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1. faMHnbTOHHaH CHCTeMhi TpeX '18CTHU C aapsmaMH Z J , Z 2 , -Z 3, 

MaccaMH M 1 , M 2 , M 3 H pa.tulyc-eexTopaMH R 1 

OpllHHaTaX .Hxo6H 

/1/ 
paeeH 

+ 

.... .... 
·i = M1 R 1 + M 2R 2 + M 3 R 3 

M 1+ M 2+ M3 

z J z 2 

R 

fi2 
/1->----11->+ 

R 2m r 

3AeCb BBeAeHbi o603Ha'leHHSI: 

l l l -=--+--. M M1 M 2 

1 r r -=--+-----, 
m M3 M1+M 2 

3 

.... 
R 3 B xo-

(1) 

(2) 

(3) 



flocne OTaeneHHSI aBH)I{eHHSI U9HTpa HHepUHH Tpex '18CTHU ( BeKTOp f 
ypaBHeHHe llJpeaHHrepa CHCTeMbl npH06peTaeT BHa 

... ... 
HIJI(R,;)=EIJI(R,;), (4) 

rae onepaTop H B eaHHHuax 1i=Z 3 =m=l npeacrasnSieTCSI cneayiOlllHI\I o6-

paaoM: 

H .. 
2M 

(5) 
J 

- .!\ ... -
2 r l r 2 

CyTb MeToaa B03MymeHHbiX CT8UIIOH8pHblX COCTOSIHHH (B,C,C,) COCTO

HT B TOM, 'ITO pemeHHe ypaBHeHHSI ( 4) HlllYT B BHae pa3JI0)KeHHSI 

... 
(R) (6) 

no perneHHSIM aa~a'IH asyx UeHTpOB 

H 0 ¢ ( ;; R ) = E ( R) ¢ (:; R) I 
n n n 

(7) 

TO eCTb aaaa'IH 0 aBH)KeHHH '!aCT HUb! C 38pSillOM - Z J (anSI orrpeaeneHHOCTH

SJ!eKTpOHa) B IIOne aByX HerroaBH)K!f:OIX r!OnO)KHTenbHb!X 3!ipSillOB ( sraep) Z l 

H Z 
2 

, yaaneuu:~Ix Ha !J8CCTOSIHHe R 

2. IloacTaHosKa paano~eHHSI (6) s ypasHeHHe (4) H ycpeaueuae no 

KOOpaHHBTaM SJieKTpOHa IIpHBOaHT K 6eCKOHe'IHOH CHCTeMe au!fxllepeHUH8nbHblX 

ypaBHeHHH, OIIHCbiB8lOlllHX llBH)KeHHe sraep: 
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1 z I z2 1 If (R-.)11/J (R_.J + - 2" ~R->+ En(R)+ +--
"' R 2M n n n 

_,_ __ I 
2M ' mFn 

..... -+ ..... ..... 

[ 2 Q n m ( R) V R + K nm( R)] 1/J m( R) = E 1/J n ( R), 

K nJR) 

(8) 

(9) 

YpaBHeHuSI (8) cocTaBnHJOT coaep;KaHue MeToaa B.C.C, Ero rrpeuMy-

IUeCTBa IIepea LIPYI'HMH IIO}:IXO}:IBMH COCTOSIT B TOM, 'ITO OH II03BOnS!eT· Bbl-

aenuTb rrapaMeTp ManocTu 

B TpexTenbHOH aaaaqe, 

1 
2M 

H BOCIIOnb30B8TbCSI TeopHeH B03MyiUeHHSI 

3, B KOHKpeTHhiX pacqeTax rro MeToay B.C.C., KaK rrpasuno, He yqu

TbiBaJOT Herrpepb!BHbiH CIIeKTp H B CHCTeMe (8) orpaHH'IHBaJOTCSI J:IByxypoB

HeBbiM rrpu6nu>KeHHeM, B 3TOM rrpu6nu>~<eHHH MeToa B.C,C. Bhi3biBaeT soa

pa>KeHHSI, cyTb KOTOpb!X CBOJ:IHTCSI K cneayJOIUeMy, flpH OT6paCbiBBHHH He-
_. 

auaroHanbHbiX MaTpH'IHblX 3neMeHTOB Q nm H K nm B ypaBHeHHSIX (8) OHH 

OIIHCbiBaiOT }:IBHX<eHHe HeKOTOpOH 'IBCTHUbl C IIpHBeaeHHOH MBCCOH M B 3<j>

cpeKTHBHOM rroTeHuuane V"(R)= z~z 2 +E/R)+ 2~Kn/RJ. flo tPH3H'IeCKOMY 

CMbicny aaaaqu rrpu R -->"" cucTeMa ua Tpex 'laCTHU pacrraaaeTCSI Ha aBe 

IIOLICHCTeMbi: aTOM eZ I H SlllpO Z 2 (nu6o >Ke S!J:IpO Z I H aTOM eZ 2 ) 
1 

IIpH'IeM 3Ha'leHue Vn (oo) COOTBeTCTByeT 3Hepr'HH H30nHpOBBHHOI'O eZ1 

unu eZ 2 - BTOMB, JlerKO BHJleTb, OJlHBKO, 'ITO 3Ha'leHHe V n ("") He paB

/1/ 
HO 3Hepi'HH H30nHpOB8HHOI'O aTOMa, IIOCKOnbKY COI'nBCHO Bbl'IHCneHHSIM 
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I· 

rile 

H 

V n (.oo ) • E n (.OQ J + _1 __ I( n n ( .oo J ~ 
2M 

2 
Z I ----

2n 2 

1 
[1---(K± 1) 2 ), 

4M 

(10) 

i=1;2, 

M2 - M1 
K• M2+M, 

eZ 
2 

- aTOMaM. 

, a BepXHHii. H HH*HHii. 3H8KH COOTBeTCTBy lOT eZ l -

Bbipa*eHHe ( 1 ()) coBnaaaeT c TO'IHhiM 3Ha'leHHeM aHep-

rHH eZ 1 - aTOMa TonhKO c TO'IHOCThiO JlO 'lneHOB "'1 I M1 BKniO'IHTenhHO. 

C HeKOTOpblX nop :3T8 HeTO'IHOCTh JlBYXypOBHeBOI'O 1IpH6nH}I{eHHSI Me

/2/ 
TOll a B.C.C. npaKTH'IeCKH e)lHHOllYIIIHO ( CM., H81IpHMep, ) OTO}I{)leCTBnSI-

/1/ 
eTCH c HeCoBepllleHcTBOM caMoro MeTOJla. B pa6oTe HaMH 6bmo noKa-

aaHo, 'ITO Jl8)Ke B paMKaX JlByXypOBHeBOI'O 1IpH6nH}I{eHHSI y'leT HeJlH8I'OHanh

HhiX 'lneHOB, CBSI3biB8IOIIIHX OCHOBHOe H .Bb!CIIIHe COCTOSIHHSI CHCTeMbl (8), 

llpHBOJlHT K cne)lyiOllleMy Bbipa}l{eHHIO )lnSI aHepi'HH OCHOBHOI'O COCTOSIHHSI 

8TOMOB: 

( 11)' 

2 
KOTOpOe COBIIBJlaeT C :3HeprHeH e Z I -a TOMB C TO'IHOCThiO JlO qneHOB "'1/M I 

BKniO'IHTenbHO. 

4. noKa}l{eM Teneph, 'ITO Bbip8}1{eHHe ( 11) - He 'ITO HHOe, KaK nepBhle 

'lneHhl paanO}I{eHHSI TO'IHOI'O Bbipa}l{eHHSI 

2 
Z I l 

E --n+a)- , 
n 2n 2 

( K ± 1) 
2 

a= 
4M 

( 12) 

KOTOpoe cneJlyeT H3 HCXOJlHOI'O ypaBHeHHSI lli penHHrepa ( 4) B npe)lene R--. 
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Ill i 
KaK noKaaaHo B pa6oTe , a 9TOM ~peaene onepaTop 

l - -- L\ -+ anSI 
2M R 2 

cnyqaea eZ 1 + Z2 H Z 1 + eZ 2 nepexoaHT a onepaTOpbi 

- (K+l) f\-> 
BM '1 

H - ( K-l.,. L\-> COOTBeTCTBeHHO. 0TCIOaa cneayeT, 'ITO non-
8A4 , 2 

HbiH r'SMHnbTOHHSH 

l (l ) -> - ~ H=--
2
- +a L\ 

r I r I (13) 

COBUaaaeT C r'SMHnbTOHHSHOM 'ISCTHUbl C MSCCOfi: (l +a) -I B KynoHOBCKOM 

none, aucKpeTHhiH cneKTp KOTOporo Bbipa*aeTCSI iflopMynoit (12) H coanaaa

xl 
eT C TO'IHbiM CneKTpOM 9Hepr'HH H30nHpOB8HHOr'O STOMa 

CneayeT OTMeTHTb, 'ITO ecnu npu6nH*eHHbie iflopMynhi ( 10) H ( 11) 

6hJnH nony'leHbl B peaynbTaTe Bbi'IHCneHHA anSI CHCTeMhl TpeX 'ISCTHU C Ky

noHOBCKHM B38HMOaeACTBHeM, TO BbiBOa TO'IHOA iflopMynbJ ( }2) He 3SBHCHT 

OT XapaKTepa napHOr'O B38HMOaeACTBH.It H .ltBn.steTC.It cneaCTBHeM Bbi60pa 

KOOpaHHST HK06H (1) npH OUHCSHHH COOTBeTCTByiOmeit TpexTenbHOH CHCTe

Mbi. He6eabiHTepecHo, 'ITO B napa6onuqecKHX KOopaHHaTax peaynbTaT ( 12) 

MO)I{HO nony'IHTb Y*e B nepBOM nop.staKe TeOpHH B03MymeHHH anSI r'SMHnb

TOHHaHa (5) C B03MymeHHeM - 2~ f\; 

B aaKniO'!eHHe OTMeTHM, 'ITO anSI cnyqa.IJ Tpex qaCTHU paaaoA MaCChi 

( HanpHMep, cucTeMa e + e- e+ aHa'leHHe a = + , 'ITO onpaaahiBaeT 

UpHMeHeHHe MeTOaa B.C.C. aa)l{e .an.st TSKOfi: CHCTeMbl. 

xl 
B aToM MO)I{HO y6eaHTbCSI HenocpeacTaeHHo, noacTaan.stSI a 

( 12) 3Ha'!eHHSI aaeprHH H a a aTOMHhiX eaHHHuax 't = Z 3 = M 3 = l 
npHMep, an.st eZ I - STOMa: 

2 
Z1 K+l 2 m -1 

En = ---- m [ l + (-) -] = -
2 n2 2 M 
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5. DpoBe.QeHHOe HCCne.QOBaHHe ITOKa3biB8eT, 'ITO 06IUeiTpHHSITbie B03pa

)1(9HHSI nporua Meroaa B.C.C. Heo6ocHoBaHHhi u o6ycnoBneHhi He cymecrBoM 

Meroaa, a ero HenocneaoBaTenhHOH peanuaauneH. 
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