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BBe,n6 HH6 

MCCne~OB8HH6 pe a OH8 HCHOa CTPYKTYP~ ce'l6 a KU p8CCe RH~R aneKT pOHOB 

H8 8TOMaX H HOH8X H paC~eT nap8W6 TpOB pe3 0H8HCH~X COCTORHH~ npe,nCTaB

AHDT ~OnDrn O~ HHTepeC ,nnR npHKn8AH~ pa3,n8 nOB ~3HKH: na38 pH O~ c neKT

pOCKonlU1 , tlJl13I!KH nn8SIW. KB8H T01l 01l XI1MIUI, \!lH3MKH Be plCHHX c noe B aTIoIOC

\!lep~, aCTpO~3HKH H .lip. Cy ~ecT By8 T PR,lI U8TO,ll OB ,nnR paCQBTa XSPSKT6PH

CTHK p630H8HCH~X C OCTOHHH~ 8TOMOB H HOHOB npH B036y~8Hi!H s nS KT poaB

MH. Cpe,llH HHX H8 i!~OneB H3BeCTH~MH HBnHnrC R: M8TO,n CHnbHO~ CBR3H K8a8

n OB [1,2J, R -MaTpHq~a M8T OA [ 3J , MaT pj1qa~" B8PI!B~OHH~~ MBTO,n [ 4 , Sl 

M8 TOA Han036HHR KOH~l!ryp8~Ha [ 6J , MH Or OKoH\!lRrY PS~~OBHlla weTOA Xa pTpH

~OKS [ 7], rHn6 pc tll6pH'l6cKJdI SAHS~8TH'l6 CKH~ (HSA) nO AXO;ll [8 ,9]. Bce 

aTH U6TO,n~ Hcnonh3Y~T p83noz6HH6 no nHoR Bo nHoB o~ tllYHK UHH CHCT6 1W 

HBn6T8D~ an6KTpoH nn~ aT OM - no nonE OUY H860PY 6a3HcH~ \!l YH K~H~ 

8 TOIIII:I . H8XOZ1l8 HH6 T8K.IX ~88HCH~ \!lYH KIlH~ CBOj4I!TCR K pew6HHD COOTB6T

CTBYRlI18i1 3a,na'll1 Ha C06CTB9HHH9 3Ha'l8IDl.'1 rBl.mJIJ:,TOllliaHa ,Jl;ByxaJt8KTPOH

HOI'O aTOMa. I3OJIHOByJO cPY1JKl-\l'1iD HM8T~9ro 8A8KTpoHa. rrpllHa,II,JI8lKa111YlJ 
H6npep~BHoMY cneKTpy, H8X0j4RT H8 pewe HHR CHC Tey~ CBR3BHH~X HHT6rpo

j4H~epeH~H8nhH~x YPSBH6HH~ C rp8HHqH~YH ycnoBHRKH H3nY'l6HHR [I , ZJ . 

9TO CBR8BHO C PB3nHqH~M aCHMnTOTH'l6CKHY nOBeA6HH6Y BonHOBWX \!lYHK~Ha. 

TaKHY 06PS30U, ,nnR pew6HHR 3s,naqH pacceRHHR H B~'lHCn6HMR napaueTpoB 

p630HaHcOB H606XO,llHYO pemHTh AB6, Bo06~e rOBopR, pa3H~e 3S,n8'lH - 3B

j4aqy illTYPMS-]HYBMllnR H 38,n8QY KOillH. nnR peweHHH 3TO~ np06ney~ ~6n6co-

06pS3HO HCnOnl>30BaTh l}- ue TO,nbl [IOJ , n03BOllflDIUHe H8BneK8Tb HHq,O PIIS

~HID 0 pscceRHHH H3 ,nSHHbIX, nonY'laeu~ npH peweHMH 3a,naQH HB C06CTB6H

H~6 3HaQeHHR. Cnoc06~ nonYQeHHH H Hcnonb 30BaKHR He06xo,nHYO~ HH\!loplla

~HH YOr YT 6~TD pa3H~YM (CY., Hanp., 0630Pbl [10-12,I~). H8H60n66 H3

B6CTH~IIH B Lt. -no,nxo,ne RBnRilTCR: YeTO,n KOMnn6KCHbiX KOOp,nHH8T [II ,1 2J, 

KOllnn6KcH~~ Y6TO,n H8nO&eHHR KOH\!lHrypB~~ [13J, U6TO,n ,neTepYHHBHTOB 

~p6,nronhu8 [14], j -yaTpH'lH~~ Y6TO,n [IS], YeTO,n 1I0yeHTOB CTHnhTh6c8

qe6~weBa [16J, T-U8TPH'lH~~ nOAXOA[17], YeTO,n~ CB6A6HHR 3a,na4M pacc6R

HHR K cneKTpanhHo~ 3B,naQe HS OCHOBe He npepblBHoro SHanor8 U6To,na Hb hlTO

H8 [lsJ H, HaKoH6~, rpynna ueTo,noB, Hcnonh3 Y~~BR HAe~ aH8nHTH'leCKOro 

npo,nonxeHHR: no 3HeprHH [19-21J H no KOHCTaHT6 CBR3H ~22-27]. 
B HacToRme~ pa60Te npoBo,nHTCR ,nsnhH6~ill66 PB3BHTHe MeTo,na aHSnHTH

QeCKOrO np0j4onx6HHR no KOHCTaHTe CBR3H ,nnR onHCSHHR pe30HaHcH~x COCTO

RHH~ B YHOrOKaH8nDHO~ T60pHH pacc6RHHR 3neKTpoHoB Ha aToM8x, Ha'laTOe 

B C6PHH pa 60T [ 26 -27]. OCHOBY ),I6TO,n8 coc T8BnReT 3Ha/J.He CT PYKTY p~ KOMn

neKCHO~ nnOCKOCTH KOHCTBHT~ CBR3H 9' nap~HBnbHoj;j MHorOKaHanDHO~ S -W8T

PH~~ H onpe,neneHHe pe30HSHca KSK aaanHTH'l9CKOrO llpO~~9~H COOTB9TCT
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BYKlI\erO CBflS8HHor o COCT OHHilH no If [ 22,23 ,26]. 38MeT-ilM , 'lTO B O.1lHOK8

H8nhHOM p8cceHHHiI MeT O.1l 8H8 ni1 TiI'leCKOrO np0.1l0nMe HilH no KOHCT8HTe CBHail 

6~n npaueHeH .1I nR onilC8HilH HeKoTop~X H.1IepHHX CKCTeM B p860Tax [23]. 
Pesy nhTaT f> Bf>t1i1Cne HilU n8p8 ueTpoB (nonolK6HilH E't iI WI1PHH~ r'l.. ) peso

HaHCOB IfJOPUbi PH.1I a o'rpilU8T enbHblx il OHOB ( Be -, L i -, fit!..-), BbinonHeH

HbiS B npil6ni1*e HHiI XapTpiI-~oKa [27], YKasblB8~ Ha Heo6 xo.1lilMOCTh .1Iono n

HilTenbHoro Y'leTa Ko ppenHUiloHH blX iI nonHpKs aUiloHHHX 3~WeKToB. YTO'lHeHHe 

pesynhTaTDB B pauKax UeT0.1l8 HanOlKeHilH KOHWilrypaUiI" Hnil uHoroKoH~ilry

p8~iloHHoro MeTO.1la XapTp~[-~OKa Tpe 6yeT TPY.1l06 UKilX Bf>'lilCneHilH. B TO xe 

Bpe UR ilcnonhSOB8HH e Ko nne KTKB H ~X nepe ueHHblX (rHne pc~epil'l6CKilX KOOP.1lH

H8T) B paMK8X 8,1J,H H6a TiI 'leCKOrO nO .1lX0.1la [8,9J nOSBonfieT Y'leCTb Koppenil 

pOBaHHoe .1IBHEeH Ke 3neKTpoHoB, Kc nonha YH He 60nbwoe 'lKCnO yp8BHe HiI~. 

. B H8cToR~eU pa60Te Ue TO .1l 8H8ni1TH'leCKOrO np O.1l0~eH ilfi no HOHCTaHT6 
CBfl SH B p8MH aX HS A-no.1lXO.1la npHueHeH ,l\nH Bbf'lilCneHHR ~ p 0 P6S0H8H

ca iPoPMbI B e-- J.I pacceRHiliI. 

1. A;:\ila6aTH'le CKiI.!\ r~me pc q, eplI 'l9CKH ~ 6a 3HC 

YpaBHeHile WpS.1lilHrepa ,l\nR .1IByxsneKTpoHHoro aTOMa c SapR,lIOM ~ B 

rilne pcwe pilQe CK IIX KOOp~HH8Tax 
i. 	 ~- e- £ 


n It: 1. .2 ' /'>/P,.::6, /< ... r .
~~~ 1\ ::fl :t. + 'It , at. =OU"'-'-;rt "t/zJ, 'l"= lBi.Y~:} ,1.::1.,2. I.~}Ze; 
Hue eT BH.1I (e= 'h :me =1) [8J 

(I)8Y~R,?-)~~E Y(R,S2), A A 

H=- Rl' () R R () R + h. (R.) , 52 =(.£, 'l1., Zt J I 

r~9 h. (R) eC Th yrnoBaR 'laCTh raMHRhTOHHaHa Ha cwepe Sf (S2) , sa

BHCH~BR OT R KaK OT napaueTpa 

h. (R) = fe R) + R-! V{C£ ,~t), 

T(R) =_ Lf ,{ 2 Sih ft ", r;) _ z: _ r:: 7, (2)
R2. S4n/U 90£ ~ cal10t ~ 

VIti. 7j; ) _ ! .l t~ t 	 (3) 

\ C J 1.1 - - C6:L rJ, - ~ oL +(71.---oStn-"'--J,.s::!.ol:""'a;a.-V.-'S.-:!l.)"""t,;1."..z 

DOTeH UH811bHBR 3HeprHR R-i V (ell V-:Li.) 0 6pa lItBe TCR B OeCKOHe'lHOCTb 

B To~ e Tpo~Hor o CTORKHOBeHHR Q8CTHU R= 0 H B TOQH 8X napHblX CTOIlKHO

BeRHA 
(B) ~.t e [ 0, 7C] , ct. =: :f[/~ , 
(2}) '/J"u e[O,.7L] 1,,(.=0 , (4 ) 
(12) 1J'~t == 0 , of. = ;t['/f . 
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~8anou.w BOJJ1JOBIIl q,JH~HIl Y(R Q) no nonHollY Ha Oopy 

;, ~ (R;Q )~:1 EL (S.fjpem6HIDi 38l1.8 '1'H 

h(R) ~ ((<;)2)= R2 U (R)~(R;52), (5) 

3O}:'''''' c .....p ........ ",p.' JQ'P:R1.{.rr;z$5, 8 =3/2," c~p,
S =Q [29J 

(6)yly>= SJQ{ ~ (R;Q)P.,(RjQ)= ~Y' 
Rtf ~ 

• 3.11e Cb ~ (R) ee n 

KBI< 	 OT n8p8M~!pa, .1Ina 
s no.e HHe .~ . KWe6T 

(6 ')~ (R;Q)~(R;52'=r(Q-52'. 
C06CTB6 HHble 3H81{6HilR ( TepUbI) , a8BilCHlllile OT R 
~HI<CHpOBaHHoro Ha 60pa KB8H TOB bi X qHCen~ • 
BHA 

Y(R,Q)= R-~~ ~(R) ~(R;Q) . ( 7 ) 

il O.1lCT8HOBKa p831l01leHHR (7) B YPBBH6Hil 6 (I) iI ycp e.1lHe HHe no 6BS ltCHIiM 

!lJYHKUilRU 1?.,J.I (R jS2) nplmO.ll.llT I< CHC Teue CBH S8 HHliX OObl.K HO BeHHblX 

~lIiWlepe HUilanhHblx ~BBHeH Hj! ~nR KoaiJ!iJ!Hl\ileHTOB paanOlKeH>lR ~ (J<) : 

~ {-D;(R)+[JJR)+ R -t[r(r+ 1)+X(~+4]-t4<t>}5 (R)=G, 
~ (f( ) =Cf (l()-X(X+-v)R-1, . (8) 

(9)Y. (0 ) =t; (00)=0, Re[O,oO),/,V=i,£, ... 

rAe 	 [[((+1.) +.?'C(X+4)].r<-t- ueHTpo6elKHbllt nOTeHUHan. 
X :: .tt + .t'J. + f n - r KnepMoMeHT, .it. H ..tt - op611TanbHble I.IOM9H

T~ aneKTpOHOB. n - 'lilcno yanoB iJ!YHKUiIiI . 

A-. 	 • ~ II. p(LI.+i./.tJ~+~~ ,)9j I. MIr; 1)EL2ts1 
't';X := err. SUt rJ., U)j, Qt n. (Uj JI,4, I" £, t l4 

no nep61leHHolt cJ, [8 .9J , Yj~t - 6H~ep>l'le C Killt Oa3Hc B 

Lt (St('l~ ) xs t ('l~ ) ) [8:9J. B p;t+ ~/ L1.+#)(£,ot) _ nOnHHOY HKO-

Oil. 3~eCh L a f1 - nonHbllt 1II0yeHT Hero npoeKUHR Ha oeh Z, 

~Y ;;Ylv>ft. + ~/A /Y> +rR-t<}{ IY> (10) 

-	 KOBapilaHTHaR npoHsBoAHaR [29]. 
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li pe aynbTsTe paano:aeflUl 683i1Ctl1:lX CPYHlmil" 4>~ (R· 52) no 6Kc!fJe
Pill{BCKill.I rspMoHHKSM Y~~1f. ('l"t, it) npUO.l\iIM K CI!~TBlole CllR
38H~ .l\H~Bpe~~Bnh~X ypBBHeHa~ .l\nn K03~H~KeHTOB 3Toro pS3nOKeHHR 

jt~t,.(R;of.) [8J 

[ _elf _ .t~(L1.+1) _ ,It ~+J) +- R2() (R~l q. ,,(It d.) +J:i! cttl tcl .>itt (I. jM (j LJ ((.II. €-l , 

+ Rk <Y~;f(~it) J V(rJ.I1tu.)fYtiZ(~,i2»Jt;4'(R;rJ,)=o(.II) 
K03~IU\H~aTbi <ry;;,,, IV(d., ~t) JYt~4'> OnpB.l\enBIW B [s, 9J. rpSHH
4Rble ycnOBKR. BblPalSD~B orp8HH4SHHOCTL BonaOBoA ~YHKUHB H Yl{i\TblBaD
IlIKe npHHlUln naynH, HloleDT BMA [aJ 

it,-!" (r<; 0) = 0 , 
!.t+4 +L +S 

!f~t Lt, (1<.; 1f/4) =- (-i) !:L£Ls (r<;:JLAJ, (1 2) 

'th~£ (g i.:rA) =1_ )~+4+-LtS+ r!j1'j:(R.: ttA2JOt. l! 	 ~ ) 
~CCnS.l\OBSHHe CXO.l\KMOCTK rKnepC~epHqeCKOrO 8.l\Hs6sTK4ecKoro ps a noxeHilR 
.l\nR r enHe nO.l\06HblX CKCTel.l, BblnOnHe HH Oe B paOoTe [ 28J, YKS 31:1BS 6T HS 
OblcTpym CXO.l\HMOCTb STOI'O psano¥eHHR, 4TO n03BOnHeT OrpSHill{i\TbCR B 
ps anollle HHH (7) rrepBtlMl<l Np" 'lJI6H8W!. 

2. 	 AH8nHTHl{ SCKHe CBoMcTBB ~ -1.I8T PHUI:I K8 K ~YHKUilH KOHCT8HTbI 
C Bfl3H H SHB pI'HB 

nnR npHwe He HilR we TO.l\8 SHSnHTHl{eCKOrO npO,l\On~eKKR no KOHCTSHTe 

CBR3i1 He o6xo,l\HlIo 3H8Tb SHSJrnTlf4eCKHe CBO~CTB8 .s -WaTPilUbI KSK qiYHKUHB 
KOHC T8HTbI CBRaH Jr H SHSPI'HH E . TSKoe HCCne,l\OB8HHS B PS I.I K8X MHOI'O
KSHsnbHOa TSOpKH PSCC6 RHMR s nsKTpoHS H8 STowe OI:lHO BblnonHSHO B ce pHii 
p860T ~26-27J . BHe.l\8BHS" ' ps60Te [29] Oblns paSBHTS KoppeKTHsR 8,l\KSOS
THl{ 6CKBR qiopwynHpoBKa IoI H O I'OK 8 HS nbHo~ 3 a~a l{M PSCC6 RHHR B CHCTeye Tpex 
l{SCTHl.\. B ,l\aHH OM pSS,l\6 ne , cne~YR oO llle ~ cxe we [ 26] iI OCHOBblBSRCb lia 
PS3YnbTSTaX pB6oT~ [29]. I.IbI npOBe.l\eW HC Cne,l\OBSHH6 aHBnHTKl{eC KKX 
CBO~CTB WHO I' OKa HanbHo~ S-UST PH~I:I . 

ITepenHweM YP8BH6HHe (8 ) B BH,l\e

[iff: -i NdJ;!(X+4) +j V(R)+Kf]PrR)=O, (n ) 

r;lle t I V(R), K - KB8,l\p8THbie loIaTpHl.\bI p83Me pHocTii IrR - ;VR , onpe
~e nH6 101 b1e COOT Ho we HIIHMH: 

~d = ~aI I /' ,)-;.~,.£, ... , ~ , 

4 

~v ([<)= £~lv)lr~v(R)+A)Y(R) -If(R)Fv, 

A v(J<')=<~/fRIY>+[R-~yJv7' ( I4 ) 
~ / 	 . 

1<.( =V;~f""'(E~-""'£""".,t,"M)' - K8HsnLHbl6 IDAnynbcl:I I K. f.", - SH8prlU! llos 6YI:,lte

HM oL- r o KBHan8 , If - ns pSMe Tp , xapSHT6pil3YDwil!t ilHT eBCHBHOCTb 
"BKJlD'l6HMR" BaSHMO.l\e~C TBH R. ilps // =0 B3eilll.O.l\dc'l'Bil6 OT CY'l'C'l'Bye T. 
SHSQelUl6 3' =1. OTlleQae'l' psallbHOIolY WH3iflleCKOl.lY cnYllam. 

ACIOO1TOTHKS BOllHOBOit WYHK~RM PI' (K, R) npH 60nbUlilX I< WleeT 
... 

BH.l\ [29] -.J.~~ -i{KR-3fCfZ~ i(KR-~l- U
P /K R)- -~,;) I-e -.e :s~) ( I S)! l~ ' ~R~oo , 

f.l\e S ecn ns pUHSllLKaR I.IHOI'ORaKBnbKB R loIaTpH~B paCCeRHHR. PemeBBe 
ypaBH6HHR (13) C SCIOO1 TOTilQeCKKM ycn oBHeM (IS) y~oBneTBopfieT 1.18'l'PHIlHO
loIy JrnTe r psnLHOUY ypaBB6 1lH1O JJMuma8.ua-lliBHHr6 pa 

~ (K,R)= U:xU~,R)+3 fJI<'Nx(K; RJ!~~ (K,K') (16)I 

rAe Iv'x (K ;1<, R') eC Tl> R.I\: O RHTe I'pSnLHOro YPsBHeHBR (16 ) 

;V~ (K; R,R')~C;c(K;RJ<')V(J<'), (17) 

') _i9C(j+X)k -.1U !KD ) (:!(f-)!yI? \G~ (K;f<,R =.e ;t'11I'<VVXl"".,)1 (18 ) 

R{ ::; m-in (R, R') • R.~=rruvx(R.,R') 
- qiYHK~ilR r pilH8, Y.l\OBne TBOpftm~H YPsBHelUl m 

[r1;.-If(,rt1 ~F:rt4) +Kt ]G:t (K; R.K')=ro<-It), (19) 

•U:r (KRJ=y%p't,lR) '~ (KR)=Yl£f8- '1It.!l:+t (KR) , 
V/" (!-)(KR': i£":7irr~ ~H~) (KR) V(,tJtKR '=-if?fK.tJl f?) /KK\

1:. } f T~X+t I, 1: (~ / £ n(+X+j{1 ) 
- eon WYHKURH EecceJUl , HeltM8HB R r SHKenH ( ne pBor o It BToporo POA8) 

COOTBSrC'l'BeHHO. Cne.IIYR o6~elt CX6MJ ~30], BBe,l\eW perYnRpHOe pe wsRKe 

PS-'Uf(K.,R)= rJ'Uf{K,R)+i[IV;e(K; r<,R')f) 'r6§(K;K'), (20) 

Y.llOBneTBOplU)lIIee r psa.JlqHoWY Y0 J1 0BHII 
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lim P. ~(K R) R- ((+X+J.) 
R-O! ' - I . (2I) 

PerYlIHpHOS peme HMe u o~e T Cibl Tb npsAcTaBlI eHo B BH,lJ; e nHHe l\H ol\ KoyCiHH8QKH 

U8TPH4HWlC perneHM~ ~ocTa 

Pi~(K, R)= -(ti r1{F;(KIR)K-J;(K)-&+(KR)K-~ (K)] , (22 ) 

KOTOPblS Y,lJ;oBneTBopfl lilT yp, aBHeHl1!O (13) M rpa HOI l!HhI.14 ycnoBlliul 

-lim e +t(KR - 7£C(~Xl)F. ±(K,R) =I . (23) 

R~oo ! ± I) 
3HaK "+" H " _" OTBel!aeT paclCoAR IllMMCH H CX O,lJ;R I!(lUICH BonHaM. 3.n,SCb ~ (K; 
eCTb .I48 TpHua ~OCTa. KOTOP8H onpe~enHe TCH Ka K 

~±(K) == W[Fs±(K, R), fj~(K)R)J:-
=F/~.K)D(R) F~tIf'(K,R)- {5(R)FJ(K,R)} F~K, R), 

r.n,e ,.... II 03H848eT TpaH c nOHMpOB8Hl1e, 8 W -BpOHCKMaH. ! 
" + )MaTpMua ~OCTa fF"g: (K CBfl3aHa C peweHMe M VlOCTa COOTHOWSHHeu 

(21+ )~j:(K) == 2- ((+X f t) f:o RP-:tF: (KJ<) , 
M3 KO Toporo cne.n,yeT. l!T O pe r ynHpHhle peweHMH Mue lOT aCM.I4nTOTH)1CKK~ BHA 

r 'lifffrR''--'' _~t-TJ(J.r.ii,(KR- ~~X~(K)-i~R-¥l~rX1(25 )
r! IJ, )KR~oo t '! ~ ~ . 
CpaBHeHHe BblpaiKeHMH (IS) C Bl-JpalKeHM eM (25) npM R- 00 n pMBo.n,iiT K 
cne.n,YIDllleMY BH.n,y .n,nfl MaTpHUbI pacceflHHH: 

(26 )S!(K) == eifiX K- 11i(K)[~-I-(K)r~K 
KOTopaH B TspMMHalC HOpMupoBaHHoH IPYHKUMM AocTa 

Ii (K)= !ljt(K)[(2Z+*)I/tK;/:?" i'[.t 
npMMeT BII,Zl; 

(27)Sj(K)=KI 5(m-( K-fJ;(K)U;(K)fKf 
npMQelolS+S=-3S t =I . 

TaKHY oCipa30M. 3a~aQa Kccne AOBaHMH 8HallMTMl!e CK HX CBO~CTB S -MaT

PHUW CBO.n,MTCH ~ Mccne.n,OBaHOI!O aH8llMTMl!eCKMX CBoHcTB MaTpHU AOCT8f~(K). 
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KaK nOKa3aHO B paCioTe [31J, IPYHKl.\Mfl He OCina,lJ;aeT npOCTcJ:.!lfj j (I<) 
aHanMTIll!eCKHMM CBO ~CTBaMM no 3HeprMM. O.n,HaKO TaKMMM CBO~CTBaMH oCina.n,a
eT .n,eT e p.l4MHaHT OT MaTpHl.\bI ~OCTa, KOTOPbl~ 3KBliBa neHTeH [3IJ onpe.n,enHTe

mo ~pe.D.I'OnbMa. A 31Iel4eHTbI S -MaTpOll.\bI BblP8l181OTCfl l!epe3 onpe,lJ;ellMTenb 

~pe,lJ;rOnbMa L)./t (K) C nOlolOlllblO npocT hix COOTHO WelU! 1! [30] 
. £ 

(" := Lle-( ... ,-K,t" .. .) (~ \_ ~ S - ~f(·,-K",- K&I··.) .(28) 


J..£.ci. ( ) 1 &J"'P I - uu ~ III " ( ;)
A O

'! ,.. ,1<.<1-,. .. , / 1/ Ag- ···1 KJ., K.", ... 
T eM caMhiM MCClIe,lJ;OBaHMe aHallMTMl!eCKMX CBOI!CTB S -yaT pMl.\ bI no 3HeprMM M 

KOHCTaHTe CBH3M CBO,lJ;MTCH Tenepb K H3 YQSHK IO aHanKTMl!eCKMX CBO~CTB ,lJ;e

Tepl4KHaHTa ~pS,lJ;rOlIbya. nO.n,OCiHoe Mccne.n,OB8HMe y,lJ;OCiHO npOBeCTM C nOlolOlllblO 

peKyppeHTHoro MeTO,lJ;a [30,3I] . 
PaCCloiOTpHM MHTerpalIbHoe ypaBHeHKe (I6). Ero peWSHMe MIoIeeT BM,lJ; 

00 

~ (K, R)= Ux (K R)+ A ffi(K) ) rlR' lJ (K; R,R ')U~(KR'), (29 ) 

r.n,e 'r!- (K; R.,f!.') - nePBhI{ ItHHOpO onpe.n,enMTenfl <tlpe,ilrOnbLla. 


MaTpMl.\a 1 (K; 'R, )2') HalCo.n,HTCfl M3 pa3nOll(eHMfl B CTeneHHo ~t PflA no KOH

'~'(r K, K')=~l n ~(r<)(K; R,R'), YC·YK; R/)=fix (K; R,R1yO) 
4neHbI pH.n,a (30) y,lJ;OBneTBopHIOT npOCThI.14 peKyppeHTHbI.14 COOTHOWelU!HM 

[26 ,3~. AeTspMMHaHT <tlpe,lJ; rOlIb.l4a MIllSTCH B BM.n,e cneAY!OllIsro pa 3 nolleHMR 

,c,,,(K) =£ - j;, -a;. Sp [II< Yj" -')(K;!?,R ) (31) 

nlIfl MCClIe,lJ;OBaHMR CBO~CTB CXO.n,H.I40CTM M perynH§HOCTK PH.n,OB (30 ) K (3I ) 
HcnolIb3Ysloi Ol.\eHKM ,lJ;lIfl IPY HK14M I\ U,dKR), W;/(Kf. ) R(;x(K. ;R,R') 
[32 ,3I+J '1: 1. X 

IYIR(IKfR \{+ +{ M I YR(I I< IR )-r-IU;;t(KR)1 ~Ce 1-1-IKIR"J 'W'X(KR)!:.Ce 1+IKII< 'I 

)
t IK OO')/<C "IY/(R-R') (/KIR )f+X+(K'I-~ ('KJR' )-T-132 ) 
l1'.;eli ;F-,/'\ - (/ J.+/KIR i+IKIK' I 

, -I=:TmJ<, o<f<'R'. 
,llnH H,llpa N'z (K; R.. R ) nOlIyqaeloi oueHKY ~+~+J -y-.7: 

, /y",IR< -y.t.R> , R< ~) R.., 33)

!~:..~:!"~;~~:~,, ....ap. [;~~;:.)~~,::.1 ~u~J~~k~t ')

C yqeTO.14 (33) H Hcnonb30BaHHe ,lJ;OCTaTOl!HOrO ycnoBMH CXO~HIoIOCTH nanaM6e
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PSllORaSHBaDT, qTO pRAhl .6.ff{K) " '(,(K;K,/<'lCXOAR TCH B .! -nnOCKO
CTII D~ cneAY~~x OrpBHII'lBHIIHX HS DOTSH~lIa n 

JJR R IVJ.J (!<)/ ( 00 I Y", ~O rt.=J,t, ._,#, (34) 
o 

fJR. Re~/v~l~ /Vol, (R )/< 00, Yci <0 
ll pyr~1I cnOBBWlI, A I ( I< ) II Yj (K; R, £,) RBJIHIOTCR 

CKIIMK 4!YHK~IIHMII KOHCTaHTH CBRSII ~ , a napUllanbHaH 
fl BJI R8TCR 1t8pOwOP4!HO~ \pYHKUllel1 j . 

AHaJIorll'lHOe IICCJI eAOBaHlle CBOaCTB pe rYJIHpHOCTH /:J./! (K) II ~ {K; R,Rj 
no KJ. nOKaSbiBseT, 'lTO AnR 06eCnel{SHIIR perYJIHpHOCTIl no /(", Kpowe 
ycnoBlI11 (34) II (35) Heo6xOAilltO nOTpe6oB8Tb BbillOJIHeHIIR COOTB8TCTBeHHO 
y C110BIdt 00 

SIf( f(! I~J(R)1 <. 00 ) Y<t. ~ 0 1 	 (36) 
o 

00 ~ i-JY"dR, I ,) (37)fJR Rg V",,(R) ~OO, YiJ. < O. 
1/ 

TSKIIW o6paaow, npil BHllOJIHeHll1l YCJIOBIII1 (34) II (36) (111111 (35) II (37»
J -w8Tpll~a HBJIHBTCH wepowop4!Hol1 4!YHRUIl811 IIwnY11l>COB BC8X KaHanoB, sa

AaHHbIX B CBOII X BBPXHIIX (IIJIII HIlEHIIX) n011ynnocKocTRX. ilpil BHBOAe COOT
HoweHlI11 (34)-(37) npe,nnonara110Cb, 'lTO l =1. (IIHTepeCYKllllee Hac .e-- H 
paCCSHHlle). B C11Y'lae, eCJIII ~ >~ (paCCeRHlle SJIeRTpOHa Ha 1I0He), TaKKe 
WOUO nOK8S8Tb [43], 'lTO ImOrORaHanl>H8H S -waTpllua HB11RBTCH ltepo
WOP4!HO I1 4!YHK~lIel1 IIw nY11bCOB KaHa110B K~ , 3BAaHHbIX B COOTBeTC TBYKl~IIX 

06JIaC THX 1<", -nJIOCKOCTIl. B Ael1cTBIITe11bHOCTII Hac IIHTepeCYBT .5 -waTpllua 
RaR 4!YHK~IIR 3Heprllll. B STOW cnYl{SB KB&AHI1 ltaTplI'lHbI~ 3JIBlt8HT S -waT
P II~hI HBnReTCH npil q,IIKCIIPOBaHHOW! q,YHK~1I811 3Hepr llll E , IIwe~lIlel1 

aJIr eOpall'leCKlle T04KII BeTBJIeHIIR BToporo nopHAK8 B noporax KaH8JIOB 
E ~ E~ ,a TaKa e nOJI IOC8 B Tex TO'lKa X, rAe 

Jd J! (K) = ~!(K);.O. 	 (38) 

MHor o3Ha'IH OCTl> .5 -waTpll~ bI Ka K WYHKUIIH E WO&HO YCT paRIITl> , CKOHCTPY

HpOBaB COOTBeTcTBylO~Y~ pHwaHOBY nOBepXHOCTl> (CM., Hanp., [30,2~), 

Ha KOTOPOI1 8nelteHTH S -waTpH~hI 6YAYT wepoMopiflHblWll 4!YHK~IIHWII 3Hep r llll. 


3. 	~ORa1Illa 8UIIH II x8paKTep ABlIZe HHff nOJI~COB S -waTplluH B Ko~eK
cHoll J -nnOCKOCTIl H Ha plIWaHoBolt E -nOBepXHOCTIl 

llpIIMe HHH K ypaBH6 HHIO (D) TeopeMY rpllHa . no nY'l8eW cneAY ~utee COOT
HowsHlle, cnpaBS~HllBo e A1IH non~coB, OTBeqB~~ CBHsaHHhlW COCTO RHHHM 

(35)
° 

uenhlWIl aHaJlllTII'lS

S -waTpllua ~~()() 
,) 

.Jm jo rr;o (K,R) V(f<) ~JK, R)IR = a I (39) 

liS KOTOpOrO Cpasy cneAyeT, 'lTO :Jtn 10 =O. aTO OSHa'laeT, 'lTO e CIIH 
npll HeKOTOpoW Jr =~o IIMeeTCR CBRsaHHoe COCTORHlle, TO COOTBeTCTBY~~II~ 

non~c S -waTpll~H OYAeT pacnonaraTbCR Ha Be~eCTBeHHO~~ -OCII. EYAew 
C'lIlTaTb Tenepb, 'lTO 3HeprllR woxeT nplIHllwaTb KOMnneKCHHe SHa'leHIlR. B 
STOW cnyqae npllweHeHlle TeopewH rpllHa II IIcnonb30BaHile aCilynTOTII4eCKoro 

BIlAa 4!YHKnll~ Po! ( K, R) npllBOAKT K BhlpalKe HIlJO KOO 
a [I'. A-t 11_ V~ - t~ F.-Jm. 4 = - M-Wt 1'£,(\ e A+C1 0 Il. ... OO 

~ + 9Ah; :1m K; [P;' (0) J;'(K.'R)/~lflj:(f.R)V(K)5.(K,"f)/KJ ;40) 
BE = Kf (£1.=0), A 0v:j.:(K)=Oo 

AHalIH3 ypaBHeHIIR (40) n03BonHeT nonY'lIlTb IIHwopMa~IID a nOKanIlSB~1I11 no
nDCOB B ~-nnocKocTIl. BNAenllw B (40) onpeAeneHHhI~ KBHBn, Hanpllwep, C 

IIltnynbcow K'; . l1yCTl> l.~ < E < t-"Ho 1 rAe E.p- nopor HeKoToporo 
4!IIRcllpoBaHHoro KaHana.,fl • B STOW cny'lae AnR Bc ex KBHanOB C 0<: ~ 

HlteeW 

(41):1m K.;' :=: 0 R£. K~ >0 .1 

BblpaJtSHlle (40) nepsxoAIlT npil 3TOhl B

" rH 	 ,TJ..,,0

Jm!~ = -f R£ K; /Atil tLJ;'dlJr.//r.; IR)~r/.,(R)&JK;,R)jtJ ,<42) 

llnH OTKPhlTWt RaHaJIOB A.t, =0 [26,34J, n03TOMY ~nH BC8X ot ~ 
IIKeew ~ fJo =0 . llnH Bcex 3aKphlTbIX KaH8nOB nllil ol?>..I' +.:! ; 

~ X:C =0 I Jm K..;' >0 , (42) 

oTKy.lta, cornaCHO (40), nonY'laew :1m.. !,D~O. TaKIIK o6paaow, SC1III 3Hep
r KH HBnfleTCfl BelllecTBeHHol1, TO nonklCa B KownlleKCHO~ !' -nnOCKOCTH (jy
AYT nOKaJlIISOBaHH Ha Ael1cTBKTeJIl>HO~ !' -OCH. CnpaB8AllHBO II oOpaTHOS 
YTBSf/JIA8HII8 [26] : no JlJlC , pacnonoJte HHhI~ Ha Belll6cTBeHHolt OCII J - nnOCKO
CTII. COOTBeTc TByeT CBH38HH OWY COCTOHHII~. Ecnll 3He prHft KownneKcHa, TO 
nOnJlCB S -MaTplrlUhI C5y.ltYT pacnonaraTl>CH corlIaCHO (40) B KownneKcHolt 
~-nnOCKoCTH B B8p XHeil HJIII HKJtHelt ee nonynJIOCKOCTIl B 38BIICKWOCTH OT 
SRaKOS 'lIlC1IIITena K SHaWeHaTe1IH q,opwY abi (40). 

ABoeiUf6 nOllllCOB S -U8TPllUbI, OTB8'lal)~X CBH38HHWI COCTOIUUlftM, 
aaAaeTCft ypBBH8H11ew 

1r"r[ ~(K.R)f;JK,R)JRJ[r~:(K, R)V(R) ~/K.R)IRr(43) 
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=tJ.[fp:'(K,~)&.(K,R}lRJ[r~:(K.~-*i~~t~.K7~/t 

ilPH BYBO,lle aToro ypaBHeHKH Hcnonb30BanaCb Teope MS renbWSHa~e~HwaHa. 

Han paBneHHe ,nBHlteHHfl nO JIOO OB onpe,nenfleTCfl aHaKOW npSBO~ 'laCTH (4 3). 

Paccuo TpHM ,nBS 'lSCTH YX cnY'lSfl, ,nnH KOTOp~X y,na6 TCfl OneHHTb 3HaK B 

npaBoA qaCTH (43), a BUe HHO: a) a,nHs 6sTH'leCKOe npK6nR&eHKe, B npeHe6

pelte HHK He,nKarOHanbH~MK UaTpHqH~MH 3neUeHTSMK pa,nKsnbHo~ CBH3H, 

6) B np eHe6peaeHKH CBf!3H 3aKp~T~x KaHanOB C OTKP~T~MH. Tor,na cnpsBe,n

nHBO B~palleHHe 

[1/jo1{cIjo/JE} < O. (44) 

OTCIJ,na cne,ztyeT, 'lTO C BoapaCTaHHeu "3HeprVlH nonlOC~ $0 (E) B ff -nnoc
KOCTH, COOTBeTCTBY~~Ke CBRaaHH~M CO CTORHHRU H pacd6nolleHH~e HS Be~eCT
BeHHO~ ~-OCH, 6y,nYT ,lIBHrSTbCR B,nonb aTog OCK B HanpSBneHHH ueHbWKX ~ 

3HS'leHHa KOHCTSHT~ CBRaH. npH ,nOCTHlIeHHH KpHTH'leCKOrO 3Ha'leHRR~=df~, 

OTBe'laKl~erO TO'lKe CTonKHOBeHHH nonlOCOB B E -nnOCKOCTK npH E '"E-oJ!I0n'IJ

C~ r:5y,nYT BYXO,nHTD B KounneKCHYKl J -nnOCKOCTb. 
JIoKsnH3aUHR nomOCOB Eo (1') onpe,nenHeTCH T8KEe Bblpa.eHHeu (40), 8 

,nBHEeHHe nonlOCOB, COOTBeTcTBylJ~X CBR3aHH~M COCTOHHHRU, y,nOBneTBopHeT 

yp8BHeHHIJ, 06paTHoMY (43). KnaccHWHKaUHH P83HYX THnOB nonlOCOB S -uaT

pau~ H K8PTHH8 HX ,nB HEeHHR no MHoronHcTHog PHU8HOBO~ E-noBepXHocTH 

paccuoTpeH~ B [26J. AaHH8H K8PTHH8 coxpaHHeTcH H B cHTyaUHH 06~ero 
nonolleHHR, KOTOP8H ,neT8nbHO Hccne,nOBaH8 B p83nH'lH~X npH6HHlteHHHX [44

47J. 
CwopMynHpyeM OCHOBHO~ pe3ynbTsT ,nsHHoro psa,nena: Bce OCHOBH~e TH

nbl COCTOHHH~ ,nByxaneKTpoHHblX 8TOMH~ CHCTew OTox,neCTBnH~TCH C nonOO8

WH 5 -uaTpHU~ HS COOTBeTcTBylO~X nlt::TaX PHM8HOBO~ E -nOBepXHOCTH, 

nonOEeHHR KOTOp~X HBnHlOTCH WYHKU~flMH KOHCTSHT~ CBH3H ~ • aTO ,naeT 

B03UOliHOCTD COOTBeTcTBy~~HM H3ue HeHHeu KOHCT8HTbI CBR3H J- nepeBO,ztHTD 

O,nHH THn COCTOHHH~ B ,npyro~, H8npHuep, CBHa8HH~e COCTOHHHH B peaOHSH

CHble. TSKHY 0r:5PS 30M, a s,na'lS HSXOll,neHHH pe30HsHcHblX COCTOHHH~ CBO,nHTCR 

K ,nBYU 60nee npOCT~M 38,nS'lSU. A HueHHo, K 3s,na'le Hsxox,neHHH CBRaaHHblX 

COCTORHH~ H nocne,ny~~ero HX nepeBo,na B pe30HaHcHble COCTO RHHH C no-

1l 0~b)J SHanHTH'ieCKOrO npo,nOJIJlleHHH non~CH~X TpseKTOpKa Eo (I) no ff 
H3 06naCT~ CBHaaHH~ COCTORHHa B 06nSCTb pe30HaHCH~X COCTOHHH~. 

4. 	OnHcaHHe CBH38HH~X H pe30HsHcHblX COCTOHHHR weTo,nou 8H8JIHTH'leC

Koro npo,noREeHHR no KOHCTaHTe CBH3H 

B KS'leCT Se MeTo,na ann poKcHuSUKH non~CHblX TpseKTopH~ Hcnonb3yeu 

na,ne-annpoKcHMaHT bI (ilA) BToporo po,na ~I9,23,26,27]. il OCKOnbKY TeXHHKa 
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onHca HHH paaHblx THnOB pesoH8HCHbIX COC TO RHKa (peaoH8HcoB ~OPMbl H peao

H8HCOB ~e tn6axa [3sJ) pa3nH'lB SR, TO paCCMO TpHW onHca HKe KSlIt,noro TKns 

COCTOHHH~ B OT,nenbHOCTH. 
Ha'iHe H C peaOHSHCOB WOpWbI. OnHca HHe TaKHX pe 30HSHCOB npOBe,ne M C 

nOUO~blJ TpseKTopK" nomlCOB Eo (/I) . liJI:H onpe,ne Jt6 HHH HBHoro BH,l\8 no

nlOCHO~ TpaeKTopHH Eo (~) He06xo,llKMO AnR 3a,ll aHHOr O Hs60ps 3HS'leHKa 

{I t 1~. ~ H3 06JtSCTJ4 CBflaS Hlih\X Coe TORHHIi HS It'l'K C OOTBeTCTBYIO~e 
3HeprHH { E i }r~L • BBe,new II HsClopOB YHH!iJ0p\I>l aSl.\>lOHHhlX nepe
lleHHblX 

f/U;I ~'*x'" = (!-3'", ) 1 0I,:;1., £ , .... ,K', (45 ) 

B TepUHHax KOTOPblX TpseKTopKH nOllKlCOB Eo (XL, X.l, ... , X/f) 6y,neT rOllo

WOPWHO~ !llYHKUHeR. 3,neCb AI - 'lHCJtO KaHsnOB, I'~ =J'() (K.t. =0) - KPH
TH'leCK>le 3HS'leH>lH KCHCTaHT~ CBRaH, COOTBeTcTByKl~e TO'lKaW BeTBJteHHH 

no aHeprHH B noporax KSHsnOB 0(, • ilOCTPOIlU ilA OT II -nepeueHHblX [36J 

Eem, nJ / (46 )
('11., ..., X",) = Pm (XJ., ... ,XN)/ Qn. (XJ., ... ,XN ), 

rAe 
MJ, mN 

f) (x) _ '\" "("' Cl ~J, "'¥ r m - ~ ... L.. ~L". ·d.N XJ, ... X,v 
ot~ ~o t:/.1f=O ' 

~ IZ¥ 

= 	 (47)Qn. (X) L '" L. {s~ ."8>K x1~... xtK, 
./'I.:() ,,&K~O .I . 

X={XJ., .. . ,XIf) m= (~J., ... ,m..+), Jt.=(n,4., ...,n",,). 
ilo,nCTaBlIHR {E l} H '( ><I;')}, L':::~,£"", P, B (46 ), HueeM cHcTeuy JtH
HekHblx anre6pSK'leCKHX ypasHeHHR ~nH onpe~eJteHKH K03~WHUHeHToB ilA. linR 

onpe,ne neHHR n01l0:a:e HHIi £ '1 H WHpKHhI rr: HCKouoro pe a oHsHcs WOPlolU 

Heo6xo,n14M0 npO,llOnllHT'C noJtIJCHYil TpseKTopHIO (46 ) B TOliKY :J -:;. -1. : 

f( =t)=kn. E[mln.],..,....~ if:1 m.~co (x~, ... ,X"'), =Elt - -0 , 
n. ~ co 	 {J=~ IJ (48) 

r,ne ~ ~)~ft
Xct :: (1. -jd. ,01, =J,i, ...,"¥' 

3H8'1e HIIH 1';:w' onpe,nen!{IlTCH C nOWO~b~ Tex :a:e Ha60pOB { E. } If

{9i } Bblps:a:eHHew 
Cn1.,n]wi_ A Q/ /- "" ,.. ) Iff of- - .. 00 (f \K~ ,J(L,.,,)KN' yK..t.=o ( 49)"' 

n~oo 

r,zte ~ol. =[t (E - tot)] *: ~ =[t(t.J-&cL)J~ ,,-, =~,t , ...,1I. 
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TIPH HCnOnb30BaHKM TIA OT ~ nepeWeHH~X He06xo;n;HWO B~qHCnRTb 3HBqeHKR 

OnOpH~X HB60pOB ;n; nH 60nbwOrO qHcna TOqeK no Jr ' B KOTOp~ H~HO pe
WKTb 3a;n;aqy HB c06cTBeHH~e 3HaqeHKH. 3TO qHCnO pBCTeT C YBenHqeHHeW 

qHCna KaHBnOB, COOTBeTcTBy~~BH oueHKa ;n;BHa B~26]. TI03TOWY CneAYeT 
Hcnonb30BBTb OAHonapBWeTpHqeCKOe npe;n;CTaBneHHe TIA ["26], y~T~BaD~ee 
nOBe;n;eHHe annpOKCHMHpyeyO~ ~YHKUHV. HB paape3Bx, o6ycnoBneHH~x TOqKaWK 

BeTBneHHR B noporax KaHBnOB. 
tl OTnKqHe OT pe30HaHcoB ~opw~ onHCBHHe pe30HBHcOB ~ew6axB (BBTO~O

HK3BUKOHH~X KnH ;n;BYKpaTHo B036YEAeHH~x COCTORHHU) cne;n;yeT npoBO;n;HTb C 

nowo~~ TpaeKTopH~ nonDCOB Jto (E) , nOCKonbKY B 3TOW cnyqae HeK3Be
CTH~ nono~eHHH TOqeK yxo;n;B nonDCOB ;n;aHHoro TKna C ~3HqeCKOrO HB He
~H3HqeCKHe nKCT~ pKMaHoBott E -nOBepXHOCTH. 3TK TOqKK HBnH~TCR TOqKaMH 
CTonKHOBeHKR non~COB - anre6paKqeCKKWH TOqKBWH BeTBneHKR BToporo no
PHAKa. ~X onpe;n;eneHHe HBnHeTCR cnozHO~ aa;n;aqea, oc06eHHO ecnH 3TK TOq
KH pacnono~eH~ Ha He~H3HqeCKKX nHCTax E -nOBep~lOCTK. nnR Haxo~eHHH 
yKa3BHH~X TOqeK BeTBneHKH MO~HO Kcnonb30BaTb Henpep~BH~W aHanor weTO

;n;8 Hb~TOHB r-37J . CornBCHO 3TOMY weTO;n;~ ;n;06BBneHHe K ;n;H~ep6HUHBnbHOYy 
ypaBHeHH~ (13) COOTBeTCTBYlOll\HX rpBHHqH~X ycnOB"a, ycnoBKH HOPMHPOBKH 

(OHO woz eT 6~Tb BlX6pBHO B O;n;HOW K3 ;n;Byx BKAOB <;"f IP '> - i :: 0 KnK 

< P/f)(/ )-EIF)=O,r;n;e 6Ct) =t JjJR-W+1)+X{I:+~JjK;!V,a TBKlIe ;n;onon-
BHTenbHoro nRTo r o ycnoBKH <PI V(R)/P>=o (3TO ycnoBHe cneAYeT 
H3 onpe;n;eneHKH KopHeBO~ TOqKK BeTBneHKH tlEltil =0 K Hcnonb30
BaHKR Teopew~ renbwaHB~e"HwaHa), n03BonHeT c~pwynHpOBBTb paCCWBTpK
BB ewy~ CneKTpBnbHYIO 3a;n;aQY C YKB3BHHlXMH ;n;ononHHTenbH~KK ycnoBHRWK B 
B~e HenHHeaHoro ~YHKUHOHBnbHoro ypaBHeHHR 

p (r)=O ~=- Lf,E<tJ, P(E{J)'J)} . (50) 

B PBKK8X Henpep~BHoro aHanora weTo;n;B HblOTOHa He nHH6"Hoe ypaBHeHKe (50) 
3BweHR6TCR 3BOnllUKOH1i1X1o\ ypa .BH e HKeW no nBpBweTPY I: (0 ~ -t < 00 ) 

.L P(l (t») :: -l? (~ (.t)) (51)
di. 

C HaqBnbH~W ycn oBHeM 

l. (t=O) :: l. (!(+"o)=O, Eo, Po) = ro . 
9ro YPBBHeH He pewa DT C nOWO~bD weTO;n;a a2nepB ( no;n;p0 6HO CT H CW. B [3~ ). 
TI PH i ... 00 !- 6y;n;eT CTpelotl!TbCR K 1'0 -HCKOMOIlY aHa qeHH IO KO HCT BH
T~ CBR3K, OTBe qaDil\ewy TOqK6 CTO nKH OB eHMR nonDCO B. PBCCMaTpKBB6~2 we

TO;n; noaBonR6T TaRa e HaxO;n;HTb COOTBeTCTBYD~He c06CTBeHH~e 3Haq6HHR £: : 
11 C06CTB6HHlie WYHKlUIH Pi (R ) CBR3 BHf{~X COC TO Rwdt ;n; nR aa;n; BHHoro Ha60

p a KOHC TB HT CBR3H {i'~} ~,,;! • .llon onHKTe nl>HOe nRToe yc no1lHe cne;n;ye T 
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1Ib10paTb B B~e <PI D(I =3.) - E Ip> =0 I r;n;e {I'd {=~ 
- Ha60p KOHCTSHT CBR3H H3 06naCTK CBR3aHH~ COC TORRK~ . PeWe RK8 3BonD

UHOHHoro YPBBHeRKR (51 ) no t ;n;aeT npH i -00 (I (00 ) =!,t) COOT
BeTcTByD~He HBdop~ 3HaqeHK~ 3HeprHH {Ei 1f:~ H BOlIHOBliX qJYHKUH2
fPi J~d. . 8TOT MeTO;n; cne;n;yeT Hcnonb30BaTb H ,!lnH Bbl tlHCneHHH nBpaweT

POB p630HaHCOB ~OPWbl, a T8K1e BHpTyanbHlix COCTORHM~. 
H1IHbl2 B~ nonlOCHOa rpaeKTopHH !o (£) B 06naCTH CBfl3BHHblX COCTO

RHKa TaRae annpOKcHwHpyeM TIA 

[ytt, n] ) D 
(52)! (Kl,.,,) XN ~ rYtt (K~"", KN)/Qn (Ks, ... ,KN ). 

ilonOlleHHe E'2 H WHPHH8 rrz KCK0140rO pe30H8Hca ~eUl6Bxs eCTb pemeHKe 
H6nHHeAHOro Bnre6pSHQeCKOrO ypBBHeHKR 

Crn.,nJ( I.).[1i Eo:: E'l. - (../'1./1 =.1.. (53) 

OTHOCHTenbHO 1:0 . 8TH peweHKR TaKae MOEHO HaaTH, Hcnonb3YR HenpeplXB
Hbl2 aHanor weToAs HbDTOHa. 

5. PaCqeT nBpsweTpoB "po peaoHBHcB qJOPll1i B 2,--H PSCC6HHitH 

TIpHweHHw weTo;n; BHSlIHTHqeCKOrO npO,!lOHlleHitR no KOHCTBHTe CBR3K K 
PBCtl6TY J. P0 peaoHsHcB illop,,~ B pacceRHKH 3JleKTpOHB HB STowe BO;n;OpO;n;a. 
HSBeCTHO, qTO aaAaqS SH8lIHTitqeCKOrO npo;n;onzeHKR OTHOCKTCR K Knsccy He
KoppeKTH~x 3a;n;aQ["48J. O;n;HSKO npK ee npaKTHtleCKOa pesnHasUHH WOaRO HC
nonb30BBTb 06~qH~e ..eTO;n;U 3KCTpSnOJlHUHH (npH ycnOBKit, qTO 3KCTpBnOJlH
UKR ocy~ecTBnReTCR B 6nH3KYlO 06naCTb). B KBqeCTBe weTO;n;B SKCTpBnOJlR~ 
HCnOJlbayell ilA BToporo pOAa. 

3s;n;B'Ia onpe;n;e11eHHR napBweTpoB P6S0HBHCB ifJOPWIi pemBeTcR noaTSIlHO: 
a) B~QHCn6Hite TepwoB ~ ()?) K COOTBSTCTBYIOIl\HX OB3KCHbiX ~YHKUKM 3B;n;B

'IK (II)-(12); 6) Bl:iQitCJleHit6 ~eKTKBHoro nOTeHUKsna ~v (R) ; 
B) pewe HHe aB;n;aQK (13),(9) ;n;nR aB;n;aHHoro Hs60pa KOHCTaHT CBR3 K f~il~(~ 
H3 06Jl8CTH CBR3aH~X COCTORHH2; r) onp~eneHHe aHBqSHHR I' vu)t ; 
;n;) 3KCTpanOnRI.UlH nOJlDCH02 TpBeKTopHH E() (I) no I B TO'IKY!':: 1. • 

.llJlR pemSHHR CHCTe¥~ CBRaSHH~X ;n;K~epeHUHBnbH~ ypBBHeRK9 (II) HC
nonbayeTcR weTO;n; KOHeqHHX paaHocTeA. 3B;n;Sqa lliTypwa-~HY1lH nJlR (11)-(12) 

a n npoKcHlulpoBallacb KOHe 'qaO-pS8HOCTH~1lH !po pwynswH BToporo nOpfl,llKa 0'1'8 0
CHTenbHO mars ceTKK ~~ • ~PH 3TOW aa;n;aqa (11)-(12) CBO;n;HTCR K psme

Hlfl! 0600llle H'Hol BJ1I'e6paK'ISCKolt npo6ne .. 1:l HB coOC TBeH~6 3HSqeBKfi. nJlH 

e epemeHHR npllMelilUICR weT O;n; KT8paUHH no;n;npOOTpeHCTB [38]. K8K nOKaaa


lHt HSIIllI npe,llIiAY~e paCqeT~ [ 27J, TO IlHOCTb onpS;n;enellll.R napaMeorpoB peao

H8HCS KjlalLlle 1(YllC'l'BHTIi JILHa K T01(HOCTH BXO,vibiX ;n;aHH~ - Ha60pOB {X.,l.t 

It {K.I.} , a OHII 11 CBOD oqepe,tt:b aBBil CRT OT TO'lHOOTIl onps;n;e neHllli 
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vu:I{E i 1f'1 H ! gf.- • !lPH 3KCTpanOnHL\HH OCibillHO TepmoTcR 1-2 
3HaKa. !l03TOMY BallUiO >lloIeTb OL\eHRY T.OtUiOCTl'l BbllIHC1ieHHH If (R) H COOT

BeTcTBYIOUUlX qJYHKL\HM. TO'llloCTb BbllIHCneH;!H ~ U<) H J-~j.tJ (R; ,,) on
pB,lIenHe'I'CH lII1 CilOli ypaBHeHu~ tV", CHCTew.l (II) H lIHCJIOM ysnoB fl,gf.- KO

HellHopa3HocTHOM ceTKH no cl M 3aBMCHT OT 3HalleHHR rHneppa,llHyca R. B 

TaCiJIHuaX I H 2 npHBe,lleHbI 3Ha'lBHHH TepMoB U/4 (f(),,!!= 2,3, B 3aBMCH

MOC'i'H OT lIHcna ypaBHeHHM tV", H 'IHCna y3noB ceTKH nrl- ,nnH ,lIBYX 3Ha

lIeHH" rHne ppa;u.Hyca R =1 H 20 npH ilJIIKcHpoBaHHhlx n,;, H ~ , COOTBe T

CTBeHHO. BH,ltHO, liTO npM Man~x R HMeeT yeCTO lIe;u.neHHBH CXO;u.HMOCTo 3Ha

lIeHH~ TepMOB OT lIMcna ypaBHeHHM AI~ (lIHcna 6Hc~epMlIeCKHX rapYOHHK),C 

POCTOM R. CKOPOCTb CXO,llllMOCTM pe3KO B03paCTaeT. IlOCKOJIoKY Hac HHTepe

CY~T p6S0HaHCHhie COCTOHHMH (B nOTeHL\ManoHbIX KPHBblX, CXO;u.HUUlXCH KO BTO

POMY nopory H HMelOUUlX MHHMlIyM npM R> 5 a.e.), TO TOllHOCTb BbilIMcn6HHH 

TepYOB ~ 10-4 _10- 5 a.6. ,lIOCTMraeTCH npH ~ =6-8 ypaBHeHHM M 

Yl.J. = 600-800 Y3noB. 
B KaM,lIoA TOllKe no F? BbllIMcnHnMCo 0,llHOBp6Y6HHO nepBble 4 COCiCTB6H

HblX SHalleHHH (T6pya) M coCicTBeHHblx ~YHKL\MH Sa,llallM (11)-(12). KOHellHo

pa3HocTHaH ceTKa CO,llepllana 720 y3 nOB npM ~ =6. Pac lie Tbi npOBo;u.MnMCo B 

cne;u.YIlUUlx TOllKax no R : 0.2(0.2)5(0.1)16(0.2)25(0.25)30(0.5)40(1)50 
(2)60 (B cKoCiKax YKa3aH war). B TaCinHL\e 3 npHBe;u.eHbl ;u.1IR cpaBHeHHH 'IHC

neHHbl6 H aCHMnTOTHlIeCKHe 3HalleHHH TepYOB, n03BonHIO~He OL\eHMTo TOllHO CTb 

npH CionbWHX R . .llnH BbllIHCneH I'l H npoM3Bo,nHblX ~YHKUHII ff~J.~f (f<;oL-) no R 
Hcnonb30BanHCo KOHellHo-paSHOCTHbl6 ~opMynbl 'I6TB6pToro nopR;u.Ka TO'IHOCTM. 

TaCillHlIHO 3S,lIaHHblM nOTeHUHan ~Y (R) crnaUB'anCH C nOIlOllIblO KyCiM'IecKo~ 
cnnaIlH-HHTepnOnHL\HH. B OKpeCTHOCTH TOllKM KBs3HnepeC6'1eHHR ~o= 13.65 
[39,40J nOTeHUHanbHble KpMBbie ~~ (R), ~= 2,3, B oCinacTH 

12.5< R<14.8 CiblllH nonYlleHbl C nO MO UlblO ;u.HaCiaTH'IeCKOM HHTe pnonRUHH [3'H. 
nnR peweHHH 3a,lla'lH lliTYPMa-]MYBHnnH (13), (9) npMMeHRnCH MeTO;u. KO

HellHblX 3neMeHTOB, HcnonbsylO~M paspaCiOTaHHble HaMil cxeMbi BbiCOKoro no-

pH,lIKa TOllHOCTM. aTO CBR3aHO C HeoCixo,llHYOCTblO oCiecnellMTb TOllHOCTb BhI- .., 

'lHCneHHR (~1O-4 a. e.) ypOBHeM 3H6prMM H- , TpeCiyeMYIO,lIlIR nOCne,llYIOUlI;l Il 

npOL\6,l1YPhl 3RCTpanonfiUHH C nOYOlllblO !lA. B ,naHHOM PSC'I6T6 Mc nonb30BaRMCb 

H30nspaMeTpMlIeCKMe narpanxeBbI 3neyeHThI lIeTB6pToro nOpR,lIKa, 06eCne'IHBa- ~ 

IOUlH6 TO'lHOCTb 0 (hk) ,lInH coCiCTBeHHblX 3H8'16HHM (3,l1eCb hR. - ,lIlIHHa 

3neMeHT8). 	 nnH npOB6pKM norpewHOCTH BhllIHcneHHH YPOBH611 3H6prHH C HC

nonb30BaHHey pa 3paCioTaHHoro HaMH naK6Ta nporpaMM HSATOM Cihln Bblnon

H6H paclIe T nOnOl:6 HHR E'l ~p 0 pe 30HaHca qJOpYH B O,llHOKaHanbHOM a,lllla6a

TIIlI6CKOM Cjt:;2) H ,nBYlU<aHanbHOM (~ =2,3) npMCiIDlll:eHHHX npll tz, =1 ; 
E ~c 	 Etc q

It =-0.124358 a.e. (10.2218 sB) li!. 'l. = -0.124339 a.e. 

(I Q2223 aB). B paC'IeTe CiblllM Mcnonb30BaHhI cne,llylO~6 3Hall6HHR napaM6T


pOB: lIHCJIO 3JIelleHTOB NEL=310 , 'lHcno Y3nOB ceTKH nl? =1241, 3l!a'l6
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Ta6IDU\a 1. 3SB1ICHMOCTI> U/I (1<)/1 =2,3, OT 1{Hc na ~ YPsBHelfll1l 

CIICT6MhI ( I I ) npll ~RRcMpOB a HHOY 'IMC ne Y3noB C6 TKl'l 

11.. .,l (=100 ) M R =1,20 

N~ u t:! (R=l) U (R=1) UZ (R=20) U (R= 2C )
3	 s 

2 19 . 130816 42. 532574 -0 .26035 5 -0 . 241479 
4 19.027351 22.014 913 -0 .263007 -0 . 250601 
6 19. 026086 21.928692 -0 .263035 -0.250755 
8 19. 025 703 21.914773 -0.263035 -u .250757 

10 19.025548 21. 91031 2 - 0.263035 -0.25075 7 
12 19. 025473 21.908409 -0 .263035 -0. 250757 

TaCinHua 2. 	3aBjol C~OCTb ~ (R)~ =2, 3 , OT LllIc na Y3nOB KOH6'lHO
pa3HocTHOil ceTKll n o/. npM Ij)MKClipOBaHH OY 'l11Cn8 ypaBH6ril'lH 

N,t (=4) 11 R=1,20 

n.,L U (R=1) U (R=1) U ( R=t:!O ) U (R=20)
2 3 2	 3 

200 19.028691 22.015237 -0.263120 -0.250580 
400 19.029025 22.015318 -0.263149 -0.250575 
600 19.029087 22.015334 -0.263155 -0.250574 
800 19.029109 22.015339 -0.263157 -0.250573 
1000 19.029119 22.015341 -0.263158 -0.250573 

TaCinHL\a 3. 	CpaBHeHHe BhllIl1CJleHHblX 3Hall6HHil TepMoB if.(R)~=I, ... ,4, 
C aCHIWTOTHlIeCKMMl'l U04(R)=- 2o/n£+ uj'J R' f npH 

CiOnbWI1X R. 3,l16Cb ~ 6CTb coCicTBeHHhl6 3Hall6HMR ,lIH

nOJIbHOrO IIHTerpana ,llBI1S6HHR r-8] 
UI" (R=40) 	 ( 2 ) ~ 	 U;: ( R=4 0) ~ ( H=6 0) u; (Il=GO) U 

/' 

I -0.9986 -0.9991 -0.9985 -0,9996 1.5 
2 -0.2532 -0.2533 -0.2514 -0.2515 0.8253 
3 -0.2497 -0.2495 -0.2498 -0.2498 -5.2053 
4 -0.2445 -0.2447 -0.2476 -0.2477 8.3799 
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BHe np8BoR 	 rpaffKU~ 06n8crll IIHrerpKpOBSHKH R ~= 124. llpHBe~eu ~nH 
cpsBHeHHR peaYnDTST~ ~pyrHx B~qeCneHH~: t:~ = -0.12434 B.e. 
(10.2223 a3) - MaTO~ CllnbHoR OBRSII K8Hs nOB C yqeTOU KoppenRllKH~41.1.t::R =-0.124351 8.e. (10. 2220 aB) - weTO~ KounneKcH~X KOOp~IIHST[42]. 
HSmH p6aYnbTST~ cornsoy~rcR C npKB6~eH~uII B~W6 C TOqaOCTbO 
,.." 3'10-5 a. a. (5'1 0-4 all). 91'0 Asar OUUKY norpewHocrK BhI'UICneHHli ns
paw8rpoB peaoH8Hca (nocne BKCrpanO nHUKH) B HeCKonLKO MaE. 

E KSqaCTBe 	 IICXOAHoro onTKUanLHoro Ha60ps KOHcraffT CBRall H3 06nsc
~)I'll CBR3Stl8bIX OOCTORHH.I! (ji)-.f Bbl6apsnHCb IIYM UHOrOlllleHa qe6~

weBB. PBCqeTbI npOBO~IIMCb ~1Ul pSanllqabIX onopHblX Hs60pOB {J-i} II {Ed. 
31'0 H800'XO~IIUO ~nR IIcc ne~OBaH.ilR CXO~HIoIOCTH napBueTpoB peaOHsaCB OT 
nopH~KB nA, B TSKze ~nR o6HapyaeHHR II YCTPSH8HZli noZHblx oco6eaaocTeA. 
B ~aHHo~ pa60re npil B~qjfCneHHi! nap8werpoB peaOHSHca IIcnonr,a OBs nOOb 
oAHOKaBS llLHoe(a~HadsTllqeCKoe) II ~YXKBHsnbBoe npa6nKaaHllR. 06Hspyae
HO, 'ITO ~nR aTHX ~Byx npH6nHmeHH~ 06nBOTH KOHCTBHT CBHaH, COOTBeTOT
By~~ CBRaBHHblM COCTORHHRW, paaMqHbl II COOTBeTCTBeHHO pBBH~: 

{j}i.c. = {r.005146-t3.88} II {/fite = {1.0053-t3. 86}. lloaTOWY npH B&I
qHCneHHH nspsueTpOB peaOHaHCS B OAHO- H ~YXKaBanDHOU npH6nHlIeHKRX 
cIIeNJ! HCnOnD30BeT!> YKeaaHH~e l:l860PIi {1-1 . Pe3YnDTB Tii B~1UIcneHIII! 
~ B aSBHCHUOCTH 01' nopR~K8 llA H 1UICllS ypaBHeHK~ npa~CTaBneHbl B 
Ta6nHue 4. B TS6M~e 5 nplr1B8~8HH peaYJlLTSrbl BliqHCneHHR nOnOlleHHR E~ 
H W.ilpHHbI r'l peaoHaHcB tlJopu~ B aSB1'ICHMOCTH 01' nOPRAK8 DA H 'IHCnB 
ypSBHBHHI! B CHCTelle (8) ~nR OO'1lBCTH ROHCT BHT CBRaH { 1.0053+3.85]. 
3aueTHU, qTO CBRab KaHBnOB npSKTH'IeCKH Be orpa.seTCH HS nonOlleH~H pe
aOHBHCS (~eIolOHcTpHpy~~eM CTs6HnbHOC Tr, npH H3ueHeH~H nopR~Ka llA), B TO 
BpaUH KSK BKn&ltleHHe BToporo KBHsns npHBO,llIlT K HeaH8~TaJl.LHOUY Yl3enH'Ia
HH~ W.ilpKHIi peaOHaHoa HS 1-2 MaB. Bro 06CTOfiTSnDCTBO n0 8BOIlBeT B peu
R8X HSA-no~xo~e npH peclIere peaoB8BcHbIX na paueTpoB aKcTpanonauHe~ no 
KOBC TaHTe CBRaH OrpaH~qHTLCR npocT~u s~lI86eTKqeCKHU npH61lHaeHHeu. 06 
aTOM CBHAeTenbCTBYWT peaYnDTaT~ npOBe~eHHHX ~cneHHYX 3KcnepHUSHTOB 
,IlnR paanHqa~ aeOopOB KOHCTSHT CBHaH. 

BliqHClleHlil>Ie B s~Ha6sTHqeCKOIol npR6nKaeHHH nOnOJl:eHHe II IlUIpHHa sp 0 

peaOH8HCS 4.l0PM~ B e--H pscceRHHiI ~1Ul H8KOTOPblX Ha60pOB KOHCTaHT 
CBll aH npe,ItCTSBnBHbI B T86JlHll6 6. EC1lH H8 npH6JlDenCfI npH B~e HHTB P
BeIlB KOHCTSHT CBRaH DlleH!> 6nK3RO H noporoBoKY aBaqeHH~ ~ , TO 
oTs6HnbHOCT!> onpeABIIeHHR nono~eHHH pe30HaHCS (npH HeB~COKHX nopR,IlKax 
ITA) HeCKOllbKO YXYAwa eTcll, npH aTOY YBenHqHBaeTCR 3Ha'leHHe WHPHHbI pe
aOIl~. 3TO 06CTOliTelll>CTBO OBllBBHO c norpewnocTHUM B onpe~elleHR.il 
JF ,Ko~oplie CR83~BDTCR llpR 3RCTpanonll~HH, BcnH 61lHSKO no,ItXO
~HTL K i' C/l.# npH Bbl60pe HIITepBsna {j J KOHCT8HT CBli3 H. 
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MTa6nauB 4. 	3aBHcKUocTb If or nOPRAKB DA II qHCnB YP8 BHeJUUl. 
B ~rypHHx cK06KSX YKsasB HSTepBBn KOHCTBST CBHSH H3 
06nscrH CBRaaHHblX COCTORHHI! 

l1.o05146-t3.88t [ I .0053-t3.85} 
[m,m] 

I KSHan 	 I KSKBn 2 K8H8ns 

2.2 1.021789 1.021I82 I.022618 
3,3 1.009032 1 .009036 0.998087 
4,4 1.006313 I.U0638I 1.004088 
5,5 1.005385 1.005351 1.004975 
6,6 1.004757 1.005052 1.005641 
7,7 1.005150 I.005148 1.005757 
8,8 1.005I44 1.005144 I. 005564 
9,9 I. 005I45 1.005I45 1.00552.3 

10,10 1.00514 5 1 .005145 1.005339 
lI,lI 1.005145 1.005145 1 . 005305 
12,12 1.005145 1. 005145 1. 005301 

Ta6Mua 5. 3aBHCH.YOCTb E 't~.s = E't  i a./t ( B an) OT nOPRAJ{ a ITA if 

QHC nB ypaBHe~ NR B CHC Te ue (8). 06na CTL KOHC T8 HT CBR aH 
{,} -: fI.0053+3. 85}. 

[m,m] 
I KaHan (;u ;2) 2 KaHa na (,/i =2 ,3) 

Ell r lt E '2' r ~ 
2, 2 0.014 0.003 0.014 0.005 
3,3 0.014 0.005 0.014 0.005 
4,4 0.014 0.006 0.014 0.006 
5, 5 0.014 0.006 0.014 0.008 
6 ,6 0 . 014 0.005 0.014 0. 007 
7 , 7 0. 014 0.006 0 . 014 0.00 7 

I.pO 

r
nOnO~eHMe H WHPHHB pesoHaHca WOPM~ , B~qHCneHHbl e B Ha CTOR

~e ~ padoT8 B a~H868THqeCKOY npHOnHmeHHH, paBH~ : L:'2' =0. 015 aB a 

l =0.012 aB o linEa 1oI b1 npHBO~HY ~nR cpaB HeHHR pe3ynbTaTN ~pyrHX no~xo
~OB: £:' ; 0.032 aB R r'lu =0 . 028 BB - r l1I1 epc !lJ e pHqe CKK~ aAHaOarM qeC 
KH~ p8CtleT [39J, Ez" ::0. 01 8 BB R r'l.cc =0.015 BB - MeTO~ C HlIbIlO~ 
CER3H K8HanOE C .n.B8 ~~a T b Kl Koppe 1llU\KOHH~WM tl neHBIoI.iI [ 41] , E ,!4l .. 

= 0.0176 aB Ii r,: =0.0141 BB - MeTOA KOMnne KCHbIX KOO p~>lHB 1' [42]. 
Ham pac 'Ier, BlinOnHe HH~ B TOU ae npHOnqeHHH, qTO H B paOo Te [ 39J, 
nYQwe cornac yeTcR C peaY1lLT8Ta~1I paOo T ~41,42]. 
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TaOmUIB 6. 	Ba.B140I'!MOCT b E 'Us :::. E2 - t.' n/t (B a:a) OT no PIIJIK8 nA .liM 

peanH'IHblX I4HTepBBlIOB KOHCTBHT CBH3I4. B3f1TblX HB o6neCT14 
OBflB8HHbllC COOTORHitll. PaCtteTbi BImOlllHl HbI B 8.l114a6aTilQaOKOM 
npKOrumeHIDf 

£1. 005146+ 3.88} r1.00525+3.a} {1.00523+3. 88]
[m-,m] 

Ell rz Ell r't E't r~ . 

2,2 0.014 0.003 0 .015 0. 021 0.0l4 0.003 
3.3 0. 014 0.004 O.OID 0.007 0. 007 0.012 
4 ,4 0. 0l4 0. 006 U.016 0. 0l5 0.0I6 0 .017 
5 ,5 0. 014 0.007 0.019 0. 043 0.015 O.OIl 
6 ,6 O. 0l4 0.008 0.0l5 O. DIO 0. 015 O.OIl 
7,7 O. 0I4 0. 007 0.015 0.012 0. 015 0. 012 
8,8 0. 014 0.008 0.GI5 0 . GI2 0. 015 0. 012 

38ltnlO'l6HilS 

B paGoTe psaBilT UeTO.ll pacl,e TB napBus TpOB peaoHsHcHbIX COCTORHm! C 
n O MO~b~ aKc TpsnO nfl ~ill4 no KOHCTSHTe CBRa McooTBeTcTBY~~ xBpaKTe pl4C
TKK CBRaaHH~X COCTORHiI~ C ilcnonb30BB H14eU T6 XHilK14 nS.lle - annpoRcKMaHToB 
BTopor o PO,lls. PaBBI4TblH no,llXO,ll npl4MeHeH R pSCtteTY nOlIOlKeHI4R K UmpJ.lHbI
H- t po pe aoHsHcB iflop.II.bI B 8,llJ.l8 6BTJ.I'IeCROM 14 ,llBYXKSHSiIbHOU npJ.l61Il4lKe HI4
fiX. ilOK8aBHO, 'ITO CBfl3b KSHsnOB He 3HS414TelIbHO YB81Iil414BaeT WI4PI4HY pe
aOHB HCS 14 npSKTil4eC KK He ueHReT ero nO nOlKe Hl4e. 8'1'0 nORa3b1BB6T, 'ITO B 
NSA-no,llxo,lle ,lllIR BblqilCnSHilR nspsueTpOB pe30HSHCOB .llOCTSTOqHO OrpSHI4
qH TbCR npOCTblM SAilSOaT144SCK14 Y npl46 nRZeHiley. Bbl414cneHHble B HSCTOR~ea 
ps60Te nOJlO ll.SHilS E'Z =0.GI5 3B 1/1 Wl4pl4HS 0r =0.012 3B J.po PS30H8H
CS iflOPll bi OTpl4~STelIbHOrO 140HS BO,llOPO,llS, HSXO,llRTCR B XOPOWSM CorJlSCIDI 
C .llPyrHIII4 TSOpeTl4qeCKI4YI4 paC4eTS.II.H. 
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A5pawKeBH4 A.r. HAP. 	 P4-88-746 
AAHa6aTH4ecKoe onHcaHHe pe30HaHCH~x COCTOAHM~ 


AByx3neKTpoHH~X CHCTeM MeToAOM 3KcTpanonA4HH 

no KOHCTaHTe CBA3H 


B paMKax aAHa6aTH4eCKoro rHnepc~epH4ecKoro npeACTaBneHHA AnA ABYX3neKT
POHH~X aTOMH~X cHCTeM HccneAoBaH~ aHanHTH4ecKHe ~BoHCTBa no 3HeprHH H 
KOHcTaHTe CBA3H g MHoroKaHanbHoH MaTpH4~ pacceAH~AJ H3Y4eHW n~KanH3a4HA 
H xapaKTep ABH*eHHA ee no~coB B KOMnneKcHWX nnoCKocTAX KOHcTaHT~ CBA3H 
H 3HeprHH. Ha 3TOH oCHoBe pa3BHT MeToA nonY4eHHA xapaKTepHcTHK p~30HaHc
H~X COCTOAHHH AByx3neKTpoHH~X cHcTeM C nOMO~b~ 3KcTpanonA4HH no KOHCTaH
Te CBA3H cooTBeTcTBY~~HX xapaKTepHcTHK cBA3aHH~X COCTOAHHH, KOTopaA peanH
30BaHa c nOMo~b~ naAe-annpOKCHMaHTOB BToporo pOAa. Pa3BHBaeM~H nOAXOA npH
MeHeH AnA paC4eTa nono*eHHA H WHPHH~ lpO pe30HaHca $OpMW oTpH4aTenbHO,o 
HOHa BOAoPOAa: 

Pa60Ta B~nonHeHa B na50paToPHH BW4HcnHTenbHoH TeXHHKH H aBToMaTH3a4HH 

OHRH. 


npenpHHT 06UlUlHeHHol'0 HHCTHTyTB llAepHblX KccnenoBIIHHA. .llY6Ha 1988 

OepeBoA aBTopOB 

Abrashkevlch A.G. ,et al. 	 p4-88-746 
. Adlabatlc Description of Two-Electron Resonant 
States by the Method of Extrapolation on 
Cou pl ing Constant 

Analytical proper ti es on energ y a nd coupling constant of multichannel 
scattering matrix a nd localiza tion and character of po l es' motion In com
plex ene rgy and coupl ing con sta nt planes are stud ied In the f ramework of 
adiabatic hyper sphe r lca l r epre sen t a ti on f or two - electron atom ic systems . 
On th is bas Js a method for obtai n i ng cha r ac t eri st ics of re sona nt states 
wit h the hel p of ex t ra pola t ion on coupl ing cons t ant of cor re spond ing c ha
ract e ristic s of boune:! .sta t es 15 deve loped. ThIs extrapo la t ion is rea lized 
wit h t he he l p of Pad~ approx lmants o f second type. IThe cons Idered approac h 
Is used fo r ca l cu l ating the pos i t ion and widt h of pO shape resonance of 
negat ive hydrogen Ion . . 

The Inves t iga t ion has been per fo rmed at the Laboratory of Compu ti ng 

Teehnlqu es and Automa tions, JINR . 
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