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ATaaacoB A, P2-5336 

K Bonpocy o CBSI3aHHbiX 'cocTOSIHHSIX ·penSITHBHCTCKol! 

Tp::X'IaCTH'IHOl! C,HCTe.Mbl 

B.. KB83HUOT9HllH8nhHOM UO.[lXO.[le npooneMa onpeAeneHHS! MaCe CB_SI38HHblX 

COCTOS!HHH penSITHBHCTCKOH Tp9X'I8CTH'IHOH CHCT9Mbl C KB83HnapHbiMH B38HMO

A9HCTBHS!MII CBOAHTCS! K aaanH3Y COOCTBeHHblX 3H8'19HHl! SpMHTOBOI'O onepa

Topa, npH H9KOT0pb!X npeAnOnOlK9HHS!X OTHOCHTenbHO ABYX'IaCTH'IHOI'O BaaHMD

A9HCTBHS! nony'leHa Ol19HK8 AnSI BepXHei'O npeAena 'IHCna·cBSI38HHbiX COCTOSI

HHH H anropHTMa npu6nHJKeaaoro Bhi'1HCneHllSI Mace CBSI3aHHbiX cocTOSIHHl!,. 

Coo6.e&Ha 06b8AHB8BBOro HBCTHTfT& KA8pBHX HCC.8AOB&BHI 

,lij&la, 1970 

Atanasov A~ P2-5336 

On the Bound States of the Relativistic Three-Particle 
System 

In the quasipotential approach the problem of determination of 
the bound state masses · in the three-particle system with the quasi
pair interaction is red\-lced to· the analysis of the eigenvalues of the 
Hermitian operatop. Under some assumptions concerning two-particle 
interaction an~- estimate is obtained for the ,upper limit of the bound 
state number and for 'the algorithm of the approximate calculation of 

the bound state -masses, 

Commualeatloa• of the Jolat laatltute 'for Nuclear Reaeareh. 

DubDa, 1970 
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§1; B Be 11. e. H u e 
..... 
·.~·; B KBaHTosoii Teopuu nonSI. sa.ua•m Tpex 'Iac~uu omi:cblsaeTCSI. ·cucTeMoii 

.. Tpex HHTe~panbHh;X ypasneHuii 11 I, ~oTophie a~anq.I'H'IHhi .ypasH~HliSI!'-1 ct>a.u.ue;.;.'·:~ · 
esa B HepenSITH~·¥·cTCKOH KBaHTOBOH MeXaHHKe', 'Onpe.ueneHHe a~eprHil CBH3aH- ,. 

Hb!X COCTOSiiiHH .. CBO,llHTCSI K. Orrpe,ll~neHHIO napaMeTpa·· E 1 npli KO"rOPOM CO:-. 

·dTseTCTBYJOIUaSI o.uHopo.uira~· cuc~eMa l!MeeT pemeHHe, To'IHOe perneHHe aTofi · . 

. . npo5neMh,I CBSJ38HO c 5onblllliMli MaTeMatH'IeCKliMll TPY.UHOCT~Mli. noaTOMY 

~; 'npl!XO,lll!TCSI l!CKaTb H~~·OTOpb!S .upyrHe xapaKTepl!CTl!Kll cneKTpa n cnoco5bJ 
.~· . . 

rrpu5nl!)I{9HHOii: OUeHI~ll r-,1acc CBSI3SHHhiX co'CTOSIHl!ii, 

. . B HacToiimeii ~~GoTe_ npe.unai'aeTCSI cnoco6 onpe.ueneHl!SI sepxHei'b npe

.uena ,ttncna .CBSI3aHHhiX .c'ocToSIHnil: u a.iti'opuTMa npn5nullieHHOI'O onpe.ueneH.~SI 

.: ~:. M:acc· Tal<HX cocToSII:iuii s caMoii: np'ocTolt Mo.uenu Tpex'IacTl!'IHOil: CHcTeMhi s· 

isaa~nOTSHUHanbHOM no.uxo.u~ 12,3 I. n ony'IeHO ypasHeHHe, aHanOI'Ji'IHOe Hepe

nSITHBl!CTCKO~y.-. ypasaeHuJO lllpe.uuHrepa, Dpll ucnonf,aosaHuu no.uxo.uSIIlJero ..... 

npeo.5pa30BaH.HSI OHO CBO.UHTCSI K 9KBHBaneHTHOMy. ypaBHeHJ~JO C ~pMl!TOBbiM , .< 

· 'Ksa.upaTH'IHo· .HHTei'pupyeMhiM . SI.llPOM, Cne.uySI pa5oTe /.4,51; Mh~ 5y.ueM · npn-

MeHSITb MSTO.ll, KC>_'!'OPhiH paHee npHMSHSinH B HepenSITl!BHCTCKOii: Teopl!H Tpex-
· ... 

B §2 nony'IeH'o ypasHeHHe, coJcTseaahie 3lia'IeH~SI KoTopoi'o._yaccMaT

p.nsaJOTCSI KaK !flyHKU.Hli'Mac~ ~BSI;aHHh~x cocTOSIHl!il: ~pex'IacTi:t'IHon cii:~~e~bi, 
· ,0U~HKa: ·.'IHCli~ CBSI3aHHhiX COCTOSIHHH li 8!JI'Opl!TMa Onpe~eneHl!SI ,HX :~tacc '~].a;.. 
: STCSI B §3; 
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§2. YpaBHeHHe Ha co6cTBeHHbie 3Ha'leHHSJ TpeX'laCTH'IHOil: 

penSITHBHCTCKOH CHCT9Mbl 

PacCMOTpHM CHCTeMy TpeX CKanSipHb!X noneil: c· M8CC8MH m 0 m 2 

, B3aHMOlleiicTBYIOIIIHX Me*JlY co6oil: tiepea none Maccbr IL Tpex-

'laCTH'IHaSI ~YHKUHSI fpHHa 

" 
G = < 0 I T (.'P 1 (x 1 > 'P 2 < x 2 > 'P 3 < x ~ > q;l (y 1> q, 2 (y iw 3 < Y 3 n I 0 > (1) 

ylloBneTBOpSieT ypaBHeHHIO EeTe-ConnnTepa 

(2) 

rlle' . G
0 

- ~yHKUHSl pacnpOCTpaHeHHH TpeX HeB38HMOlleil:CTBYIOIIIHX '18CTHU 0 

~ . . . 
K - cyMMa BCeX HenpHBOllHMb!X Tpex'laCTH'IHbiX llHarpaMM. nBYXBpeMeHHaSl 

~yHKUHSl fpHHa, onpelleneHH8Sl paBeHCTBOM 

G=G(t, ~ 
1

, ~ 2 

ylloBneTBOpSieT ypaBHeHHIO 

(4) 

rlle G
0
.- llBYXBpeMeHHaSI ~yHKUHSI·pacnpocTpaHeHHSI Tpex HeB3aHMOllefi-

CTBYIOIIIHX 'laCTHU, a onepaTOp K onpellenSieTCSI paBeHCTBOM 

x o· =x o = x 3o=t 
1 . 2 (5) 

y 0 = y 0 = y· 0 = t' 
I 2 3 

4 
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.. 
" K ·.MO:»<HO npeACT86HT.b 6 6HAe 

" "' . ~ -. " 
-~'~2 +Ka +KT • 

.. . . 
., 

(6) . 

"' ~- . 
rne,. Ka - cyMMa 6_cex: HenpH60AHMbiX Hec~SISaHHbiX AHarpaMM, KOI'Aa a -aSI 

'la'2THUa npoXOllHT 6es 63aH~o.rieiiCTBHSI, K T - cyMMa 6CeX HenpH60llHMbl~ 

, .. ' ~~~SisaHHbiX AHarpaMM. Ka:»<Abiii '!neH MO)KHO npencTa6HTb KaK npolis6eAeHHe 

.; 

(7) 
{ . 

npH'leM sa (x a .-ya ) - nponaraTop a -oil 'laCTHUbi, . K~) - S!Apo ypae

HeHHSI EeTe-ConnHTepa AnSI rieyx'laCTH'IHOii ¢yHKURH.pacnpocTpaHeHHSI 

· G.~>(~~ , x y ; y f3• y Y) - n_~ncacTe~bi (.f3 , y) •. AHan~rH'!Ho ypa6He~Hl0 (6), 

m;tPO K MmKHO npencTa6HTb 6 .eane 

(8) 

onpenenSieTCSI.paeeHCTBOM ., 

a G - ll6YX'laCTH'!HaSI ljlyHKUHSI fpaHa: . 
a 

B K6asrmapnoM ·npH6nH)KeHHH SIApo K MO)KHO. npeACT86HTb KaK CYMMY 

(10) 

M~r pa.ccMoTpHM caMYlO npocTylO · Monenh, Korna ·'laCTliUhi 6SaHMOileii':"' 

.. i·cyeyi6T Me*AY co6oii n_rTe~ o6MeHa CKf!.nHpnoro MeSo_Ha. 6 necTHH'IHOM npa6-

nli:»<t:!HHH. ·s sT.oM cny.qae, iaK KaK -HMeeTcH Mrno6eimqe esaHMOA~iicT6He, 
. . 

S!ApO K co6nanaeT c K6aSHnoTeHuHanoM, onpeneneHitbiM pa6efj:CT60M 



( 11) 

EcnH B CHCTeMe UeHTpa M8CC TpeX .'18CTHU BBeCTH TpeXMepHbifi OTHOCHTenb

Hbifi HMnym,c ITO)lCHCTeMbl ( {3 , y ) : 

l (12) 

I')le p (a= 1,2, 3 ) - TpeXMepHbie HMrrynbCbl '18CTHU C M8CC8MH m 1 TO 
a · a 

$IJlpO V a MOlKHO npellCT8BHTb B BH)le 

' ' . g2 
V (q •P.a ;q ,p )=--

a a a a .. 4(217 )3 

l 
(13) 

l1cnonh3yst npeJlCTaBneHBe (13), MOlKHO noKasaTb1 'ITO .stJlpa Va SIBn SilO T C Sl . 
nonO:lKHTenbHO onpe)leneHHbiMH 1 9pMHTOBbiMH H. C OI'paHH"leHHOfi · HOpMOfi 

I ( ¢,Va II')\ 
\IVa \\=Sup---. 

- - 11¢11 \1'1'11 
.... (14) 

p aCCMOTpHM ypaBHeHHSI1 xapaKTepH3YJOIURe . CBS13.aHHhie COCTOSIHH.st''Tpex 
. /31 •• 

"!aCTHU B HMnynbCHOM npeJlCTaBneHHH 1 KOTOpbie nony"leHbl B pa6oTe 

G- I 'P "' V'P IJI* G- 1 
= 'P * v . 

0 B. B' B 0• B 
( 15) 

B KB83HrrapHOM npa6nBlKeHHH ypaBHeHHSI (15) He OTHOCSITCSI K THITY fHnb6ep

Ta-lliMHJlT81 TaK KaK B no.oauTei'panbUOM' Bbipa:lKeUHH Sp [ ( G0 V ) ( G0 V )+] 

rrOstBnst!OTCSI qneHbl THIT8 
[ 0(3) ( p~ -p ' ) ] 

a a 1KOTOpbie nony'la!OTCSI BCne)lCTBHe 

npacyTCTBHH uecBst3aUHbiX .on'ai'paMM ({me.· 1 ) • C ooTBeTCTBYJOIUee nuTei'

pan!>uoe ypaBHeHHe stBnsteTCSI cyiUeCTBeHHO CHRI'ynstpHbiM1 H. HH O)lHH H3 H3~ 

Be.cTUbiX MeTO.llOB 1-eopnH IIHTei'panbUbiX ypaBueunfi K ueMy nenpn!\1eHnM. 

DoaTOMY Mbl npeo6paayeM ypaBUeUHe (15) B 9KBHBaneHTHOe eMY1 KOTOpOe 

6y.oeT ·IIMeTb xopomee st.opo. 

6 
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P11c, 1 

TipellCT8BHM B nepBOM ypaBH9HHH ( 15); V B BH.t:te V = V 1 + V 2 + V S • 

EcnH B nony~eauoe ypaaHeHHe 

(16) 

-1 
noJlcTaBHTb G 0 H3 ypaBH9HHH (9); nony~aeM: 

V II' =V G (V{J+V-)11' 
aB a·a y B 

( 17) 

CyMMHPYH ypaaaeHHH (17) c y~eToM ( 16), nony~a~t-t :aonoe ypaaae11He JlD.II 

'lpB 

(18) 

~lle I · eCTb onepaTop 

( 1 9) 

. YpaelleHHe (19) _ .IIBD.IIeTc.II_ aaano~oM ypaeHeHH.II Bafia6ep~a 161 , onHChiBatd-
·- . ' ' 

me~O CB.II38HHbl9 COCTOHHH.II HepeD.IITHBHC-r.'CKOfi TpeX~8CTH~HOli CHCTe_Mbl, 8 

.llllpe STO~O ypaBH911H.II 'aeCBH38HHbi9 llH8~p8MMbi OTCYTCTBYIOT (pHC, _?) • 

Mbi noKallieM, ~To on,pelleneHHhill TaK onepaTop, npH Bbii5paHHOM npell

nonollieHHH OTHOCHT9DbHO B38HM0Jl9HCTBH.II M9llillY. ~EiCTH~8MH 1 npellCT8BD.II9T 

.llllPO fHDb6epTa-llJMHllT8 •. .Qn.II STO~O HylliHO ycTaHOBH.Tb, 'l'TO K8llillbifi ~neH __ . . 
G0 Va Ga V {3 .IIBDHeTC.II onepaTopoM THnb6ei:JTa-lllMHllTa. Onepa-rop Ga 
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YllOBneTBOpSieT ypaBHeHHIO (8) 0 S!JlpO KOTOpOI"O KB8Jlp8TH"'HO HHTel"pHpyeM0 0 

TBK KaK AnSI HOpMbl f!Wb6epTa-llJ MHJlT8 BbiiiOnHeHO ycnOBlle 

onepaTop 

2 
G = -TT 

0 

(J) = 
I 

(20) 

wt(pt)+w2(p2hwa(P.J) o(pt-P't)o(p:;-p; )o (p3-p3) 
------------ . -------------;-;r 
w t(pt) w2 (p2 )w 3(p 3) . M2

- [w t(pt) +~ 2(p2)+w3 (pa)] . 
(21) 

V a o6naAaeT orpaHn"'eHHofi .HopMofi, Cne-· 

,AoBaTenhHO, cornacHo TeopeMe· ( C-7) 161 , onepaTop Ga - orpaHn<JeH • .UnSI 

Ka)KAOI"O "'neHa cyMMbi (18) nony"'aeM. oueHKy, 

II G0 VaG a V f3 !1 2 _:: II G 0 1! 2 II V a II II G a II !IV f3 II (22) . .. 
H, pa3yMeeTc5I, onepaTopbi G0 V a G a V {3 

.. TOpaMH f.nnb6epTa-llJMHJlT8, 

II IIX cyMMa 6yAyT onep~:":'. 

. . 
Aaanol"H"'HO HepenSITHBHC

1
TCKoMy cny"'aro '

4 •51 , MO)!{HO noKa3aTh 1 'ITO 

smpo I rrpeACT8BliMO B BHJle 

3 
.. I= l -( l G 

a=t a 
-2G 

0 

. I"Ae 

3 

A = l G -2 G
0 

= G 
3 

+ l G 
0 

V G0 + l G 0 V G V G 0 
a=l a a~s a a~s a a a 

(23) 

(24) 

SIBnSieTCSI apMIITOBbiM rronO)!{HTenbHO onpeAeneHHbiM onepaTOpOM, 

Ecnn, B ypaBHeHnn ( 1.8) nonO)!{liM 'I' B = . A~ ¢ ... , • nony"'aeM ypaB-

HeHHe .. 

9 
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'( 

.. 
¢·=.·D¢' (25) ... 

rne D.;...\"'~ lA~ :ilpMHTOBblll onepaTop C KBaiJ.pa TH'HiOHHTerpHpyeMbll\.t ; . . 

smpoM, aasHCSIIUHM oT napaMeTpa M. 

§3. OnpeneneHHe sepxHe~o npenena 'l:Hcna csSI38HHhiX 

COCTOSIHHSI II M8CC CBSI38HHbiX COCTOSIHHll 

PaccMoTpHM ypasHe~HSI 

D ¢1' = IL I ¢I ' 

' 
(26) 

·. 
peruelm~ KOTopi:.Ix, cooTseTcTsyroruue co6cTseHHhi~ 3Ha'leHHSIM IL 1 = l , cos-. 

ll8Jl8loT' C perueHHSIMH ypasHeHH.SI (25). YpasHeHHe C SlAp OM ASHHOro THna . 

HMeeT C06CTB9HHbl9 3HS'I9HIISI0 ./!I , KOTOpbie o6paayroT nocnenoaaTenb-

HOCTb B9IU9CTB91IHh~X 'II:icen, npen~nbHSSI TO'l:Ka KOTOpblX ~CTb HOnb. 113 ypas

HeHHSI 

<<ll ![0-1! )A-t -(G-
1
-V)l!<ll '> .. 0 

I I .. 0 I (27) 
:·: 

· nocne nn4J4JepeHUHposaimSI nonyqaeM 

'·· 
<<ll1IA-t l<ll1>~=2M<<Il j172 ~p,)w 2(p2)c.

1
3(p3). 

. dM 1 . ( ) . 
w, p + w (p )+ w (p ) 

t 2;2~·3 3 

!<Ill>+ 

(28) 
dA-1 

+ 0-1! I) <<Ill 1--I <ll >. 
. dM 1 

0603HS'IHM 'lepe3 M '. ,CaMyJO 6onblllYJO Macey CBSI3aHHbiX COCTOSIHHH. 

IlpH H3~eHeHim napaMEnpa M s. HHTepsane ·o ~ M;::: M 
1 
< m 1 + m 2+ m 3 

.. . d . 
KOI'i:\a OH nepeXOAHT qepe3 3HS'I9HHSI0' AnSI KOTOpbiX II = l, .!!J!:..L. > 0, . . . rl dM . 

10 

• T.e. IL I nepeXOAHT qepe 

'IHCnO CBSI3SHHbiX COCTOSII 

Ubi. 3TO 'IHCnO M9HbiUe, 

N ( M ) < Sp. [ .D ( M ' ) 1 

l 
OcTaeTcst OTKpbiThiM npot 

CTBYJOIUHX ·csSI38HHblX COC 

LJ.ng TOrO 'IT06hl 'no; 

o6paayeM runyp 2n -To: 

A 2n 

, 2n . 2r 
= Sp D = Sp.I · 

0603HS'IIIM MHO)K9CTBO l 

dp 1 dp2 • dp 3 qepea dq 

SI.Qpa I npeacTaBHM 1 

A2n = I I 2n ('I 'q )d~ 

rae 

12n ( q 'q , ) = I ••• II ( q 

B o6rueM cnyqae. Bbi'IHCll 
-, 

npHXO.QHTCSI HCnOnb30B8TI 

nH,'ITO onepaTop I o· 

npe.QCTSBI!Tb B BH.Qe: 

m. 
l(q,q ') .. l u (q)\1 

k=l k 



~ .. 

(25) 

'IHCna CBSI38HHblX 

OCTOSIHHH 

(26) 

·I~ '3H8'1eHHSIM /l I = 1- COB-. 

:eHHe C SI.UpOM .!l8HHOI'O THna . 

,Je o6paayror nocne.uo~:~aTenb...: · 
I 

KOTOpblX ~CTb HOnb, l13 ypaB-

.. -

,·' 

(28) 

18CCy- CBSI38HHhlX COCTOSIHHii,· 

e' 'o~M_5M 1 <m 1 +m 2+m 3 
r~phi~-. ll ~ 1 , .!!at_ -> 0, 

'· - I dM ' 

. ' 
'':;• 

_, 

• ••• J 

... 

..... 

r.e. Ill nepexo.uur qepea ellHHHUY B nonolKHTenhHyro cropoHy. Cneno'aarenhHO, 

'IHCnO CBSI38HHh!X COCTOSIHHH paBHO 'IIICny ft1 KOTOphle GonbWe e.UHHH-

Ubi. 3To 'IHCno MeH~me, '!eM i ft
2 -= Sp [ D(M'') ]

2 

1=1 I 

N ( M) < Sp. [ .D ( M ' ) ] 
2 

= Sp [ I( M ') ] : 

Ocraercn orKphiThiM npo6n.eMa o 3Ha'leHHSIX napaMerpa M 

CTBy!OJllHX 'CBSI38HHb!X COCTOSIH!Ill. 

(29) 

JlnSI·CQOTBeT-

.Unn roro qro6hi nony'IIITb npa6JJHlKeHHbie ypaBHeHHSI AnSI cneKrpa Mace, 

o6paayeM wuyp 2 n -Toil creneHII oneparopa D 

='SpD2n 2n A = Sp I • 
2n 

(30) 

0603H8'1JlM MHO)KeCTBO nepeMeHHhlX p t Pa q:epea q 

qepea dq . B HMnynhCHOM npencraBneHHH 2n -roil wnyp 

npeJlCT8BHM B BHJle 

A 2n 
J I 2n ( q 'q ) d q ' (31)' .. 

1
20 

( q • q ' ) = J ••• J I( q • q 1 ) I( q 1 ' q 2) ••• I( q 2 n- t ' q, )dq 1 ••• dq 2 n- l 
(32) 

SIBnSieTCSI TpyllHOll 38Jl8'1eii, H 06hl'IHO 

npHXOJlHTCSI acnonh30BaTh cenapa6enhHOe npu6nH)KeHae. TaK KaK. Mhi JlOKa3~

nu,'ITO oneparop I OTHOCUTCSl K TUllY funb6epTa-illMHJlT8,. TO ero MO)KHO 

npeJlCT8BIITb B BHJle: 

m-
I(q,q ')= ~ 

k=l 

U ( q)W ( q '). 
k k 

(33) 

. '11 



i •.. 

(':, 

·nnst nmypa A 2 n B 9TOM cnyqae nonyqaeM 

m 

A = }; rk k rk k 
2n k k ••• k "=1 I 2n 2 I . 

I 2 , 2n 

···· r k • k 
2n 2n-1 

rae 

rke -=J uk(q)We. (q)dq. 

'EcnH BMecTo quce~ P1 
I 

BBeCTH HX o6paTHbl\=) 3HaqeHHst A1 = il; 
C qeTHbiMH HHlleKC8MH A 

2
n MO~HO npellCT8BHTb·B BUlle . 

· 2n n 2n. n I 
. A . ., Sp D = }; p · = ·}; -- • 

2n' 1=1 1< 1=1 >..:in 
I 

(34) 

·i (35J .· 

nmypbi 

(36) 

··nycTb co6CTBeHHOMY. 3HaqeHI'llO A1 COOTBeTCTByeT p nuHeHHO He3aBH-

CHMblX C06CTB_eHHbiX,.¢yHKUHH, a qucny - A 1 , e.cnu OHO T'O~e co6c.T-

BeHHOe 3Haqeuue, 6yaeT COOT'BeTCT'BOB8T'b . q· nHHeHHO_. He3aBHCIIMbiX cp6cT-

BeHHbiX qiyHKUHfi. CneaoaaTeilbHO, B pstlle ( 36) qneH c >.. coaep>KHT'Cst 
I ' . . . •• I 

. . ~-·p+ q pa3.' npu 9THX npeanono>KeHHSIX pstll npe)lCT8BHM .B BH)le: 

.A·· = 
2n 

·_r_ (·I+ £ ), 

)., 2n n 

I 

rae qepe3 ( n o6o3HaqeH~ aenuquHa 

£ = L I (AI 2n 
n r -) 

·.l=r+l >.. • . I . 

(37) 

. <3s> 

npuMeM, qTQ cof5c'rBeHHbie 3HaqeHHSI pacnono>Kellbl B nopSI/lKe B03pacTaHHSI, 

.T.e. lA I. I > 1>..1 I npu i > r ' TOrlla (n ... 0 npu rt· ... 00. .. nnst 

A 2n+2 aHanornqHo paaeHCTBY (37), nonyqaeM: 

12 

·.·'t' I 

A2n+2 

r 

= ,\2n+2 0+ 
I 

.UenSI noqneaHo (37) Ha · (~ 

,\ 1 = Cim ( 
1

2 . ) .. 

Ecnu n •. B ypaBHeHHH -(41 

,\ ·= fim .I 

!\ . J-2 
2n ) • 

. A 2n+2 

YquThiBast BUll onepaTopa 

A
2

n = Sp02
n ;. Sp(A -1-2 I: 

II 

>.. 1 =fim( -~---

· Ha ypaaHeHHst 

>.. (M) =I, I . 

rae >.. 1 ( M ) onpellenste 

llnst KOTOpb!X ypaBHe~He ( 

qeHHst M stenstiOTCSI M 

nSITHBHCTCKofi cHcTeMbi. 3 

HOe 3HaqeHHe >.. 2 (M) 



l 
1eHHSI A 1 = -

flt 

b ·B ·BHae ' 

'. 

·I 

(34) 

(35)" 

wnypbt 

(36) 

naHefiHO He38Bil-

, ecnH ono TO)Ke co5c.T

!HefiHo. He38BHCHMbiX Cp5cT-

ttnen c A 
t 

coaep)KHTCSI 

pru:t npeACT8BiiM ·. B BHAe: 

(37) 

·. (38) 

lbl· B nopMKe B03paCT8HHSI, 
•' 

... 0 npH· n· ~ oo.. .' .UnSI ·. 
3M! 

...... 
. . ' 

A 
2n+2 

r 
--- (I + l n+l ). 
A 2n+2 

1 

.UenSI no•meuno (37) . na · (39) 1 nonyttaeM Bbtpa)KeHHe anSI 

A 2n 12 
A 1 = fim(--'--). 

A 
2n+2 

Ecna n B ypaBHeHHH (40) paCTeT HeorpaHatteHHO, TO 

A2n ~. 
-,----). 

. A 2n+2 
A 

1 
= fim 

YttHTbiBaSI aaa onepaTopa 

H 

A 
1 
= fim ( 

Sp I 2n+2 

· Ha ypaaHeHHSI 

A (M) =1, 
1 

D 

Yz 
). 

A 
2n 

nonyttHM. 

.. 

(39) 

(40) 

(41) 

(42) 

(43) 

rgo A 1 (M) onpegenSieTCSI aa (42), nonyttaeM anatteHRSI napaMeTpa [\1, · 

anSI KOTOpblX ypaBHe~Re (18) HMeeT OTnH'lHble OT H.On.Sl peweHH.Sl, 3TH 3Ha

tteHHSI M SIBnSIIOTCSI M8CC8MH CBSI38HHhlX COCTOSIHHfi TpeX'l8CTH'lHOfi pe

nSITiiBHCTCKOfi cncTeMbi, 3naSI A 1 ( M) 1 Mbt MO)KeM onpegennTb co5cTaen

noe anattenne A 
2 

(M) ypaaHeHHSI (26), KaK noKaaano B pa5oTe 15 / .ttnSI 
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.. 

:., .... ' 
; . .: .. · 

::: 

l• 

... 
.··1 

HepeJISil'HBHCl'CKcitl 38Aa'IIi_. ~1'01' CllOCOO MO)I{HO llpOAOJl)I{Hl'b H An'g cneayJO-

. lllHX c'ooc'rseHHhiX afiaqe.imil, H, raKHM oopaaoM, nonyqaeM 5oa~<?)I{HOCl'h Ann 

onpeAeneHHSI riOJli!OI"O .cneKTpa Mace CBSI38HHh!X COCl'OSIHHH rpeX'I8C::l'.H':J:HOH· 

penstl'HBHCl'CKOH CHCl'eMW. t:, 

. · §.4. 3 a K n 10 'I e H H e 

npeAJia!:'aeMb!H Mel'OA Ol'JlH':J:ael'CSI 01' H3BeCl'Hb!X CllOCOOOB onpeAeneHI{SI . . 
Mace .css:raa·HHhiX cocr()SIHHH rpexqacrH':J:Hoil pens:rrHBHctcKoil cM:creMhr. B HeM 

He ucnon.h3yercg paano)l{eHHe no KOHcraare CBSI3H, npH'Ie~ He Hy)I{Hbi coocr~ 

seHHbre (!JyHKU.HH KaK llPH- sapHaUHOHHOM MeroAe. Sror. ·cri'ocot5 .rie!:'KO MO)I{HO 

00061IlHTb·- H AJlSl CHCl'eMhl C npOH3BOJlhHbiM 'IHCJlOM '18Cl'HU. 

, I 
. .~ .. 

~, . 
.. , 
.'/.: 

... ;,. 

Asrop Bbrpa?Kaer I"nyooKyJO onaroAapuocrh aa nnoAorsopnhre · oocy)I{AeHHSI . ·.·• 
.·: . ' ' ' ' ·,., 

r.M • .UeCHMHposy, .n.c. CroSIHOBy, P.H. Cflaycrosy, B.l1. )Kypasnesy~ 
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