --6 A,/I/actJP) _;lh t'\.(/) (j(I,J)

it 6 I ("/ I "/ h- f	 .Ka.K nOKa3aHO HHJKe, cYMMa ii:r I-Itd -~) CBO.uHTCR !{ pa3Jlll'lHhIM saaae-

HHRM, B 3aBHCIDIlOCTH 01' rrapaae rpoa CHc'reMbl ( c. , '11-, ,5.::t::6 ). DCJIe.n­r.ue §-1= !(1"-h){~ rflV-&_o)fj-r;}.f;4j J.;,fj ) t 
CTBHe 8Toro MOJKeT npoH30HTH H3MeHeHHe XHMil.'leCROrO nOTeHUMana 8~eKT­

pOHOB IIOMOJKRH flo .U = #1/(; (v;,-" r t- t1k-=r~) q;~I ~ t­
fir- /1../ I:L ~".:L 

O~eBH.uHO, ~TO CB.ff3n MeJK~ XRMH'leCKRMH nOTeHUHaJIBMH MOJKHO 3a,naTn 
lr--"" B BH.neOrpaIm'tllIBlllHCn KBa,npaTl1'lHI:lMH no V~,.f 'tlJ!eHaMH, MH npaaoa 'laCTH q;op­

MY~H (19), no~yqKM BHp~eHHe 
;J	 (23) 

• _~,1/ ") tf: /.' Tr4 1'1 '(~P, 11, £)
.5"/1 - - L- h ·-6 AA/lt) f) tJ tJ}?. ,	 /"1 /,1 J './ 

(20)2 ;/ :t. -:1/ . )-'1- -L ~~ !"'t~._~,[} (ItJ-cEr; ,
11-.---" ~~ :./

tj, k/~ tV 

r.ue B COOTBeTCTBRil. C BHllleCKa3aHHHM (CM. 38Me~aHHe noc~e qoPMY~ (II)) 

/11/ft?·Zf£) = 0'i1J-3iJ!;-ti: ~~ ~61. ,.. f{J-,e~6·)S4;: ~6 J./.,.
I I ) V I:J- I ~ / -y ~'.J. ~ u "'I '!t /
 

rne I - eMHH~.
 

M 'ip p P P/ 1tJ-.tlJ:i;-"-; ~tl2. 5,k + ,i4J S;;;; S;;. ~t/" 
I I I / 

=0 

(111 V K./~J. I ~) I.J .. 'I 7j ley I "2. »	 C y-qeTOM npe.ucT~eHH.ff (24), noc~e npocTHx npe06pa30BaHHft, no~ 

npHORMJKeHHOe BhIp~eHH8 ~ ~~o~a 8~KTHBHoro ~e~cTBH.ff7." _	 ~ -"2 
$,...., = - -ftl ' ? = C -.f1-r k { . .- L - LAk.	 tll11 » -b -6 > .s rkI ,;Itt /'f() S~~ IIftfll L %(6 .,. z: &~ -iN, -E-b -r
 

1, 6 "I~6 14)
 (25)j'li1 - XIDJI~eCKH~ nOTe~H8JI an:eKTpOHOB B 'tllICTO:ti nO,IT,JIoJItKe. 
--f -f 

~ H J¥o orrpe.ue~TCH COOTHOllleHHHMR 
r laA/I!. j. ~ - ~z= f;.;/;tJ·-sr)01J-~J ;

V rr" /w -,Sic V n-r~ J ~ 
._ rd.R. :.: ~ + F =.fl:. _ 0 .52. = .lJ: (21) r-,w 1/ I I
 

n.../"I CO;> ~.;i1o c.-?
 . M 
rne coxpaaeas TOJII:>KO ~HettHHe. Ha.H60~ee BaJKHHe, no /y 'tlJ!eHH. IIoc­

rne 4 - 'tllICJIO CB060,UHhIX 8~eKrrpOHOB B nO,IJ,JI02KKe, a A; pasao oome­ ne CYMMHpoBaHHR no fPePMH-'W,CTOTe B .IU3yx UOC~8.nHHX CYMMax B (25) HMe­
MY ~CJIY CBOOO.uHHX 8~eKTpOHOB 1l0,IJ,JI0~ H BaneHTHHX 8~eKTpoHOB llpRMe­

eM 
ceM. B npocTei1meM cJI.Y'lae 11-;% = 0 ypasaeaaa (21) npHHHMaIOT BH,IJ; 

-: = Z0;lf' ~ ~t T x: ~ -itv- G6 
~ .-7 ~ c-6	 .'...-r-r1'.
 go b ~9/6 
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I 

Il 
, 

/i ~ )-:1(-I-~tl£.;U" 7' ~ I . - .,fj3 L v:-- .sF-~ x 4. t f b =-,'.1 » C1C:> Z 0; (33) 
p fifE' A IT k h Ii' ~iV r.: e +.:J 1/1 tf'r = 0 

I
 
5. _6 £.I6 >0 . (34)
 

. f~ P~6 
~
.> -.1 (26) 

t~ (c:/ ~ 1) -(C + d
J--J 

j, 

B COOTBeTCTBHH C (27). TaRRe xe pe3YJIbTaTH HMeeM 11;n:JIH ~ It< ::!:G> . 
B 60JIee 06meM cJIyqae ypaBHeHH.H ;n:JIH rrapaMeTpOB ~~6 CJIe;n:yroT

AHarrH3 WOPMY~ (26) rrOKa3HBaeT, ~TO TennoeMROCTb ~cop6UROHHOH ~eH­
w- 113 pa3JIO~eHH.H B p.H;n: ;n:JIH MaTpH~ B (14):

KH, onpenenaexaa 8JIeI\.TpOHaMH, KaR H cnenoaano OD,UaT!> , rrpa MarrhlX TeM­ I 

neparypax I:IJ>onoplUiOHaJIOHa T · 1. :1 1 1- i (35)!-13~ -r -B-8--,..···Ii .4 A /A"f13 1/ A A 

4. YFABREIDlli .IT.JIH IlAPAMETPOB t r e IIPl1 Hl13KID: TEMIIEPATYPAX 
rne 1/ = f~ - ~r) Sr"t' dwtA!. f6.6 + 4t"J -Cc,' ) & 6..t d{9: J;"i u! -' I" V ~~./... I:J. 'I u: C' ';) / I ~ I -::.J.-. 

ITpe~e Bcero onpe;n:eJIHM cpe;n:HHe ~CJIa 3arrOJIHeHHH 8JIeRTpOHoB Y3JIa
 

d co cnHHOM G . BOCnOJI030BaBllIHC!> qopMyJI011: (2),. HMeeM
 
-(.-~A 13 = -: (Vj,k-"',< Pi-;d-lf ~"i ~&2 )~ 9-,/') r . 

<fJ""b) =: b --; c= / -:q"f~ tlt;;6> = Ha OCHOBa.IDm WoPMYJlli (35) BMeCTO (14) 6y;n:eM HMeT:b 
?, 'fJ'oL fl (27) 

1 =----! T £ _ 1 L r I. . ~ L.. /'t /2~ 1r"" (36) 
= -/II" y<qf.76~76;> = % . .fG .- (6/1' ~~< ::1;:( 4Jj rIp/V 4f~9 !.!J:;6 g-[ WJ rr:i:-? ·f ... .) 

rne ~;;:6 = /-J1tJ - C;:-6)-:I > tf,'r/fJj = (lhJ -Yo -s -<lJYHItI.um 
B CJIY1ffie ~( = 0 CHC TeMa yp8BHeHH11: (14) CBe;n:eTCH R BH.IJY 

I'pHHa. ITPOCYMMhPOBaB pJfD: (36), no;ryqHM CHCTeMY' ypaBHeHH:l1;n:JIH 1£6­

Il ;;: .c: ~:J. , (28) 

.IG /~ (it-,) 
/I' 

'-cE+~ 6+ ~ -.LL!-1tJ.-c.-/-~Z1f/;0'tJ-~-)15-~ (37)tJ - b (>;1J -:-? "I'-.t:> !'" r: II~ ,1::.7
~? IC 

IToCJIe CYMMHpOBaHHH no q;eprvlH-1ffiCTO'l'e tJ B (28) noJ!Y'ffiM qT06~ nO~~T:b npaBHJIOHH11: pe3yJI:bTaT, CYMMY B (37) no <PePMH--qacToTe 

.1 CJIe;n:yeT nOHHMaTb Ra1\. rrpe;n:eJI _~ 

ft:6· = ;31:.'-6
e:: -t- -,l-.d 

(29) 

p _ ~ .:LL..e';W7:~iJ-,L _.!oL./f~'_,t;1·~38) 
ITpH' T = 0, B 3aBHCHMOCTH 0'1' 3Ha-qeHH11: napaaeepoa C.> J(., (29) 016 - 4111 13ft tv.'~ Z7 -r6 r r ll/c C'" . 

'2'""...,.",,() 1/
Mo~eT liMeT!> ITJITb perneHHM: 

TaRoe nepeorrpe;n:eJIeHHe (37) CB.H3aHO C y~eToM nOpH;n:K& paCCTaHOBItH <lJep­
~+b = 0 . MH-OnepaTopoB B raMHJJ:!>TOHHaHe (3). Ey;n:eM C'tlliTaT!> z CROJIO yronao1. tr 6 = liz - .> (30) 

\. M8JIHM, HO ROHe'tlHHM. 'Iorna PM (40) CXO,IU1TCH. ~ jJIY'iae HH3KHX TeMTIepa-'~ 
II =- 0 C .::::.0' C6 >0· (31) Typ ero MO~O IIpHBecTH R BH,Uy (CM., aarrpzrsep , 7 )2. =.1- » -6 .> -G'" ..>~6 t­

3. t =-6 
/ 

£c; :=.:1 » C:~6'> 0.; ,cG <0. (32) ,. -I 2. ~ Ii- y(dJ?£/s[ )
'rb rJ;t6 ~ I -r j3J1f' f!;;;. -G:;:6 ,< 7l' Vr;v.z + .177' 
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HET JIM IlP06EJIOB B BAIlIEA 6HEJIHOTEKE?!4)~/i-l-Z!J;!i _).t -f- ~ _ L~ P97r£;pJ~l-fl~ 
Bbl MO)KeTe nonyuars no rroxre nepeuacneaasre HI1)Ke KHl1rl1. ecrm OHI1 He Oblfll1 aa­{' 1Z V(ux+ JtJl (',~ 7 tT{4/-f- s;&J J J-	 xaaaasi paH.ee. 

1l13-84-63	 Tpynsr XI MeJlC,llYHapo,nHoro CI1Mn0311YMa no R,lJ,epHOH 4 p. 50 K. = i ~Li!.. j.lwlLG: -»: .tS'l'tj£ .\ 3neKTpOHI1Ke. EpaTHcnaBa,4exocnoBaKI1fl, 1983. 
~ 

-I-

/L' if	 .:17 o \.G ;-6 7E- rItJ:<~ f;;J) 
ll2·84·36(;i	 Tpynsr 7 Mescnyaapoaaoro coneiuanaa no npotinevrara 4 p. 30 K. 

KBaHTOBOH reopaa nona. Anyurra, 1984. 

ll1,2-84-599	 Tpynsr VII Mexcayaaponaor-o ceMHHapa no npofineraar-r 5 p. 50 K.~1 c- L_ t	 File"~ ~ t ~tt:. _ \' 25r V9.7t~[(--11 (39) 

r	 q,11311KH BblCOKHX 3Heprl1iL lly6Ha, 1984.f Y J' tr(tJ~;-.£& ¥ JT(4)'~~1)+:t 
ll17-84-850 Tpyzrs; III MeJlC,llYHap0,lJ,HOro cI1Mno311YMano H36paHHLIM 7 p. 75 K. 

npofineraasa CTamCTH'lecKoH MeXaHI1KI1. lly6Ha, 1984. 
(2 TOMa)

OlieB11,ll;HO, llTO rrpa 1/1)'"' = 0 H3 (39) ,nOJI.'lKHhI CJIe,nOBaTI:l pemeaas (30)­
llll-85-791 Tpynsr Me)K,UyHapO,lJ,HOro coaeutaaaa no aHanI1TH'leCKI1M 4 p. 00 K.-(34). ITPH STOM oy,neM IDJIeTI:l CHCTeMY ypaBHeHHtit 

BblQI1CneHIDIMaa 3BM 11 I1X npl1MeHeHl11O B TeOpeTI1QeCKOH 

cr:> q,113I1Ke. lly6Ha, 1985. 

I	 (40).C7b ll13-85-793 Tpyasr XII Meacnyaaponaoro CI1Mn0311YMa no fl,nepHoH 4 p. 80 K.t~b J7 t 
'r 

:1J. 3neKTpoHHKe.lly6Ha,1985. 
- 1. j/tv 

+0 4) ~ @,z-6 
ll4·85-851 Tpyrrsr MeJlC,llYHap0,lJ,HOH uncorrsr no crpyxrype anpa. 3 p. 75 K. 

113 (40) CJIe,nyeT, liTO B c.rryq.ae &".z:6 = 0 napaaerps ~6 w.e. Mbl AnywTa,1985. 

HMeeM pemeaae (30). £16 #0 , 
~ ll3,4,17-86-747	 TpYJlbI V MeJIC,UYHapo,UHOH WKOJIbI no HeHTpOHHOH q,11311KC 4 p. 50 K. 

AnywTa,1986.I	 ,:
,P C-6 ~ 4J « (41) I() z6 = - ._Y'-_ Q{'~a -- + Tpynsr IX Bcecoiosaoro coaeuiaaaa no ycxoparenara 13 p. 50 K.;FJ	 •ft/e~/ /~6/ .	 3apH)KeHHblX 'laCTlIU. lly6Ha, 1984. (2 TOMa) 

1'-	 t) 

ll1,2-86-668	 Tpynsr VIII Mescnyaaponaoro cesraaapa no npofiner-rasr 7 p. 35 K.liTO TIpHBO,nHT	 K peweHHRM. (31)-(34). q,H3I1KH BblCOKHXsaepraa. lly6Ha, 1986. (2 TOMa) 

ABTOpbl rJIy6oKo 6JIaro,napHl:l B.B. IIonoBy3a nOJIe3Hble o6CyJK.neHHR. ,[(9-87-105	 Tpynsr X Bcecoroaaoro COBell.\aHIDIno YCKOPI1TeJJflM 13 p. 45 K. 

3apmKeHHbIX 'laCTI1U. lly6Ha, 1986. (2 TOMa) 
JU1TEPATYPA 

ll7-87-68	 Tpyrrsr MeJIC,UYHap0,lJ,HOH unconsr-cexoruapa no q,11311Ke 7 p. 10 K.I. Gavrilenko G.M. Physica A, v.150 (1988), p. 137-158. 
Tfl)KeJJblX110HOB\ lly6Ha, 1986. 

2. B03.fIKOB B.M., ITonoB B.H•• 3an. HayqH. AOMM, T.131 (1983), c.28-33; 
ll2-87-123	 Tpynsi COBe!uaHHH "PeHopMrpyrma· 86". lly6Ha, 1986. 4 p. 45 K.

T. 145 (1985), C. 46-61; T.150 (1986), C. 7-16. 
3.	 Inglesfield J.E., Halland R.W. '.lElectrons at Sustaces", p.183 in ll4-87-692 Tpynsi Me)K,UyHapO,lJ,HOro COBeIUaHIDI no TeOp1111 4 p. 30 K. 

ManO'iaCTH'lHbIX 11 xaapx-anpoaasrx CHCTeM. lly6Ha, 1987.book "The Chemical Physics of Solid Surfaces and Heterogeneous 
Catalysis ll , vs t , ed , D.A.King and D.D. Woodruff. Amsterdam, 1983. ll2-87-798 Tpynsr VIII MeJlC,llYHap0,UHOro COBCIUaHIDI no npofinevrasr 3 p. 55.K. 

KBaHTOBOH TCOpl111 norm. Anyurra, 1987.
4. Gavrilenko G.M. and others. Preprint JINR E17-88-669, Dubna, 1988. 
5.	 Ilorros B.B. KOHTHHYaJIbHl:le HHTerpB.JIH B KBaHTOBOH reopza nOM H ll14-87-799 TpyJlbt II MeJlC,llYHap0,lIHOro CI1Mn03\1YMa no npofirreraasr 4 p. 20 K. 

saaasronencraaa MIOOHOB H nl10HOB C aeutecraora.
CTaTHCTHlieCKOH ~3HKe, M.,·ATOMH3,naT, 1976.	 llY6Ha,1987 

6.	 JIarmay A•Il, CTaTHCTHlieCKaR ~3HKa, M., HaYKa, 1964. 
ll17-88-95 Tpynsr IV Meacayaaponnor-o CI1Mn03Hy~a no 1136paHHbIM 5 p. 20 K. 7. A.A. A6pHKOCOB, A.IT. fOpI:lKOB, 11.E• .ll3.fIJIOIlmHCKHtit. MeToj:(H KBaHTOBOn 

rrpofineraaja CTamCTH'lecKoH MeXaHI1KI1.lly6Ha; 1987. 
TeopHH nOJIR B cTaTHcTH~ecKotit ~3HKe, M., ~3MaTH3,naT, 1962. 

3aKa3bl aa ynovrauyrsre KHl1rl1 MoryT 6bITb aanpaaneasr no anpecy: 101000 Mocxaa, 
J'naanosrasrr , niH 79. 113,naTeJJbcKI1H ornerr 06be,nHHeHHoro HHcTI1TyTa anapasrx HcCnCllOBaHI1H.PyKonncD nocTyTIHJIa B ll3.naTeJIDCKHii OT,nan
 

26 .neKaopH 1988 ro,na.
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