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Xopomo llSBecTHH- npeD!ylllec'l'Ba ~liiiiO'l'CtmllSJ.ll>lloro Mero.zvi 

JioryHoB& H Ta:sxe.mr.nse"1~ pemeHmt 3a;u;a'<IH o6 ypoBHHX :meprHH BO,~topo.no- . 

no.no6HBX aro'NIJII2/ no cpa;BHeHD> c .IU>YI'JD!H no,DXo~. 
·S'l'OT MCTO,Q nOSBOJIHeT COBMe~TL npoCTOTyi Har~OCTh Tpex-· 

--
Me pH oro OnHCaHl!II HepeJI.IITlilBliCTCKOI RBaHTOBOft MCxaHllKB: (ypa;sHeHH.II 

lllpe,ItHHrepa) C KOBapxaHTHHM annapaTOM RBa.llTOBOft Teopu noJIJI ( BJieK

Tpo,nHHawntH)/S/. KBasliiiioTel!IlllMJ>Hoe YJll'..BHeHHe CSwro c ycnexoM llpK

MeHeao ,QR.II BH'<IHCHeHHH CBepxTOHKOft CTpyxTypH aTOMOB nOSK'l'poHH.II K 

oo,nopo,n;a/2 '4/. 

BnxsKKI MB'l'O,Q, no,n HaSBaHHeM "MO,QenK ~K'l'KBHOro noTeKUHana~ 

ncnonbSOBBH rpoT~eM H HeHHuf5/~.II no~eHK~ nonpanox K TOHKOI 

CTpyxType aTOMa BO,QOpo,n;a. PaCCMOTpBHHe S,QBCb, O,QHaKO, CYlllBC'l'BCHHO 

YCHOEH.IIBTC.II KS-sa.HaHH~ KHWpaKpaCHHX paCXO,QHMOCTeft, ·xoTOpHe 

He .naDT BEn~ B CBepxToHKoe pacmenneHxe. B ynoMHHyToit paCSoTe/5/ 

ycTpaHeHKe KHWpaKpacHHX ocoCSeHHOCTe! rrpoKsBe,neao B paMKaX HeKOBa

PHaHTHor..:> orpeXMepHoro WOpMaJmBMa cTapoM: TeopHK nOJIH, B TO npeMSI 

KaK ~.II BH'<IKCHBHR.fl ,Qpyi'l!X ~CTe! llOTBKUHaHa npHBJie~eH oCSll'JIIWi 

"'eTHpexMepHHit lllopMaHHBM .QKarpaMM ~efnnr.a.Ha. KpoMe Toro, KaK OTMe

"'a.DT caMH aBTOpH paCSOTH/5~ B :Pawca.x npe~o.llteHHoit cxew He cqiopMy-

. .mqx>BaHa nocne.nonaTe.m.HM npon;e.nypa (a.J.IropHTM) nocTpoeHHSI onepa

Topa nOTBHD;Iia.J.Ia (KMSHHO llOSTOMJ liCUOJILBOBaH TepMm{ "MO,ne.m.") H 

HapymeHa cm.weTpru=r B onHcamm: oCSeu ~CTHD;. 

He.QaBHO Y.ltaHOCL paBBHTD BBCLMa o6ntJd! ~eTHpeXMepHHit MeTo,n·· 

cYMMJ!PoBBHM BKJra,na .MSII'IWX (HHwpartpacHm:) woToHon, ocHoBBHHHit 

Ha HOBOM ypaBHBHHH THUa naHCOHa ~.II .QByx"'aCTH'<IHOH WYHKD;HK rpHHa 

/G/. 3TOT MeTO,Q 6H.JI ycnemHO KCllOJibSOBaH B ~.KBaBHllOTBHD;HaJIL
HOrO no.nxo.n:a ,QRSI cTpororo .noxasaTe.JILCTBa OTCyTCTBH.II KHWpaxpaCHHX 

OC06eHHOCTefi B CBBpxTOHKOM pacmenneHHH nOBHTpoHHsf7/. 

3,necL Mil npHMBHHM yxasaHHHi! WoPMBJIHSM ,QR.II HOBOro BH"'KCHBHK.II 
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TIOnpaBOlt TIOp.fl,IU(a (Zo1..)!} K TOHKOR CTpyKTJ'l)e BO.D;Opo.D;OITO.D;06HWC . aTOMOB 

des P83ROXeHHR ITO rrapaueTpy OTHOIDeHHR Mace ~aCTHU.ITOCKORbKY TOH

KOe paC!l18Wleillie ( f S) l!MeeT ITOpMOK c~ o() If , TO miTepecyxm~~e HaC 

nonpanim HMeJOT oTHOCHTeJibHHH nopMOK Zol.. (fs). Blleprue STH rrorrpaB-

Kn 6wm. ITOJIY'leHH '!l!CJieHHO B pa6oTe CoJIIlliTepa/
8/, a B aHBJIHTlJ .:. 

~eCKOM BU.D;e ~H rrpOH3BORbHHX Mace ~aCTHU B padoTe @y~TOHa 

H MapTlllia/9/. 

,IJ,1IJI ITOJIY'leHHH. ITOTipaBOK K ypD.BHHM SHepi'lm HYlKHOrO HaM TIOp.H,IU(a 

He06XO.n;HkiD HaRTH BKna.D; B KBa3HTIOTeHURaR .n;Harp8]M~ .IJ;B~TOHHOrO 

06MeHa MeJJUJY ~aCT:mtaMll CM3aHHOH CKCTeMH (pnc. I). Bee paCCMOTpe

HRe y.n;06HO npoRSBO.n;KTb B TaR HasHBaeMOfi KY~OHOBCKOH KaRH6poBKe, 

r.n;e HMeeTcH HBHoe pas.n;eJieHne Ky~oHOBCKHX R nonepe~ qoTOHOB. Ta

Koe paS.D;eJ:[eHHe CMbHO ynpo!l1aeT EH'!l!CJI6HHH, HeCMOTPfl Ha OTCYTCTBHe 

HBHOfi peMTHBliCTCKOH KOBapRaHTHOCTR. 3TO B nep:syD o~epe,m; CMSaHO 

C TeM, ~TO miWpaKpaCHHe OC06eHHOCTR CO.D;epJEaTCH Jnllllb B 'ISCTR KBaSR

TIOTeHUHaRa, OTBe~efi 06MeHy O.n;HHM nonepe~HM H O.n;HHM Ky~OHOB -

CKHM <lJOHOM. 

B .n;aR~HeiimeM MH 6y.n;eM paccMaTpKBaTb EO.n;opo.n;ono.n;?6Hym cReTe

My .D;Byx CMSaHHWC ~aCTHU CO CTilllia.MR 1/2 K TipOHSBO~bHHMl! Ml!lCCaMll 

fn i. li m 2 B paMKaX KBaH~OBOii MeKTpO.n;KHaMKKR. 

06!l1aH cxeMa KBasKnoTeHUHanbHOro MeTo.n;a .n;nH aToro ~aH 

no.n;po6HO 1/IMOliteHa B 0630pef2/ H pa6oTaxf4/, KYlJii MH OTCHJiaeM 

'!l!TaTeM, mrTepecYIJ!IeroCH .n;eTaRHMR. S.n;ecb lite M!:l npRBe.n;eM TOJibKO 

OCHOBHHe HYJRHHe HaM qopMy~H. KBaSJmOTeHURBJlJ>HOe ypaBHemie TRTia 

illpe.n;KHrepa KMeeT BH.n; ( B cxcTeMe ~eHTpa Mace): 

(£- Vt2~Jrlf:_ Yf'J.+~nz2'J¥r;J={2~3fi1 V~f;E)!J!rfJ. 
(I) 
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KBasxnoTeHnHan ~ MOXHO nocTpoHTh no Teopmx BOSMYmeHBI: 

v = ~'( + ~¥ + ··- / (2) 

rp;e BeJilllmHH -v;,.. Iii v,_( COOTBeTCTByDT O;nHO- H ,IJ,ByxilJoTOHHOMY 

o6MeHY• B CBOD o~epe~,HS noTeHUZana O)l;HoilJoTOHHOrO 06MeHa yp;o6HO 

~enKTh BBHO RY~OHOBC~ noTeHUH~ (RBX HCXO)l;HOe npH6~eHHe):, 

'V:"r = 1r = Vc + 11 v;_'( , (3) . 

rp;e '' c- .• ) /;)1 z ol. d..= .!if!. 
. Yc p,9 =-- (p- 9J2 ' 'IJT 

lloTeHUK~ ,IJ,B~TOHHOrO 06MeHa onpep;enHeTCfl ~e~KM o6pa-

SOM: 

~t = 1:.Y - Y;t Gf Y1t, · (4) 

rp;e Gf - lfJyHKinul IInma cBo6o)l;Hwc ~CTH!4 , 

G (p)~}={2JiJ3g (p-q) f(r); F-cr)=E -~r2.+mt~Jp!l.+rni', 

' VG-, V = (;)' )J'k VqJJ F(k) V Ck.~i. 
llil:TepeCYDJ!8.Si HaC nOnpaBRa R ypoBHHM BHepi'ID'I C ytieTOM 'JJ!e-

Ha BTOporo nops,nKa TeopHH BOSMYI!lemrli ,IJ,1lli ypaBHeHHH THna .llipe)l;HHre

pa HMeeT BH)l;: 

Li£20' =<~r + 11V,YGf b.V";r > = 

=< T2t ~ Yc G7 v;_-\lc Gft\\{r -ll'{~ Vc) ~ 
(5) 
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1r (p,~;~) = 'Ui Cf>ui-pJl'1.Cp;q;P)u1(q)U2.(-q), 

tl~i; P)=i ~~~·k ~(k-r>~S(p,P+k)~J.~(?!-k)4s + 

+ ~OS2(~2d'+k-r-q)~v] !Y~6(k-~), 
~.2. = ~~.2-~±p) q,,2= ?.,2.f±4 ; ~~.2. = m7:~1' 

( -) I -) ~ ~ fP= E,O ; p=\o,p; 9=Co,q)~ k=(ko,k), (6) 

_.,. s;~(p)= p·~,Z.-m:i,2.) 
Ud 2. (f) - no~ODTMI:.HO 'UlCTO'l'Hlle .n;HpaROBCRlile CIDIHOpH, HOpMKpo-

BaHHH~ yMoBH~M u U= :f. • ,Il;7m ilJoToHHoro nponaraTopa fj)i~{k), 
Ra.R ~e ynoMHHSJIOCh Bllllle, yp;o6Ho Hcno~so:eau xy~oHoBcttyll ~6-

~~~'·)= cJ:\ (k)=-_.1:. <f\ 1.i;-')=- j_ Zf{J cp,oi= <+'~1o==O 
J..) l" _ Ale • • 1<2. , NT l K k; _ r~ , N fJ ) 

til-+ (' ktkJ • • • - (7) ...L(k)=oij- i(2. , t,J -11 2~3. . 

IIpH aTOM B!lpSXeR:ra:e ,IJ,1lli aMMHTY.Illl T2 y ecTecTBeHHHM o6pasoM pas6H:

BaeTCH Ha TpH 'iaCTlil, COOTBeTCTBYJl!IHe 06MeHY )l;BYMf! · RY~OHOBCRliiMII, 

xy~oHOBCKHM H nonepe~w :ra: )l;BJMR nonepe~ ~TOH8Mlil: 
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'l;r = Tcc + TcT+ T,.T ' 
. . . (8) 

- M = Mcc-+ M c-r + .M.TT 
Ilp:a BH'JHCJie.HJm BKJia,na B RB8.9HIIO'l'81mJlM 0'1' S'l'l!X TpeX 'iaC'l'ei\ 

npmro~'l'ca xcrrOJI:&so:saT:b pa~oro po,!Ui npl[6J.!Jmemm. Hs-sa H8Jill

'!Wi HHqlpaRpaCHHX OC068HHOCTeil: 06JiaCT:& HH'l'erp:apo.Ba.HU ITO BXpTyaJI])-- . . .. 

HOMY HMIIYJil>CY \ k \ JIYXHO pas6H;:& Ha Hllsito- 11 BHCOKo>mc'l'O'l'HYJl. 

. >mCTK. IlapaMeTp ~- 1 onpe)J;eJJ.SllllUrli I'p!lHlllzy M~ STIOOI JU!YMH 'iaC':"' 

Tm.m, y.n;06HO BH6paT:& Tarum, 'IT06H 

./( (Z.o7.)24.. .A~ _f-(. ' JA = Jn~. m,_ 
(9) 

Ta.RHM o6pasot\ 

~ J'uk,=[JJ·k + J d·kl ~Jk •. 
lid<>- \k'l>>. . _o, 

(10) 

B BHcoxo-qacTOTHOH o6JiacTB MOXHO npeHe6peqr, ~RTRMK "cBH

saHHocTB" B npoMexyTO'DIHX BJlPTya.JI:bHHX cocTomm.RX. ~'DieM c a.MIIJIIl

Ty.D:H 06MeHa ,nBYMfi eyJIOHOBCitKMH: qloTOHRMK. lJ;JIJl TIOJiytieHRH BKJia,na 

Tpe6yeMoro nop~ s.n:ec:& .n:ocTaTo'Dto nOJioXHT:b 

.... -T WE /V p==q,yo) = -m.ct~2 =0~ 

TIOCKOJII>KY ,l!JU! - BO.n;opo.n:ono.n;o6Horo aTOM8.<p2),...)?WI-~lo<): 
Ilpn aTOM BHIJB.llteH:ae .D:JIJl aMWIRTy.D:H Tee npHHRMaeT npocTo:lt :mr.n: H 

JierKO ~CJIR8TCR: . 

'r> .(Zo~)2rd·3k \ clko [4m~.m.z+2{it;_-M1Jk,-k: 
. fcc (o,o):::: l· Jr2 J kif JCm.tkc?-k2-mi (m

2
-ko)z.-k 2 -Jilf + 

+ l;m~.mz.+2(m,+in2)k,+k:] ~ 
(m2+ko?- k 2

- mff · 

8 

1'i 
.) 

I:· 

l 
' 

l 

,. 
I 

' .) 
I 

{ 

,!' 
I 

r ·j. 
I. 
~ 
I 

I 
\' 

/{;u{i!d.) 2 . 4fz«)2 
=- -r----

3). :J ;. ( ~~~ + 11'2) 

k==\k\ . 

i;(Z.x)2 , 
3117~h12. 

(II) 

Ha:lt.n;eM Tenep:b COO'l'B8TCTB~ BKJIR.n; BUllHTaeMOlt J4T~pan;ml B 

BHpal!l:eHll:e (5) .n;J!R ITOnpaBKH K YJlOBHRM SHepi'ID!;. HyxHaR 'IaCT:b KBa-

3KTIOTeHUHaJia O.IJ:aoqloTOHHOrO 06MeHa 

4V t ~)=- ~.7TZ~fP2+q2- (p2-92J2 - ti-9Y·} 
1r r~_9 _ (1·.- fJ 2L 2m,m2 ~;m,tn2({-1? o/<2. J. 

(12) 

TaKRM o6pasoM,B npKHRTOM BHme npn6JIHXeHHn 

['% ~f ~ +.\fc 0 4 V,,t+ A Y:rGfYc J >~ 
~ z (~o~Yf J3k . . _i_- .L + .i.l:-

. .JT k>>- P(~.+m2-Vmf+k2 - m't+k2 2~~mz. 'V-t2 k~ 
~ l~(i!:o<J2· 4{.£1.:()2.- (13) 
-- ·- + · .A (m 1+ 1112) 

Ilo.n;CTaBJIJlR BHpaxeHHR (II) li!: (13) B paBeHC'l'BO (5), MH_BHJJ.HM, 'ITO 

3B.Bl!CRillH8 OT napaMeTpa A 'IJieHH BSIUIMHO YHH'tJTOOtamCll 1 H B pesyJI~ 
TaTe MH TIOJiytia8M TIOTipaBKy 

.Af =- I;{Eo1..)2]¥ ~~ . . /;(ZotJ!:u3 C7 
Ll · · t:-o - - o A cc ~m. Jn... <!(- ~ - 3JTI11 m n3 '.to) 

. I Z . 

h.:: -d.} 2.'. ~ . .) -./, ·-::: o, d.'j ••• ~ ll.-.1 ~ (!4) 

STa J;_!OllpaBKa npHBO~T K C.n;BHry Jmllll> $'-ypoBHeH ·c !=0 
H C0Blla,!Ul8T C pesyJI:bTaTaMH pa6o~5,8,9/. . 

IIepeB.n;eM K paccuoTpeHKD BRJIR.IUi o6MeHa .IJ:BYMH nonepe'IHHMH q\o'l'o-
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HaMH B TOHRyD CTPYKTYPY ypoBHei 3Hep~. B BHCORoqacTOTHOR o6~ac-
-+ ..... .......,_ -.'V 

TH ~OCTa TO'mO, Ra.K J[ npez,ne, fiMOlmTl> P:.: 'f :: 0 H • 1::, : }111 + ~ 1. • 

Tor;na BHJl!UeHlle M:.II cooTBeTCTByJlltei .men aMIIJrnTy;IJ;Il pacce.IIHli.II npmm

Ma.eT mm: 

1:>6 v 2{lol)
2 fJ3kl dko k!. r 1 

n °>
0 = i 1T kJ;)\ J(kCJ'--Jt}[(mtkol-k'-mfl LC.Ini"ko)2_k2-m; 

. d ]-__, 2 z 2.-
(Jnz-1-koJ ·-f. - /112. 

- 2ed) 2.[ {) 2). + h1.t.
2 In?.~ - mt In ~2 J - 1.n- 2. 2. m, m:z.. ;-< fn1 - tn2 • 05> 

B HHSRQqaCTOTHOR. O~aCTR yxe H~l>S.II npeHe6pe~I> EHemHRMH HMITy~~ 
~ ~ 

caMK p ~ ~ , HO MOJP.:HO no-npelltHeuy ctinTan E ~ Wt 1 + Wl2.. B 

STOM ~e MH Haxo~: 

f 
3\ I k2 ~tj -:l>- .fn ~ • 

L~ .. "")- {3,<)2 d kdkCJ o~r\k,,kp)~(k,,K<r)[ 6':tiOzjO~f 02n _ 

TT\p,q - i;rz ( 1'11.!+ ko) 2- k z._ m~ [(m2-ko)2.-k 2-h1i 
k<>- . 

- 6'£i ~h. 6.tt 6zi . J. 
(m + k )'l. (k- ·-+ .... ) 2 z = z o - -r-~ -mz 

(lc;.f r d3k fcrp)In(r) 
= - «Tm.m2J kp k~ ( kr + k~ [ E>,; 62j ~t 6>n + 

k<>. . 

(I6) 

+ 6!i ~n6~e52j]' 

10 

r)l;e _ .-,. ~ · ~. -+ ~ tj -+ (7 . k ikJ 
kp = k-r ,l<q= k-q., ~ (k)=- o u- kz . 

He 58llllCSII{8Sl OT CIIHHOB qacTI> aMILmiTY.IGi 

.T< ~- (~d.)2 r J3k . .r c~r")2] 
TT(?>9)=-2xm,m2J kl'k~(ktk~)Li+ k~ k~ . <I7) 

k<..\ . 
~oT:seTcTByD!ld Ma.TpH'mliil: aJieMeHT (T T~ ) , onpe.n~ c,ll,BHr 

·YPoBHeii aHeprn: B paB6HCTBe (5), B TO'iHOCTll! COBna,u.aeT C Biip8.llt6-

HliSIMH (4.27) pa6oTH/9/ .a (4.34) pa6om151. B qacTHOCTlll, M:.~I 
2 s - COCTO.IIHilH,COr~aC.HO pa6oTel9~ MH .ilMeeM: 

D.E_<(z$)=<...-<., -= 
TT . ~TThS .. 

_2 {l«?Jl.f rr--o)\2 r-lft.Ai« · 7 41 P )~ · 
- »1th1z lc2~- 'I t 2.A +Lj +3~i -tn 21J. . (IB) 

Cltna.IJ;lmSJl BeJI.i11mHY .:iE.::r c nonpaBROii R 2 $- ypoBIDIM aHeprnn 

> < >. . ~1:,-T (ZS) .= -r,,.>zs ' 
r)l;e TT~ .naeTC.II BHJlB.llteHHeM (I5), MH nOJIY'IRM noJIHHii BMa.n o6MeHa 

,ll.BYM.IJ nonepe't!HHMH !lJOTOHrurn B C,li;BHr .:Z£ -ypOBH.R: 

. {Eot.J~3- . . .. 
t1ET,(2S)= nYrh1~h7" L!n{l«)+: +t(1~t1Z.2.)+ 

-J- d.. (mzfnJ?-tnZitz h )1 n -~ (I9) 
m'f -m:f. 1 r1. 2 t2 'J, c~,t- m1+t1t1 

· KaR .a CJie)l;oBBJio ou,nS.TD, saBHcm.~cicn oT napaMeorpa A Hc-.lean~. 
HaH6MI>Diile TJlY,li.HOCTH npe.ncTaMHeT BwmCJieHHe BMa:zta B c,IJ.Bnr 

ypoEHe! OT o6MeHa · ey~oHOBCRIDvl n nonepe-cmHM liJoTOHaMR. S.nec:& l!H

iPpaxpaCHYD OC06eHHOCTl> y;naeTC.II ycTpaHliTl> .mmit, . C fiOMOI$10 SIBHOrO 

Y'ieTa, aqxpeRTOB "CB.IISSHHOCTH" ~ To e. CyYMnpOBaHWI MHOrORpaTHHX 06-

II 



MeHOB ItyJIOHOBCltlOQ( \IJOTOHallll B ~HID: npoMezyTO'IHiiX COCTOJ!lDUJX •. 

Am aro:l ~eJill 1111 llOCIIOJil.syexCJI MeTo.D;OM; npe~ozeHJIHII B pa6on161, 
'n'O IIpDOltJ[T Hac 1t p&CCIIOTpeHD:l Bli"JJa,Jr,a .D;1Iai'plllliM; ·llso6puemna: 

Ha pKC. 2 • .!HaJillmqec:ae ll!iP8Zeliie ~ HKx lllleeT BZ,II;: 

. t1cTC~.~)= J;Wk£l~(k\d;;S/r.JA{i(i.-?. k,,+~;k;P-k)$~~,)~+ 
r.ne 

+ (i~2) :> - • ·' 

A~= G::-~ > -~ = 4'Sz_, . c2o> 

Gc H G0 - cooTBeTC'l'BeHHo ttyJIOBOBCRaJI • CB06o.ItHa.a: .neyxqacTJ[ti

Hil.S: WHKilD I'poa. 

ITocKOJibRy aHeprxs CBHSK BO,nopo.nono.no6Horo aToMa MaJia, TO Bee 

aqqieRTB "CBf!SaHHOCTll" npoJ!BJ'..JmTCH J:lllllll. B HHSRO"mCTOTHOA 06JiaCTR 
~ 

I I<J<).., r.ne Mil MOZeM Kcno;u,so:san ·HepeJIB.TnHCTCJtYil RyJIOHOBCRyD 

cpymtiUfiJ I'pJma. ilOCJie RHTerpKpellaHHJ1 no HyJieBOii ROMnOHeHTe Mil 

Haii,neM: 

1;;£r,f)= ;.-<, r ~ ih~)U,(f.li;; u.f-~~·(r-ek.rgtE-9-
k~~ . ' (21) 

-'to 

{2:11)3 (f (f-9-k) ]Uflh'.·U/1) + (1.,.,._ 2), 
c.lpJ-Eir)-k J J 

r.ne 

NR . * G ~""ba·E)-~ ~(p)~"CV c l,),J - . ) - E-£..,+z0 .·· rt . 1(. -

.. ~ 

e.i,2. (pJ-= V~n~+ '2.' ~ k == /I< I_, 
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R (f.') - Hepe;r.s:TliBKCTcRRe ttyJIOHOBCDe BOJIHOBHe cpyH1tUILil B 
en . 

JDIJIIY.IIbCHOM npocTJliUICTBe. CooTBeTCTBYDJIU nonp&BK& x ypoBWJM sHe~ 

rn: noCJie .nonoJ!HHTM:LIWX npeo6pasoBB.Hlli npliHliM8.eT sHaxoMH:I BIJT!IDI: 
). . ·r< = 1(zo<) fJk \ ((f/p/n)/

2
(E,-.En) _, 

crt 3:Jiln1m2 ~~ ~ Et -E;.,-k + zO ,22> 

r.ne .1. s -- * ~ 7. r <! lp}n)-=-(2JrJ3 <:Fp ¥ce (p) P ~c~ (p) · . 
ifuTerpa.n no k JierRo 6epE!TcJI, 11 .neAcTBI!Te.IIbHM ..acor:L nonpaBD 

(22) .naeT CltBI!r ypoBHeA aHepro, l3lip8Z81111HACH 'lepes xopgmo Jts

BecTHHA Jiorapa~ EeTe: 

R E < - 8(Zo<)).t31o ~ CZ«Jl (' D 2 ~ l 
€d_ CTl- 3Jih?,lt12il3 CUt 2AEj"' .+ 0eo C~{i!o<ylj' 

(23) 

r.ne ,6. € av e - cpeltHJ!Jl SHeprltJI BOS6~eHllJI, BBe,lteHHaJI EeTe/IO/ 
. ' 

C y'!eTOM npHBe,lteHHOH MaCCH, ~ 

B BHCORO'laCTO'i'HOH o6JiacTH lki)J. MOlEHO li!:CnOJI:LSOBaT:b 06H1JHYll 

TeopiDJ BOSMYU!eHd ~g cpymunm A· Gc : 

L1 Gc(r,9)=Ze2 G/p>~o¥2o~/f-~) G/~) + ··•. (24) 

llpR STOM MH, ecTeCTBeHHO , nOJiy'IHM 'laC'i':L ltlarpaMM ,ltByxcpo'i'OHHOrO 

06MeHa (6), COOTBeTCTB~ 06MeHY ttyJIOHOBCRHM ll nonepe'IHHM cpoTO~ 

HB.MH, ifuTepecyn!U!ii HaC BKII8lt ,naeT CJieltYJIII8Jl 'iaCT:L &mJIHTYltH :[2 ¥'; 

T > c~~·)= (ZrtlfcPk d~o!Dc(k-r+q){ R(P,p; kJ+R((hf;k) + 
CT pJq f:J12. (mi+-ko)2.-kz.- mr (m2-k.)?:._r2.-rni 

\k\>>. o ... ;r.k R .... 1 + I' (f>'t, )+ (q,p;k) 
( m2.+ko)2-Jr2- mf ~ (25) 

R (j~>9jk)= tJ~fk)f2p+i~xk]i[2f+i~2xkl. 
13 



lloCJie :mtTerp.HpoBaHWI no nepeMeHHoii ko -a Buqni'amut, ns aMUJIHTY

.!Ul Tc T coo~BeTcTBYJ!llleii tracTH. KTepanmr ~ paBe~Be ( 4) MU Haii.neM: 

). -9-~ ;">- (Ztx)2 \ J3k J!I(k) (p-Cf)l(p~q)l 
\lT(p;1 )=_rfll,m.z J . k3 

( k- p + Cj) 2 <26> 
k>-" 

llonpaBKa .t1 E >T K ypoBHRM :meprmr paBHa MaTpH'lHOMY s.neMeHzy onepaTO-c -
pa Vc? no KyJIOHOBCKHM BOJIHOBUM iJ)YlJKI:niJIM K B TO'iHOCTH COBIIB,!4aeT 

c B!lpa.lltemr.<n.m: (4.16) pa6oTuf9fn (60) pa60TU/Bf. B 'iaCTHOCTH, ,ltJIH 

2 $- COCTOJUIK.fl Mil HMeeM: !J . 

E > r. rl -<v;. )\ - cz-x)..-"3 rp ~zot..- -~] 
L\ cT\..2~)- cT/2s- 3.7im~m2 Lin ). + 12 .. 

(2?) 

Co6HpaH BM8CTe paB8HCT.Ba (23) H (2?), Mil nOJIY"UUM C,II;BIIr 2S- ypoB

HH, Bll3BaHH!lii 06MeHOM KyJIOHOBCKHM H nonepe'lHiiM ipoTOHaMK: 

E (, g)- {lo<)~3~ I -{ /) ,t<fz.o<l- 2!i] 
L1 CT'-

2\1 - 3JTJrl!n t.h{lo() +(n2Aeav + f2 
'I i. 2. 2S • (28) 

IlO,IUlO,nR: JlTOr, Mil Ha OCHOBaHm! COOTHOWeHmi (14), (!9) II (28) 

Haii,neM He SaBHCRIIIIIii OT CllHHOB BKJia,n ,IUlyxipoTOHHOro 06MeHa B llOllpaBKY 

K 2 S- ypoBHn :meprmr no.nopo.nono.no6Horo aTOMa : 

!1 E2r(2s)~JJ. Ecc (2S)+L\ EcT(2S)+ L1 E,..,.(2$)= 

= (l<i-)~3{ A. en. (ZJ.ri + g p(Zo~.)2 + IJ'1 + 
'3JT m., h'lz 4 n 2 4 £~~- 48 

+ .. ~ -,[m; &~<~- m:&~J}, (29) 

tn1J2. 

'2:l,2. =: lnf+fnz. 
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B c.nytiae, Kor.na MaCca O,IJ;HOii traCTllii;bl HBMHOro 60JII:,W8- MaCCH 

.npyrol , HanpDiep. h1. 2 >> /111. · , rionpaBKa (29) JIMeeT nopsmoK 

("lfi.)Ym4j;r_r2 )=zc/.(mtfm
2
)(fS)• II C. STOia TO-.iHOCT:bD _ . , 

L\ E (2$)= (Zcl.)5"mfFJ. [l (l~rl +/;. m/Zrx)
2 + ~18rl 

2a' 3JT m2 L-Jt n. · n2A£~~, L;a-J. 
. (30) 

Pesy~TaT!l (29) II (30) HaXO~TC.fl B nOJIHoM- corJiacHH c padoTa

:am/5,8,9/. 

Ena CB.fl3aHHOi CHCTeMU ,ZJ;Byx 6eCCnHHOBHX sapRXeHHHX traCTHn 

r~aBHaH 'iaCTb JISM60BCKOro· C,IUlJlra-B paMK8X K.BaSIIUOTeHUH8JI:bHOrO no.n

XO~ ~H'lJlCJieHa B pa6oTe/II/. 

B saKJIDtreHIIe a:sTopH Bupa.EallT 6Jiaro.napHOCT:& np<)qJeccopaM 

H.H. EorOJiroony, A.A. JIOrYlJOBY, JI.,U. CoJio~:r,e:sy, A. H. Ta:sxeJIII,ZJ;Se, 

H. T.- To.nopo:By, 0 .A. XpycTaJieny. sa·_ ~Tei>ec x pa6oTe il nOJiesHue 

o6cyz.neHHH. 
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Y CJIOBH.li 06MeHa 
IIpenpHHThi H coo6meHHH OIUill paccbmaiOTCH 6ecrrnaTHO, Ha ocHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHHM, 

6H6JJHOTeKaM, HayqHhlM rpyrrnaM H OT,LiellbHhiM yqeHhiM 6onee 50 CTpaH. 

Mbi O:lKH,LiaeM, qTo rronyqaTenu H3,LiaHHH OllJill 6y.r~yT caMH rrpoxB

nHTh HHHUHa THBY B 6ecnna THOR nOCbinKe ny6nHKaUHH B )J.y6Hy. B IIOpH,LIKe 

o6MeHa IIpHHHMaiOTCH HayqHble KHHrH, :lKypHanbl, rrperrpHHTbl H HHOrO 

BH,Lia rry6nuKaUHH no TeMa THKe QllJIH. 
EJJ:HHCTBeHHbiH BHJJ: ny6nHKaUJIH,KOTOph!H HaM IIpHCbiJia Tb He cneJ{y

eT,·3TO penpHHThl /OTTHCKH CTaTeH, y:lKe orry6nHKOBaHHb!X B HayqHbiX 

:lKypHanax/. 
B px.r~e cnyqaeB Mhl caMH o6pamaeMcH K rronyqaTenxM Hanmx H3JJ:a

HHH c rrpoch6Qii 6ecnnaTHO rrpucnaTb HaM KaKue-nu6o KHHrH unu 

BhliiHCaTb JJ:IIH Harneii 6H61IHOTeKH HayqHbie :lKypHaiihl, H3,LiaiOlUHeCH B HX 

cTpaHax •. 

OT~eJibHbie 3arrpocbi 

lf3J{aTellhCKHH OTJ{en e:lKerOJ{HO BbliiOIIHHeT Ol<OIIO 3 QQQ OTJ{ellhHb!X 

JarrpocoB Ha BhiCbiJIKY rrpenpHHTOB H coo6meHHii OHJill. B TaKHx Ja

npocax cneJJ:yeT o6x3aTenhHO yKa3hiBaTh HHJJ.eKc JarrparnHBaeMoro 

H3,LiaHHH. 

A~peca 

IIHCbMa no BCeM BorrpocaM o6MeHa rry6nHKaUHHMH, a TaK:lKe Jarrpo

Chi Ha OT,LienhHhie H3,LiaHHH cneJJ:yeT HarrpaBnHTh no a.r~pecy: 

,. 101000 MocKea, 
rAaBHbiU no'lmaMm, n/JI 79. 
H3oameA&cKuu omoeA 
06oeOUHeHHOZO UHCmumyma 
JIOepHbiX UCCAeOoeaHUU. 

A,Lipec JJ:IIH nOCbiJIKH BCeX ny6nHKaUHH B nopHJ{Ke o6MeHa, a TaK:lKe 

J{IIH 6ecnnaTHOH IIOJ{IIHCKH Ha HayqHble :lKypHaiibl: 

101000 MocKea, 
rAaBHbiU no'II'IQMI'I, n/JI 79. 
lfay'IHo-mexHU'IecKaJI 6u6AuomeKa 
06oeOUHeHHOZO UHCI'IUI'Iyma 
JIOepHbiX UCCAeooeaHUU. 


