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I • DBe8emre H pocTaHOBRa 3aJ¥l'U1 

Ka!t k13BecTHO , ;r,UJ~epeHUlia.JIDHM 'r:opMymipOBRa MO,IUi:fllUlqlOBaHHWC: 
ypaBHeHmi I>a.zutee:ea HBJIJI€TCH OCHOBHHM :urcTpyMeHTOM ROppeRTHOrO 'lHCJieH
HOrO HCCJie.n;o:aanrur npoueccoB paccemirur B mrcTeMe Tpex 3ap.fL:teHHUX 
qacTHU. B KOH:j)UrypauHOHHOM TipOCTpaHCTBe OTHOCI:Te.liJ:.HOro .n;BlL1t€1IIDI 
X= ::x:_..e.,Y.t e~~ JR 6,~0}, r.n;eal =1,2,3 IIoMep rrapu qacTfm, crumaunux 
KOOp.n;HHaToit ~ , ypaBHBHll:fi ,IT.Jlli KOMIIOHeHT ~(X)nMeiOT mr.n;: 

{ 
~ (0) A :")' 

-~X+ ~(tr.(l)+ 4 VP. ti~l,l)'a0- E } ~ =- V (I~IIX.I)L.. f: (I) 
" J!>tl'ol. r r r "' , ~ .. d. r , 

r,ne .fyHKUIDJ "-. H yeo) - KOpOTKO~,CTByiOI!111€ H ,I(a.JibHO.JJ;eiiCTBJ"JOOUie 'laCTH 
\1 V." \fCo)j! napHI:lX rroTemura.noB v<l..= ~~.-t v-. • AcFIMllTOTll'!ecruie rpaHI<ttlHue YCJ1.o-

BIDI, OTBe'llaillllHe BceM B03MO:r..HHM npoueccaM pacceamm B c.;tcTeMe Tpex 
'laCTHIJ;, CJI€.n;yiOT H3 ROMilaKTHWC: HHTerpa.IU>HllX ypaDHBH.Iift U II03BOJIRIOT BH
.JJ;eJI.IfTL B.l!;HHCTBBHHoe pemeane CHCTBMI:l ypaBHeiDn1 (I ) • CoOTBeTCTByJOI!lee 
perneiUie ncxo.nnon mpe.n;HHrepoBCKOil: 3a,na'il! 

[ H - E } 1¥ = 0 ' H = - ~ X + ~ V,,({l:r,J) (2) 

3a,ItaBTCH Cy?I1MOit WaMBBBCRY.X KOMIIOHBHT 

1.¥ = ~ F~ . (s> 
HapR,lly c npSIMI:lMH MeTo.n;mm 'lRCJiennoro pe:~~eHWI ItpaeB!.cc 3a,n;aq (I) 

R (2) MOJKHO BOCIIOJIL30BaTLCfi MBTO.JJ;Oif Ka!ITOpOBitqa: IIpV.BB,UBH}lll K o6HK

HOBeHHHM ,nR!f<!;epe~HBJILHl:lM ypaB!;!€Hl1flM.~B;,:6epeM HBKOTOpoe npe,nCTaBJ.te-
IIRB B 1\ : X t- lR+ X SFxl (X), B KoTopoM 3Ha'leHM I X\ 
6a3HB 3~IH qepe3 rrepBHl1 mrnefioo >rnnammnT TeH3opa >IHepumr 
X2 

= :x;_.,.. + Y! : I X I = ~ R orrpe,neJJ.RlOT rFilleppa.n;;ryc "c:J;epu" 
':5>~x 1(X). ii)BBe,neM .MR Fe. CJie;;.r,yl<lll.;"e pa3Jlo;j:emm: 

~ I . A -1 
F,._(X) = L::: F~J (IX\,X) lXI J\j (lXI). <4 > 

r.ne 6a3RCHHe KOMnoueHTU° Fro~ ( I X I, . ) E: 1-f (I X I ) onpe,neJieHH KaK 

pern~HM c~eKTpa.IU>HOU 3a,Ita'U1 ,IT.Jlli CflCTeMI:l ypaBHBHltli {I ) Ha o;J,.epe 
X E $ lXI ( • ) npR 'fmtcuponrumoM 3Ha'lenuu I X I € B : 
{-1xc~. + v~(lxl.,· )+ z= v;t1x 1. ·)- Ejc'x'1 ~{'><':)=<5 > 

r--Ic~. " . 
= -·v .. Jixl,·) .L Fr-JC\XI.:). 

S.nec:& b..'!!.b.x - yrJioBM ~cTL orrepaTopa JlanJiaca-EeJILTpmm 11x B 

1R6
' \.Ol , EJ(IXI )- crreKT!Ja.IU>HIDi rrape.MeTp; J - na6op KBaHTOBll.X q:,rceJI, 

h'\eiiSr''. ·•· l,:,i(~· i'T!' ! 
. l 

U-!J!i!K.· ;. ;: . ·. , ' 
6~16-Jit· ;~J (L~·i1\ 

.,...._~ -<,~-



HYMePYDIIHX cneRTp ~ (H (lXI)) TpeX~~acTJNHoro :raMWII.'l'OHruuta H (lXI): 

H (I X I ) = - I X l-2.t1. + L v ,( (I X I' . ) • (6) 
cl... 

RoTopLtli .ztejicTByeT B CJioe 11 aaBltcHT oT TO'IRll I X \ 6aal:l B RaR oT napa-
MeTpa. PemeHRe mpe.nwr.repoBcKOit 3a.ll.a'IH (2) na ~~ ( • ) 

f H(IXI)- El(IXI)f cf'j(tx\,·)= o (6•) 
C IIO.ItXO.ItmilHMll rpruUt'lHI:lMH YCJIOBll.RMR COCTai3JJJ'IeTCSi IIO,It06HO (3) B :rome 
CYMMJ:l 6a3HCHJ:lX ROMnOHeHT 

cf:J· (I X I>· ) = . L F 1"-d (\X \, • ) <7 > 
H nopolJWleT I'HJil)6epToBo pacCJI~Hne t9?Cixl.·)!e.~(iX\),...,L1(S~x1<·>) 
c HeRoMIIa:KTHott 6aaott B. Pa3Jio:cea:u:e (3), (4) c l"leTOM (7) np.Ho6peTaeT 
BH,It 

rw (x) = Z cpi (tx1,X) I xi1 
~ (lXI). <

8
> 

. J 
B peaynTaTe Ml:l HMeeM 090611l,HHe CTaH,ItapTHOro rmrepellepK'!eCROro a.ttH-
a6aTH'!eCROro pa~oxe~ 2 •3 , 6Jiaro.ztapSi HCIIOX&30BaHBD B ~OpMy~OBKe 
(2 )-(8) 8CHMIITOTU:'IeCRllX l"paHlNHHX JCJIOBHi!:, CJie,IJyUitla HS KOMna:KTHHX 
DHTerpa.Jil@PC ypaBHeHH! • TIO.ztCTaHOBI<a pa3JIOJifeHWI (8) B (2) llpHBO~T, 
corJiacaof4~ K CKCTeMe 06HRHOBeHHHX ~pe~ ypaBHe.Hd .zt,1lJl 

ROa<lifJ.itD;HeHTOB 'X : 
::?: {-i>t + [~·Cix \) +r(r+-t )ri(-E]<.:'J> ~Xi= 0. <

9
> 

3.nect r(li'·H)IXr.Z- aeHC'!e3~ xte~o6e.'IIHH!l IIOTeanHaJI, ~;'DtJ
- Ro:sapllaHTBM npOHaBO~M:'D<d =.(dd>oiiX\ + Ai.J (lX{ ). OuepaTop 

AiJ: A~J = <t\ ol,xdd >-+ ~ IXI-1<i td> . HMeeT CMI:lCJI cBSia-
HOCTR B acCOJ.tl!HPOBa.HHOY rHJil>6eP'l'OBOM pacCJioemm "Jf(lX I )rvL''(~~·)) 

lXI c 6aaol B u: o6ecne~JHBaeT cor.n:acoBaHRe pemeHHI (9) c ac~OTH'!eciU!Mll 
l"paHH'!HI:llm YCJIOBllSiMli Ha Q.a.JUteeBCRlle ROMIIOHeHTH Fo(,(X yv•41. Cxa-
.napaoe npOHsBe.zteHlle *-

<(iii>= s of ~:/(lXI,· )~JIXI,-) <id{IXI; )-~.d· (IO) 

.. sa,ItaHo B L a.C:£1:,c· ))c mmaplULH'rHo\ ucwot d .Q. ~(\ x 1,-)= \X \
2
~.Uc· ). 

CooTBeTCTBeHHo JMOBJI8 IIaJIHO'l'l:l B L ~1,_1C:~JIIJI.eeT Bl'.n 
2.'( ""'5"" ~ ,... ~ ,... ,.. ""/ 

1>'1 4- -r,:(IX\ .. X)\.t\:OX'\,X)=~(X-><)cn> 
'l. 

llpeAmJeHJIYII IlOC'raHOBtCy Sa,na'U (2 )-(II ) IIWDIO KCIIO.IIIt30BaTL AU IIOCT-

poeau ltOppeK'l'HOI ilJopuy.lllpOIIKII IIH01'0K8H8.11l.HOI Teop:u pacceJDIHJI B CHc
'1'8118 1'peX aapaeBBYX '!acTBI{. 

2 

2. Am!apaTH'!ecrotll 6asgc 

0CTaHOBHMCSi 6onee II0~06HO Ha 3~'!e pacceS!HKij B CHCTeMe TP,eX 
6eCCnHHOBI:lX ~CT~ C KOpQTRO.zte~CTB~ napaw.a IIOTeHURanaAurl5t(r~. 
12) V(l:x:...ti)=V ... (l~\), v:_>.o. coxpaiUm:t!lllMH I1J>e.ItCTaBJieHHe L 

_.,?.,..... ~. ~-. 
no~oro l40MeHTa: L =- t-11-+ )';.,~... • r.~te ~-. • - 1. ::JC:"" ..... Y::.r::..L R >..L ""'- !:.Y ... " 'Y),_. 
- op6HTaJID!We MOMeHTI:l napu <::>l :u: TpeT:Dett '!aCT~. D .IIaJIDHettmeM Ha6op 
TO'IHJ:lX RBaHTOBHX 'UlcM ~ = \_L M \,\ IIMHOro MOMeHTa, ero npqeKIJ;Im: ll 
no~on '!eTHocru: .$..,. = (:-'\ )'<."' * :;..,.., , RaR npaB;!Jio, 6y.IteM onycKaTL. 

.l'I.1Ist onpe.neJieHHOCTR BH6epeM napirne rroTeHIJ;Iia.."'IH Yo~.. I! rpa.HJNHHe yc
~oB~ .nmr Sa.ll.a'IH (6 • ) Ta.JUD.rn. 'lTO cnexTp 6( H(rt\) oneparopa \-\ 0 X I) 
~CRpeTH!ift li CO.CTOliT li3 .ItByx KOMnOHeHT 6+ U G_, UMeKI!tUX CJie.IlYIOlliJle aCliM
IITOTIUtllo I) IIpH I XI"'>O : 
~ (o) ~2. (~) -2. 

E+ (\X I)__,.. Etr \X I E_ (lx I)-? t::l>\ lX \ . (I2> 
f.)(.\ ~0 :n. , . \)'(\...,. 0 

3.necL E~> = 'j{ (J{ +it)-~) l.tBa,rr,pa~ PI4IIBPMo
MeaTa ..:K~. coBu~ero o onepaTopoM -.b.x'"' Ha ~epe $

1 
, (X), 

A ,._ A ,..... )( 

X = fu, ::f=.-._5} _j,, r.ne :x.. ¥L.::J - CTa.H.L\~PTHHe ClJ)epRIJeoKHe Yl'JIIi 
SIK06HeBCiauc BeKTOpQB ~ li~ (CMo pl!Col), U. = 2..13 , £l ~ U ~ fl" onpe.neM-
eTCSi yr~oM cTepeorpa1fll'lecio' npoero.um '\J =- e>.. 't.c. t~ C. I ::C.\ I LY I ) , 
0 ~ .'If~ '!r/2. (eM. puc.2) 6 : 1' ~ z. 

A 4 ~ _ . 2.. 'j) 2_ - _:2.,:___~-
L._j x = s ,...., l. t.( -, u .0.' "' ""').A. -t - c..o '>"' -t + c.o'io 'l.,t > 

H- Ha6pp ItBa.HTOBHX 'lnce~: E "" I. !:H (;:! j - nmepMoMeHT n op6:~~-
TaJI:&Hldt !,lOMeHT rrapu li TpeTLBii '!aCTHUH. 
~ ~ acm.mTOTIOOl E~u E_cYll!eCT-

BeHHO Paa.nH'l!Jij: 2 

E (!;I)= [ E:(t><l) (_> fS"" + E:. :~ lxl) __ ~4'~>~2-l 
+ E: (t~t) f ? E:t>1x\) , l +Q(IXI S. 

-~ (12•) 
E_ (ixl)~ E~(\xt) ->{ <E-~ + E:__,\X\j-"'{e.J.<O,. 

Kart CJie.nyeT H3 (5)
1 

E+{l<I~J>.C) H E-0)l\-'19"~i c.a. ap~O'l'~epRHX 
wwmu: rarA!W>'l'P~IUllioB '-!o<(tXH """>;-I .X\- "4.. +\l.,fH.t;), ,M~~JJY¥l
llflq B proe H ~~cs:u:u.pc OT TQJUCII l X I 6as~ S ReaR PT. ~liTW'• 
~ ..- ~,.t.>O,..anepPIIS! o~!IoCHTeJil>JJopo J[;»J~!OOI n;ewrp~ J@q? IU.pH pl._ ll 

Tpe'l'J>en 'JaC'fHIJU, 

b~ = liWt r c ~~ -E.~' )1~f t tUm. :;r 'l<o""f>(l J u:? .. > 
1' l~h~ 1 ~ ·<1- ., 

$ 

j 



z" 
lJ 

- 'K. PRe. I. 

N 

PHC. 2. 

-lXI 

s 

PHC.I H 2. llso6paJ!teHa a@l\KTIIIBHM napaMeTpH~ ~epH $ 5 
qepes KOOp

,IUUiaTH c~pH $ (pHc.I) H Koop.ztWiaTH no.mcoMI~el no.nycq;epu 
$i (pHc.2). 0TM6THMI,...qTQ TOJILKO BBe.zteHHe (HenpepHB

HOI'O) onepaTOpa HHBepcmt I nosBOJmeT .nonOJIHHT:& napaMeT
pRsarum .ItO $ 5 • IlpH 3TOM BH.ItH0 1 qTQ $ 5 HaKpHBaeTCJI .D;BalU(Ii. 
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-I 

r.ne E~~ = ~({~- c.s. KBB,UJlaTa op6HTa.n:&Horo MOMeHTa napu ol.. 1 

£.~= -~~<"0 c.s. napH!lX rar~TOH~OB h~ =-A._:c.,.+'iL(i~I)B JIK06H
eBCKOit napar&eTpHSa.I~IUI ::coLE-~~; E ot-\ , £~. H "£:: 4 _£9r.nacoBaHl! c 
.ItHai'OHa.n:&HHMR t.mTpii'lHHMH aJieMeHTaMH onepaTopa CBJI3HOCTII : ]): E: +~(\'+~)- ti_m ~\XI~~.·~ A:+(ixl) I 'J£~11o"'lxl{=ft! 
"""""" '\ IXI_,oo ol-

.2. j{ C•) 

1Tl\:E:0 -IA.WI_{I><\
2ot~ A++(b<\) \ t--J(_<':J<( -~~Et"i~") 

~ _ \X\-? 11 !2 CO) 

JY): ~1 -t ((l+1)- ~~>oof\XIoli~ A-- (ixl) I 01:l£~f= Eft..~.• 
mE).]_= )l"'-~cl.-t1)- c.s. KBB,UJlaTa op6HTa.n:LHoro MOMeHTa TpeT:&et! qac
TJmH. 

Eas.HcHHe ifYH~ s.a,n;atm (6 •) 1 cooT:OOTCTIJYRlliHe c. s. t:"- u E -,6y,neM 
o6as!J81tam. qspes1+. .H 9:_ 1 KaM6ltlUIJ}Yst rue B :!leKTop-cToJI6e~ c::\> = 
== { ~+-) 9=.1~ nopo:ar~ pas6I!eH:lte rML6epToBa pacCJioemiJI ':d.( : 
~ = ~+~-· CooTHomeiJHJI opToroitam..HocTn (IO) H no.1IHOTH (II) on

pe.zteJ.t.<mT no,JU!JJlltHid penep .B t '}( (ixi),'B S. B nocTpoeHHoM rML6epTo.BoM 

paCCJIOeH.HH ~O~~jlpe TOqeK noCTaBHM B COJT.B6TCTBH6 YHRTapHUi 6HJio

KaJI:&HH! onepaTop 

'U (!x(IXI) 't-(txl)·) -= 4(1x'l>·) <rs> 
l'"\f"'ln1TOI'"''bWO'Irl'ntx* T1'0'nO'n'YfA11"E.trfr8 nonounn nonn""n iT-.rtT """"ntTnwo"""'" "'"'n""n 
--.,-...-----~ --r--·-.. -.... J 7"".t'"""'·-- ~---~-· .. "_,.._. --.t" ..... ,..... ............. .._. --.t"-
TOpa 1) BBe.zteM aHaJioruqgo 4 cneKTpa.n:&HHe npoeKTopufj>± Ha no.nnpoo-
CTpaHCTBa :J{+ COOTBeTCTBeHHOo IlpH C.zteJiaHH!lX npe.ztnOJIOJK.eHif.llX 

<}>+ +<:I:_ = -1/ ~.± -= L: I cf>± >< q.± \ cr4> 

3THM onepaTOpaM COOTBeTCTBYKJT KOH8'UiOMepHHe IlpOOKTOp!i RS ~ B ~±: 

n± = ~c~~+iG2)J cu~> 
r.ne a-1 • G;l - MaTPlmli IlayJIR. Tor.zr.a 'U npuo6peTaeT 6Jio1lHI:.tlt mr,n: 

q) = { U++ U+- ) <Is) v_+ u __ 
BBe,neHHHe TSKHM o6pa30M onepaTOpll V U03BOJ.!JilOT JIBHO 3a,ItaT:& CTpyKTypy 
r.HJII.6epTaBa pacCJioeHRJI :J{ • 

A,rum6aTJNecKd 6asHC li.-)B Ita:Jr,nott Toqxe [X I 6asH~ ~
eTCJI ~ KBaHTOBWC tniCeJI ~""{LtvtjlR TDeX i!tl!6JuuteH-,........,._...,...... ~~ r~ 
~ i. = i_ i.1 i..a_ i !> ~ 1 CMiiCJI KOTOpliX yCTa.HaBJIHBa6TCJI B npe.zteJI:&HllX 
OKpeCTHOC'l'JDC:B : I ')I(\~ 0 H \X\ ~oo. IlpaBwta COO'l'B8TCTBWI MeW Ha-

~ ) ;,\.( ) 6opaMB aC.HMII'l'O'l'JNeCK.HX KBaHTOBHX 'IHCeJI t { 0 ll 't 1>0 -~-

~- 3B,I(ai)TCJI onepaTopoM nepexa.zr.a ru (_oo_. D) : 

5 



Jl B rwe.neJie MaJI!iX IX\ npaBHJU.H!:le ifYHKI:tllli eyJieooro np:a6Jm:!teHwt 
~( IX\.-Q, •) ~ l.XI-t9=(D~·), y'lliTUB8101lU1e nonpamcy Ha BOSMYIIleHHe 
~ V.,.(IK~11,_1onpe.n;e.runoTcsr JIE:HelhmMH KOM6~ coo6o.n;HWC 

nmepC\f.ep~i'lecrutX tYHKIUi11 cf:>K() E: e(!l\~1<·.)}: ~2.::}K =~tJ{+4)cf=>:K 
npH iliiKCHJlOBaHHoM sHa'leHxm '::::K = 2 N -t .e + '/1 , .1f. -

..-+.. C . ~ }I ,.....,tt+Y2,;:o. .... y.z_C "-I~ ,., ,.._ 'C[UCJIO ysJioB --rx = x- ~."' 
4
v c. os v r .N 2 ,y )~l)'l(-x_., 'J) 

no nepeMeHHO~ IJ = u(a 161, ~.f..:>. - 6:a<:qiepH'C[ecKltlt 6asHc B 
L2(~l(t:c)X5fcjJ)IBI. Trutm.! o6pasoM, 't (O) = { ~ _, '))=l>(..e.)'ll)~ ... 

'V -....,HoMep .mmeaHofi KOM6l1Hawm. OTMeTHM, ttTo onepaTop noJIHo}t KHBep
cnH 'I Ha $s-u, B ttacTHocTH, Ha S. 5 (x ) _.) x = ~ u _,x ... y ~ oTJlll1laeTcH 
OT onepaTopa UOJIHO!i 'C[eTHOCTR CJ' = "]>.y'}>_g Ha 'C[eTHpeXMepHOM TOpe 

'S..'l.cx.::>~ s ~): 
,....., ,.., ........ ,.... ""' 
I = I'-~ '""Y I 1A = l "'~ ..;-~g "It._ 

A 2 .) (!6) 
r.ne TtA : u-? 'j\'_ U - onepaTop oTpa.r.teHwt Ha cqepe $ ( u,~ tr) t9- =. l9-~ = 
= l.9<_~__,..:9 )(OM. puc .2) • Co6CTB8HHUe SHa'!eHwt _5 STliX onepaTOpOB, BO

o6me ronopsr, paSJIH'C[H!:l,XOTH H COBna,ItaiDT [OpMaJILHO npH .BX .zteiCTBHH Ha 
cBo6o,nHI:le rHnepC(fepH'!ecrure tPYHKI.(IDI c:p:tt : :a.,., -+'t-+,.. ':K 

.5"P- C-1 ;rz."""-" = "5-£: = C::-~Lr = &-\) · 
lli B npe,neJie IX\_,oo ~YHKIUlH ~C\XI,.·)=IXI<\{~~JIBJismJTcsr pewe

HRHMH sa,nattH Ha C06CTBeHH!:le 3HaqeHIUl ~ aCHMUTOTH'leCKKX napHI:lX ra
MliJil>TOHHaHOB ~.,~Q>ct-,oo)Ha $ 5 Cx '> ..... .X= J, u ... ~ ..... 9! : 

• - I - - t , 

l.,t ~ h.,.. (lXI-) oo ) '-t' <.._I .X 1_.. · ) ~ E(_l ')(I) 'fl.._ \Xt .... ·_). 

BeKTOp c?+ COCTaBJieH H3 .JU3YX <=to H c:f>!. 1/YHKI.(IDI ~: nepexo.nsrr 
npH IX(~..., B cBo6o.mme rnnepo;fepH'leCKHe ~"YHKI(IDI c.p,;l< ( 1 x '~ · ) ~ 
~ \.X\-!(ct:./oa,0, llCKa:r;eHHHe nonpaBKOti c::f:o.,;t<(..o_,.)= c:t:w(.H.&tJI)()_) 
Ha napHWt noTeHIUiaJI Vol (IXI;u..z), corJiaCOBaHHon c (I2•"), T.e. 

t.; = ~ "'- "l! ~ ... 1z Ji'.,( , ao~. ~, a.~. = ~ ~oA., ?1,.~ ! , 'j{ < ~ ~ :1<o. 
III) ~HKUM <f'1 (lXI, ·) KJiaccuil;:tmHpyeTcsr TeM T.".e Ha6opoM KMHTo

BI:lX .fHCeJi 1.: = ~ J-.1{" ~ npu ...)< ~ J<o 11 ~ HliX RMeeT MeCTO npe,nc-
~ ... 

TaBJieH.He J wyoo!. e: S:. ( u...~.~y.l..) : 

c:t-~ c,x 1->..o .... ) = Z cro(~"m ox,_.,.oo~-~-~~.)'J~;_,)<r?> 
L. +- L. m> ) oo!.l')o.tr~>-:> 

r.ne _!).,~. V rn;. = (Y "m).. -::f .t >- J- 6asHC npHBe.zteHIII:lX wapoBI:lX !WH~ 
B L z.c-s:. .. cx...t)) /S/. Koa@JmHeHT!:l lf c1.~ ~ ...,) n npe.neJie IX I......., o0 

nepexo.nsrr B pemeHtm lf.,~.. 't>'"m"' ypaBHeHM 

( -Ll~- ~..I. ) c:p.,. ?I\'\"'). Cl p..t.l_.. Yo~,. ) = 0 ~ -( 
OII.HCJ:mallllero cB06o,nHoe .ltBWI$.H.ae ~teJ:lTpa Mace napH «. no ,Y..t €-IR+)( 

2." '\ ~ 2. 
x S (j,._ )~ ~~c sHeprHelt <0.1. = p.;;..> 0 , onpe.n;eJieHHoft corJiacHo (!2 • • •). 

6 

" 

.. 

.. 

Ta.KRM o6pasoM, BeKTop ~+1 (co-'. ) MOll!Ho xapa.KTepnsoBaT:& Ha6opoM 
A"-4 { t+ = \p .. l, aoA. $ , npHHRMBJt Bo BHl!Mrume, ttTo I pol. 1, onpe.n;eJieHOe B 

(!2 "), npo6eraeT 0'C[8THOO 'llfCJIO 3Ha'leHd. ~ 

~ ~ tflYH~ cE6l4-,· )HMeeT MecTo npe,ncTaBJieH.a:e w T., .. .'£ 'S> ( uol..~): 

c.f: Ox17.o_.. ·) ... £::. ~o(l1tro~p (i><l-> .a..,w ) D~~£ ~CI71

) 4 M( -Xu~. D< < t II ' ' 

r.ne t) .a1110 = (YL. ""t.. • ~ ~,. ') - 6as:uc npue.n;eHmu: mapoBHX ifyHKI.td 
B L2.('£z.(9,>). Ko~eHTH ~ol-l'ltto\( B npe.n;eJie IX\...., DO .nepe-

xo.nsrr B co6cTBeHmle ~HKn& tf1 A (~) cocTOJDI.Htt A = \ ol n .e V"lt > _... 
h.: n.,.r. - rJiaBHoe KBa.HToBOe 'IHCJIO . ,nHcKpeTuoro cneKTpa 6 .~.. ( h..t,) nap-
RHX ra.MJiJIE,TOHl'f8.HOB h -.1.. : 

( -A:JC.,..,-+ Vol (I::C,J.I) + E. A ) I{? A (::c.,~.)= 0, 
1 ,.~o. " ~ 

onHCHBaDJtiiX cBR:SHoe cocTOHHHe napH ..l.. B ~ e Rt >< .1> ~)c; '- '{ole aHep-
~ 0 ~j 

rHel .£A = - ~A < • TaKHM o6pasoM, BeKTop q. (""', · ) xapaKTepH-
syeTCH Ha6opOM 't- = { ~ VI .QI J ;;;; t Vl""1dol f :1 -.::\ oL .: t e ol , )I ol t 
KOTopl:ll nOJIY'C(aeTcsr HS A 3aMeHO~ m(...., :11 • " 

Boo.neHHM ~c.Pl!\1~ ~o.~T~.IJ!I~ I i )H pas6HeHHe 7}( = 1-Jftffi';J(_ 
c noMOIIlLD npoeiTQPOIIOf4~e.ncTaBHT:& a,nna6aT:uqecKoe pas
JIOzeHl!e (8) B npe,neJie 1 ~ \ -"'7 o0 np.H <lJHKCHpoBaHHoM 4 B BH,ne : 

n, 1 a~( ~ ,..-~...., ,. -i 1\.fAS 
·'+"..-... X.l~:=>t)~ L '-f"':",.(ixl-)~.x)IXI ,x.oC',-:'(IXIIt>l)+ 

'1. - • I ' t: d+ - . 'd+ C. • ;. I / 

~A-.. li -H( J'l.'i t ,.L " -~ ~~~ 
+ '-- lfo(QQ,x )I>< l ..f~.~O><Vpl )+ 't+1_6><1-"~.~x)\)(\ frJt--4-t.uxt)~) J'+ f+ J+,t - (IB) 

'7/J.._s ....,f.q,S orl-.s ?das ""> 
= .::t: ;.-.. + "':r ~ + ':!" ;:.. = '±"_ ;.-.. + 'tf; f:..,. 

-1+ t 0+ t. - t. + t. -- 'l. . 

3.n;ec:& nepBI:li! MYJILTHJUI.I(eKc d pa.nHaJILHoi\ ifyHia.nnt 1, OTBe'laeT KaHaJIODOft 
KOMIIOHeHTe, BTOpo~ ~ HyMepyeT Ha'C[aJILHOe COCTOmnte C~W'eMI:l. ACHMIITO
TH'C[8CK08 pa36H8HHe1' II03DOJIHeT pas,neJilfTl> COCTOHHWl '~ I'JiaBHo.ro Ka

RMa pa3.BaJia Ha Tp.H tmCTHU!:l E =Eo· P, e [ Q > oo J oT COCTOHH:d 't_¥ _ 
c KJiacTepHs~eA tmCT)m E= ~ACf.e..)- -p~+~A E t:~'r')• EoJiee 
,D;8TaJil>H08 pa36HeHH8 rt¥+ 'a 'q{+ .H '"'j{,-4- ,naeT B03MOJqfOCTl> .A:BHO Bl:l

,neJIHTl> ~ ll3BeCT~ O,UHOiq>aTHH.X 3ll:KOHaJIOB B f\¥H- , ,ll)Ul KO

Topl:lX .1{-~ ~\ HMellT aCH.MIITOTHey: 
40(_.\+ -1 ±i\X\Ik.,~\ (") (I...\) 

;( .. 4~1(tXI \'r\\)~ (2i.') e St;i,l. 1'1< 
(.() ~ ... t.+ _, "" . ll _, 

r.ne ~4t4 - MaTp.Hqa pacceHHM Ha napHOM noTeJmH8Jle Vo((iXI)u,~. • npH 
3HeprS + c+= k!=E- lt.· .IT.rui'alf60Jiee BalJtHHX 2~2 H 2--Y-3 IIpQIWCCOB ae
pepacceHHR: H80~8CTBOHHO./I • }J.nsr. !IpOJ:\eOCOD 3-3 .H 3-+2 O.nHOKpatHUe 
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sEKOHaJW ~ CJie;rzyeT" HctUI!>'IHT:b, Hcno;n,syJI TeXHmcy npoennpoBruut! 4/, 
l! 3a;:(8TI:. Tpe:x'laCTWIHyD J.l,laTp.HIJY pacceJIHHJI Ha (f:Hsl{t{eCKHX COCTOJIH.HJiX 
I O+ > u 1-> • IlpR Heo6xo.mtMOCTll' Mor.mo JIBHo mmeJIHT:r:. BKJia,n oT BOSHR
RB.IOOiero a;:!feKTHBHOI'O UOTeHI.UiaJia, UCUOJI1,3YJI BTOpoe 6opHOBCKOe np:a6Jiu
meHHe ~ napHO~ aMnJIHTy~. YKa3aHHaJI npoue~a COOTBeTCTB,Y9T B~e
JI6HHIO H3 ¥-t O.I\HOKp8TH!1X li .I\ByxpaTHl:IX 3ilKOHaJIOB U U03BOJIJI6T OCTaT:r:.
C.Il B KJiacce pemeHH~, IWjoplffi B npe.neJie I X ( ~ MOlltHO BJIOlltliT:r:. B Mace 
SE , onpe.neJieHHWi rl J.. • Taro!M o6pasoM, B .I\ByxiWMnOHeHTHOM pas6.ue-

•'-HRH l+';>H \-> B~eJIJI:<JTCJI w:asn'ieCI<He cocToJIHHJI pacceJIHHJI, 
ueo6xo~e ~ O.I\HOSHa'iHoro onpe,neJieHHJI aMnJIUTy~ pacceJIH.ltl.ll B c:acTe
Me Tpex 'i8CTHU. 

3. CucTeMa pa,JtHaJIJ:,HllX yPaBHeHd 

IIepenHmeM pasJiolltemte (8) ~ ~ -napmtaJlliHott BOJIHOBoii q'YHKI.UIU 

"' "' --1 " <J!f = ? ct; 1 x C .Xtt = C c::p 1 x 1 .X )r", <8 • > 
JIBHO p83.I\6JIJI.Il COgTOJIHUJI pasBa.Jia ~+ H KJiaCTepH!ie COCTOJIHHJI "tjJ_ : 

~1' = rtV ~ + 1f': ~ = ~ <f>4tx(X:: ~ + ~ ~ lx(, .. cs .. > 
1. -+t. -t. J+- v . qo~-t 1- J- d-"·· 

IIOJIHaJI tlJHSH'lecKa.ll BOJIHOBa.II q;yuKUHJI ttf' ,-h .... , OnHClUla,nnaJI "cocTo.fiHHJI 
nnr.flP.HRRil" rmw if,wRr.wnrm.<nmnM f.l'.<!TTn.<!'R.ll'P.Rd P.. m.mvlft.l";:~ 'P. rr.<~n.<~rmP-1! 
- - - - - '!; • - ~ ....... ,. -· 

mecTHMepHoil nJIOCKO:ll 1 ~=ol) HJIR KJiacTepHoii )~= hJ..) BOJIHH, 

RMeeT BHJ\! ¥ n 
1 
if~)~ +{ 4 A -I-(( '1f;;4(xJ f! ) =(%-) ~ ·~~1 6<~1pl) ~i~~-~s )I~ ln9> 

S.nec:r:. MYJil>THHH.I\eKc I paBeH: I= i\ (1>0 ) npH $= =-oL :a I =ceo~ npH 
S =-VIol. • .I!,aaroHaJI:r:.HaJI Ma.TpHUa HMIIyJil>COB \ f"l 3a,tta.Ha B COOTB6TCTBHH 

C pa36HeHH6M (I4') B 2x2 6JIO'iHOM BH,ne ~-

\PI= ( lf>-t-1 0 ) = ( "ECI:O.f ... - E+(_.)· 0 
0 lp-1 0 \fEf01_-€:c-j~20 > 

S.nec:r:. I P+ 1 ... i I -p~ I , l 'P: I ~ - .nHaroHaJI:r:.HWI MaTPBJ.l8. M<l;rzyJiel HM-

nyJil>cOB Tpex coo6o.I\HllX 'laCTRU c aHeprRel E: If'~ I ==I~ 1=\' E -?! 
- MO.I\YJI.ltl HMIIyJil>COB OTHOCMTeJil>HOI'O .I\BllllteHM B nape ot IlpH Sa.ztaHHOM 
HMIIyJI:r:.Ce ~ CB060.I\HOI'O .1\BHllteHHJI TpeT:r:.el 'laCTHUI:i, \l>:\ - MO;IJyJll> HM

ny~ca \ P \="\IE Tpex CB060.I\HllX 'laCTHU ( Eo (oo) = 0 ) , 
lp_\ - MaTPHUa MO;IJyJiel HMIIyJil>COB \fA!='{ E- EAt . OTHOCMTeJil>HOI'O 

.nBruteHlt.ll ueHTpoB Mace !}parMeHTOB c(. c BuyTpeHHel aHepr:ael EA = 
= -~ ~ < n . Pa.nHaJI:r:.HaJI ~ ..Y npe.ncTaBJieHa Tai<llte B 6Jio-q-

HOM 2x2 BH,ne : 

8 

• 

.. 

.. 

;, (:;-: ~~J. (X== 
(21) 

IIo.ncTaHOBKa (8 • • ) B ypamteHHe lLpe.mmrepa (2) H npoeUHpOBaHHe ua ,.._ 
UOJIHYIO CHCTerq '1~ c:f' corJiaCHO (I3)-(I5) ITOSBOJIJieT OCYJ!16CTBHTI:. 
6JIO'lHOe 2x2 pa86HeHHe B CHCTeMe y:pa.BHeHJitt (9): A 

<( 4-1{ -IXI-~ 1i- 1 1X \
5
o,)(l +\-{(\'f..\)- E 1 (1+ \\+ ~f\.)<P2(:~ ~ 

2. " t: Si"') 
== -t-""D ~(1 ?< \ ) -+- lJ (\X\)- ? S )l (P<LI~)}- 0. (9• > _ 

3,nec:& npKHJIT!i o6osHa-q.,t.HHJI: ~X~== 1/®d h<\ t A (I X I) - KoBapllaHTHaJI 
npOH3BO.I\H8.S!. A == - A = < e \ 'l.-CUt)l\1) I~+ 'tt.X1• f-onepaTop CB.Il3HOCTH B 
acCOUI!I!pOBaHHOM rwu.6epTOBOM pacCJioeHHH ~€.=:~(\X\/) l Et~(IXQ,13~ 
~(!.XI)!\.. L \~x1 C·)) , 'U+-=U-'npHHa..lVIelmT, ceMeiCTBY onepaTo- ' 

poB napaJIJieJil>uoro nepeuoca (I~): 'U. ( l Xl )= 'LI(IX~IXYB I<allQloii ~RKcHpoBaH
Hoit ToT~Ke IX'1\E-=8, U(\XI)= E(lxi)-Et~ )+~(l'+t)\)(C~1l 
- s®JeRTHBHltlt onepaTop noTeHUHaJI:r:.Hoii eueprRH, -11 =<e \ 'U-1U(e)- e.IUl
u:r.mnrlt onepaTop. nosmn:eHHe nOJmcHI:lX 'iJieHOB"IXf:a-t.><T

1
cBJISaHo c BH6o

poM Me pH BHTerpl!poBaHHJI o<a '?S' (I .X I~· ) = 1 >(\2 ~ J.QC· ) B CKaJr.SI.PHOM 

IlpOH3Be.I\6HHH (10) • Ilpl1Hl1M8.11 BO BHm.saHHe 6JiotiHym 2x2 CTPYJtTYPY (I5) 
onepaTopa 'U , maeeu JIBHoe 2x2 6Jiowoe npe.ncTaBJieHHe AJISl CHcTeMH ypa-
,. .. "'"'* (Clt ,. 2. , ' 

(
-~~+·~-u:++-r!) -J.A+--A>r_J-{A+~)(:;.Hrx+-)-o -

2. 2. 2. X ,..,; - . (9 .. > 
- J.A-+- A_+d.- (A_+) ,-'b __ + lf __ - P-- -+ 1'--

Tenep:& "COCTOJIHHJI pacceJIHH.Il"*) MOlltHO" OnHcaTI:. C UOMOI!ll>D ~~ (I9), Tpe-
6yJI Ha;rr.Jie.I!BIJIHe acHMnTOTHKH pemeHd j( , KOTOp!ie o6ecne'<D!l!8.IoT B npe

,neJie l X(-"? oc nepexo.n ~~ sa Bl:i'ieTOM aa.naHHHX s ~ "'R~l( t,!, na.nanttel 
meCTHMepHOI WIOCROI BOJIHii I~ -..t> R O,nHOxpaTHI:lX 3IKOH8JIOB MR ~~.,CTH
MepHOil: uacTepHoil: 1 ~ =na~) BOJIHii, B RJia.Cc $ E ~ , onpe.ne.neHHHii B (rJI. 
IY :a YI ) • OHll ycTa.Ha.BJmBaDTCJ'l corJJaCOBaHHeM paSJIOliWHd (I9), {!8) , 
Cnp08UJIPOBaHHI:lX Ha OTiq)HTHe KaH8Jill C ~3H1!6CRmm ac.HMIITOTH1!6CIOIMH yc
JIOBH.IIMH Ha ~eeBCRHe KOM!IOH6HTH (I), (4) H HMeDT BH.n: 

il} Kai< HSBElCTHO, ~ <"tJI~ , OIDICHBaiiJIH6 "coOTOJIHHJI pacCeJIHll.ll", He 
JmJilDlTCJI 9JieMeHTSMH~, H HX nOCJie.no:sa.TeJI:&Hoe paccuoTpeHHe .I\OJJltHO 
npOBO.I\IITI:.CJI B paMKaX ~ BHTerpam.HI:lX ypaBBeHd la.n;a;ee:sa 
B no.nxo.Itm~~HX 6auaxoma npocT)JaHCTBax. C Y'leTOM aToro aa.Me'I8.BBJI pe
meHHJt :X CIICT8MH ypaBBeJD!ll (9") M0~01 He 0Il8C8.S!CL He~OpasyMemdt_. 
paccuaTpJmaT:& B CMHCJie. yKB.SaHHOM II 0 1. _ 
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1'~ 

rj.++ ~ 

J(~~ ~ 
vr4 ~ 

J..f- ,..._ 

X.,.~~ 

(. .-~ r -i(i><'ll~+t-;£r) ;(lxl'f+l-%~r)_)(.... AJ 
- 2 ') l e - -e If>+\ S++l~+~~ f 

.-A i (IXI1f-1-"%~J -1/: "' A.4 -' 
(!2L) E:! 't-' 2

S_~'t+1r 

( 
.--:.._1 -t(t><'ll~+-•~lS)I -~::; ~ AI" (22) 

2t__/ e_ rz f+\ ~+- •t>-1/Z. :> 

r.. . -1 j-; (l;x 11p.. \ S~'() \Q)(I ~~-I-Ii~\') -)1/z" Aj_ ( 
L2.1) re -e. r· '1>- ~-'?-' s. 

PemeHHe CHCTel\lll ypaBHeHd (9•') C 8CHMIITOTR'I9CRHMH YCJlOBKRMH (22) no-
3BOAa9T HaaTn MaTp~e aneMeHTu yHHTapaoro onepaTopa pacce8HHR 
~ ,... - ~ s '"::) =S I , r~e l - onepaTop noJIHoit HHBepcu (!6 ) n t\ =- \R+.,.. .t , aS-

' '"' MaTpPiua ~eitCTBYeT KB.K PIHTerp8JI:&Hldi onepaTop Ha e;unutt~Hoit ~epe, H, 
CJI9~0BaTElJII>HO, ll03BOJIJ19T onpe~eJIHT:& aMIIJIHTY.ItH paccemma: BCeX B03-
MOEBHX npo~eCCOB pacceHHHH B CHCTeMe Tpex ~8CT~ C 6HCTpoy6HBB~ 
napHHMH noTe~aJiaMH. 

4. Pa.IU!aJI:&HUe peilleHl!J! 

;r;m HCCJie~ona.HIDI cTpyKTYPhl pemeHH:it j. o6paTlV.4CSI ' CTaH~pTHOit 
rrpo~eme, Hcnom.ayrontel! MaTputtHue pemenM .t:tocTa!5 • 10• IIpeil!,Il;e ncero~ 
BBe~eM peryJISipHUe perneHM J(r~ .1Wl CHCTeMU pa,IU1aJI:&HI:lX ypa.BHeHd (9•) 
c rpaHnHUMH yCJioBW!MH rrp.a I X \ _...., 0 : . 

(/. ,...tr~ ,- .. - (j{-tl'-tl\) AI 

Vt..-1N1 J Q (_D<IIf'l) lXI /='II. (23) 
I ><1-)'0 -y 

(3~eC:& H ~ee 3HaK Ma.Tpli'lliOCTH ""'" JWl / , 3a,naHHOft (2!), 6y~eM 
onyc:KaT:& ~ BunOJIHeHRe aToro yCJioBHSI o6ecnetnfBaeTCSI acm.mTO'l'HKofi (12) 
V (I)( I) ;:::- 11,1--)

0
[ E~ +H{-tf)~P!]\X\-\ perymrpHUM noBe~eHHeM -A (I>< I) H 

uf,,..,j(IXI~I"tl) !IpH l)(l__, Q • l:laTpHUB. perymipHI:lX pemeHHfi rrpe~CTllBJISI
eTCSI B BH~e JIPIHefiHoll KDM6mrawrn MaTpHttHUx perneHmt RocTa 

1re~==-&i) {F-{l><t)pl)\~'
1
':46~1) - F~C\xL\?1) ~~·\rapt)}, (24) 

KOTOpUe y~oBJieTBOp.!OOT CliCTeMe ypaBHemtlt (9 •) H l'paHR'IHHM YCJIOBIIJ!M 

r+ (1><1, ,1), ') -'> If\ ® -e~,. (I><: I\?'-vz. '( ). (25) 
- l l><l-?0<' 

3~eC:& lf ~ee 3HaK "+" II "-" OTBe'tffieT pacxo.n;mnm,mSI II CXO.IUilllHMCR BOJI-
HaM. MaTplfllHM clYHKnim tlocTa no orrpe~eJieruno paBHa 

'J'± (1 ~~) = W ~ F± (lx \" \)>\) ,JH-1(\x I,'?') 1 = 
~ ~ ~ 

= f"s (I><' I, I fl YD (l.Xt)J( (i"X~Ipl)- ri::(IxJ)f± (lx ~lpi)\Y(I)(y~l). 
8~eC:&~aK '1--," o:ma'laeT TpaHCITOH.IlpOBaHUe; ~ (1 p9 CM3aHa C 8CHMIITOTH
KOit F ±(IX\, lf>l) cooTHomeHHeM 
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1 

1 
J 

1: . (: ~ /J, 'j(+'(r'-
~Ct+>t}= 2 :K-+o +~ )~wr lXI f":t-(l><l_,Y-1>,) - r l.x'l~ o r · 

TaKHM o6pasou, perymrpHUe pellleHH.FI :J"~ aop!.mpoBaHht yc.1ronueM 

0/t) J )t'~{lxt/lfl) :x'v~{rxl)ltl)-= lpi~~Cipl-lf'l) 
H HMeiOT aCHMIITOTH'IeCKOe UOBe~eHHe , (t --;/ <t i (I>< II ):>I-Ttl~ ) 

re.\ -~ -1 ( -, txllpl- 1p ~ r. ) 1 ~ .1 'f. <J "- -(2-i) If' 1. -e. +l't' -e ~r,rl)s. 
,,..llf'l->.,... 

~HSH'IeCKHe pemeRR!l BUJlrumiOTCSI ~epes peryJISipHhte o6h!ttHHM o6pasoM 

rfr':, if'~ 1';1Gr') 1f1 -=- " 

. = _ (2if1 1 f:(lxt_.~lfl)- F"+ (ixl_,q>I)S_(t?l)1--:> (26) 

. -.fr Jl _ {( I'XIlf> I_ 1% -n i c'.x''"P'- ~ ~ )s""c )1 
-"? - (2.) t1.1®e. - e 'P' ~ . 

MaTJ)H'llill:e ~YJtltUHH ltocTa sa,naDT MaTpHn;y pacceSIHM 

S. =-I~I-"T-Ctrl)~- 1
('r')lpl. (27> 

Ka.K CJie~CTBHe paBeHCTBa - W""' { y (~ " 1 '~5 =D, HMeeM RSBeCTHUe CO-
OTHO:UeHM , r.... r-J ,.._ 1 ,....._ -1 --1 _.., -~ 

CL It\ +- = q-_ \ ?\ 1: ~ I 1' \ 't- 1; 'f l =- ~ 'f_ 
0HR ITOSBOJI.IOOT BBeCTU CI!MMeTpU'Ilcy!O S ;;;. ~ ( \ f I) Ma.Tpm.ry : 

11. \1 7\ --1~ "' <;;::--
C""'ooo. I -- I {2.. C"'' I -- • '14 

"' c:-"\ 
....::> = I ,~ I ~ I I I ' -...:> ~ .:::. (28) 

B peayJI:&TaTe CTaH~pTHoro npoeU.IlpOBaHlUI Ha OTKpUTUe KaHaJihl .113 CHM
MeTpH'lliO~ S -MaTp~ rumeJL'!eTCJI YHHTapHM S -MaTpnua 

"' "' "' "'+ s-+ s "" 3:. s ~ 1! (29) 

R COOTBeTCTByl!J!nHe eft qUSH'IeCKHe pelileHHSI 1 I 
~~ -1 - -~z." Aj 

r~. =-('2i) i ~--c'x'-"?l-"F+(i><l)lfl)\fl Slp(-r (30) 

0HH y~oBJieTBOpsmT COOTHOI:IeHmo opTorOHa.JU.HOCTU 11 ITOJIHOTH: . 

~
, 1 rvO ~ ~ ~( r~ / , 
'trr)) dlxl X \')(l"lfl)j lixl/lfl) = ~(ipl-1)'"')~ 

0 oO (' I, olf / "'(" (I< / I ( 3I) R./rt) ~.,c/tfl j<F'(i'){IJipl))"{lyl,lfl)-t-.f-J( (ixf)X ('M')=~(fYI-IXI~ 
rv HyMepyeT ~CltpeTHUit cneKTJ) 0J cH ) raMIIJII.TOHHaHa H 1 H HMeiDT aCHMIITO-

T~ r4 .-jG -~(ix11r1-~n ~6x"r'-~U;" "i 
/1 -> -(2. 1) Lillie - e_ 'P' :t$,r>t] (g}t) 

l.x'l/7'/-'?~ I . 
~HKcawm rprumttHUX yCJionmt (31) rrpuoo~ It coxpaaeHm> p~Ho-

ro TOKB. ·_ -"rr- r 4 f' L 
ol, J -= D "] = - i w r / .... ; 7 <ac: > 

XI J l J I J ) 

II 

-----oiilll 



Toe. o6ecneqnBaeT coxpaHeHHe rroToRa BepoHTHOCTn, ueo6xo~e ~ BH

qncneHRR ceqeH~ npoueCCOB pacCeHHRR. _TI?H 3TOM YHHTapHHft npOH3BOX B 

KaJIH6pomte pa,nRMLHHX if:ylmrtllft ?( 1 -=) /( ~ 1.{ _)/ OCTaBJIJieT W HHBapH

aHTHLIM. uTCJO,Ita cne.nyeT, qTo paBeHCTBO ol,;< 1~ 0 Truute KaJIH6poBoq

HO HHBapHaHTHO. ~H6pOBO~ npOHSBOX qopMMLHO IT03BGna6'1' fiPRBeCTR 

CPICTeMy ypaBHeHd (9' ) It CTaiu:taPTHOMy BH.IJY 
l ~ --f l ,../! 
t- ~x 1 - VVV -"j=~ :ll =-D 

H HCllOALSOBaTL ~ ~ORaSaTe~CTBa COOTHO~e~ OpTOroHMLHOCTH R nox

HOTH (31) pemeHd ,Z(/R3B6CTizyll npOI.te.nypy'5 • 

~ Buqncneuua~ -MaTp~ y~o6uo nepel'l'n K npe~cTaBneHHD co6cTBeH-

HHX crasoBHX C.nmn'OB ~(:t-~ =0): 1o,L _ ·c:-' 

" 2.i.'$ rr l2 t2..._ +'i) s & = '2::> e. .) T ± = '1, \ w e / (33 > 

r~e _5 - opToroHMLHasi MaTPHUa : ~ "'" • ~ ) 

& % = -1 > E> = lf\Az R~ (~(it\'<- t • 

~HSJI'l6CKWI BOJIHOBasi ¢yH~ ( 8' ) , (22 ) 

0[f>L==- ~ f'~(X, 'f t) = ~ 0>< I_,X ) I>< l 4 
;XpJ,(Ix I, J pi ) 

B npe~CTaBJieHHH C06CTBeHHHX ~OBI:IX <mmtt'OB S' 
• 1> I.E> . t>L _ -1 - ~ 7 - . ,... , 

'(J'' = 'ljJ' '~-;> -(_'2L) lXI o.....r>(__IXI>X) · 
')<''rt-.,... (i -;-1 ., ,,if)~.·~ 

- L 1 )<\1~1- !yzl' )0 lti.XI!~I- r~o ' )(34) 
. (e. r:::::::.-e Be 

co~epDT MnaJW~e BOJIHH BO Bcex KaHaJiaX, a KO~eHTH B Hr.P8DT 
pML napa.MeTpoB cMemnB8.1lWI. Tipeo6pasoBaHBe KeJIH ,II,J1II S -MaTp~ li/i
eT oosMomocTL pa6oTaTL c BemecTBeHHOI 1t1 CmMMeTpll'lHol K -MaTp.Jiii.tel 

K B = B t~~ 
TaltHM o6pasoM, peweHHe pa,:zoralWIBX ypaBHeHHI (9' •) }IIieT oosMO.mOCTL 

llOCTpOHTL YHH'rapizyll napiUJBJil>Izyll ~ -MaTpm:zy (29 ) , (28) CHCT6MH 'l'p6X 

~HOB3aHMO~eiCTBy:tallllX qacTHU nplti HaJIJI'llm K8H8JIOB TpexqaCTJI'lHOro 

pasBSJia I -t > H nepepacnpe~e.n:eHua \ - > : 
0 ( §H oS+- ) .:::.. = Q ,._ (29•) 

--=>-+ s,_-
TipH 9TOM1 CO~CHO (26), (27) KaK ~ KaHSJIOB paSBSJia, TaR ll nepepac

npe~e.n:eHHSI1 <3, -uaTpHD;a onpe~eJISieTcn e~oo6pa:3Ho: aMIJJill'ry~ol ll8,l1,81>-
.. rr--1 . 

llt6n BOJIHH · :J" h +'' , paCnpOCTpawDII(e!CH 113 jl "-')COCTOHHHSI R oxpecT-
HOCTll TO'IIKII Tpo:ltHoro coy.napeHHSI I X I~ ~ , r~e npo11cx~ nepeMeii!B

BaHBe COCTO.IDUiii , ll 8MIJJI.K'ry~Otl: paCXO.MIIleiM BOXHH C'f _ • , pacnpoCTpa-
• 
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ImllllleicH B \ o ~ + > cocToHHRe. Hame npo~IDKeHne o6ycnoBJieHo RCno~so
BaHReM RHBapllaHTHoit lUHa6aTJI11ecRo! nepeMt;lHHOfi I'/. I= \j-::;:..J.z.-'\ ')! ', &.1:
\IJeKTHBHO xapaKT6pll3yillll6! paCCT011Hl!e Mer.t,ey \I;panlleHTaMH B I l k > R \ o "'-+ > 
COCTOHHHaX H ITOCTpOeHReM "r~o6~Horo" anna6aTHq6CKOro paaHOm6Hlti11 

(19) BOJIHOBO! ilJY.!IKIUIH ~'i(X ... ,'~)B .Bn~e CyMMI:l ~OKa.lil>HHX ~a6aTHqecKHX 
paanomeHd ,wrJI ifa,D;neeBCKHX KOMITOHeHT 'F'f-3. ({<:;r~)· HarroMH:BM, qTo B 

RJI8CClfCI6CKHX pyKOBO~CTBaX o6H'UIO OTM6'1{a.Kl'l', qTo HSBOSMOJKHa ROppeKTHasi 

~opMy~oBRa MHOroRaHaX&Ho! sana~ paccemrRR c nepepacnpe~aneHHeM H 

BHme TpenacTll'lHOro nopory ~asBSJia B paMKaX Ka.KHX-JIH6o pa.n;HMLHHX 

ypaBHeHd ( CM. , Hanp.llMep, 5 , CTp .468). 

5. AM!JJmTYAA pacceJIIOOI 

() I. f>~ 
TIOJIHasi BOJIHOBasi ~YHKIU111 '~~ex_,?~) (19) C q:HsHqe-

CKHMH aCHMITTOTJI'l6CKHMid yc~OBID!MH (22) ~OJDitHB. OIDiCI:lBaTL npoqeCCH pac-

C6HHRJI B )/ = 'P-.4
1 )(~~I< 1 npn WHKCMpOBaHHoit sHepi'lllti E H HanpaBJie-

ueP_~ m.mynca ~ ~e:ll: wecTHMepHo:lt IJJIOCKOit \§-.:.,1> MR RJiac

TepHo:lt I~- ~.,. > BOJIHH: 

'f)( h;)~ ..-/_~ (, 1\ -1 (J>~4 .-ct A. -4-t 
~lx,:P~)=-[{11 Z "-f'si'L'><tx)lxl ~1 , _(lxvt!J~~~-Jt)IPI. 

l..I%~ s .>§J. s:! (I9•) 
RRJIRJTI.l lTAAAnn'I'IY 'R().Jrn li: \ mom.m.m:.lm 'I:U.lJTA.Timn'I'~R' A~.mf 'R A~m.tn'l'n'l'trrtP 

¢H3H~ecKOn P~HO:It 'if~ ·yr' = ?f .$;~i ~ (/)<'~ I,.,) • sa.naH
HOft (30 )-(3I), ~06aBHTL H BJitleCTL plUHam;Jij'Xl COCTaBJl.lDli1Y!l t £> : 
rv ,, /'. ;-)" f - ··(rxllpl- If{ o) 1(txllfl-'%·ni. 1 
fl. r::--t2t ? 1/'Cie -. R... y 

+ e 't. (tx 1/'fl-o/z 'If)[ tii 1/zs I p f_ I J ~')''~ (30" > 

r~e I - MaTpaquue aneMeHTI:l onepaTopa 1 nOJIHo:lt HHBepco (16) B 

)J .:: /?: >C. ,S;:. 
1 

• ilOJIHasi aMIJJIH'ry,nEi nepexo,na f~" ~ RS COCT011HH11 

!§ > CHS,T6MH Tpex' qacTHIJ; B COCTOHHHS fg / > onpe~eJIJreTCH qepes 

YHHTap&yD S MaTpHIJ;y (29): 
4 _p ,.. - L A ')(~ 

J f€(x,. ~ ) r L,712 cf;."~~ X y-£.! ,CI~I)cP(~-};)<35) 
~!I 1 s: I si, ~1. ~1 5 , 

r~e j'' 1.. " _... 4 -J. -1-,lf~) (:36) 

€'r:€r(/rt )= { s (tf=>I)-I ltt:trC2!)1f§4 
llHBaplmHTHasi YHRTapHasi napiUWil'>Hasi aMIIJmTYM. ~eRe ,! (~ ) pa:aeu: 
J::.(~) =lf H _4.("1.1.)=-0 • 

B Ra'lleoT:ae HJIJIJJCTP8I.tHH pacCMOTPH114 peaKUHD 2--">2 11 2~3 c RJiac

Tepou <~.. B Ha'l!an.HoM cocToJmHH I A-"::> 
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,1.T.n.n npoueccoB ~2 aMIIJIHTy.na nepexo.na fBA as cocTOJIHIDI 

~ = {11.<_(o< ~ > OJUioro KJiaCTepa \A B COCTO.fiH.He /13 > ~ / "J'> {~_, r>J,/f>) )TJ!Y
roro KnacTepa j\ rr~eTCH ycpe.JUieHReM no~o! aMIIJmTy~ no acRMnTo

TH'I:ecKRM COCTOJDUIJIM f-.,4 ;> R (~) : 

-fBA = jfd~,~ tf,.,(~_, 0f>) -f.,~.,.t(X_;P~ .. )(fA (o<'_;w~)~. (37) 

J.iCITOJID3YH aCHMIITOTH'leCKOe npe,ll;cTaBJieH.Ire (I'f) MH KJiaCTepHI:lX i.{:yHKI.td 

cp ..t R...t ~ (oo _. L~ )n CBOICTBO OpTOroHaJibHOCTR COCTOHH.Iil, 

~HM 1 ~I 

~ "' f'"' ""4 ., (J /J" b )- 411 z 'f).( ( j ) (lp!) ~ f-h,). 
S ~A (' f>;!ls - 1., ,.,_./!.;. J.ltff>?l!' 'f n,.~~,., ~~ ... ".;. l.o .. ,.~ '>o,.~. (37,) 

AMrr.lrnTy.na npoueccoB 2-3 mll!le TpeX'laCTH'I:Horo nopora pasBa.Jia }oA 
H3 cocToHHIDII A) KJiaCTepa o::J.- BO Bee .nonycTRMue cocToHHIDI cso6o.n;Ho-

ro .n;BIDKeHIDI 1 o> c c}HKCHpOBaHHot% aHepraeit E Haxo.n;RTCH B pesyJD>TaTe 

ycpe.JUieHRH no~Hoft SMnnHTy.nu 

fo.,"' (:X) P.,...~)-= f;: lr. ~"' (x ... !?.,./) <38> 
no aCUMllTOTR'leCKRM COCTOHHUH 

:foA (x.JpA) = Jt:~tOo~ fo"'J. (x" ?n.,~) ~A (oo...>~). (39) 

Bwo~HJm Heo6xoru'!Moe IDIT6l'PliPOBaHRe. m.1eeM: 

A. . ,.....l.... t A ,_ h +f. ~ 

foA (X_~fA )-=471 ~ '*'i' (o<J/X)-f'f (If!)? (-pA).(39•) 
h l.f !l.,t + Po/:_ +,,..,.J..f..tJI... (.(MJ)ol. 

~HSH'I:eCKaH BO~ODM c!YHKUIDI '!IA(}<.Jfp.}, OIIRCHBaDJtM npoueccu 

2-'>2 n 2-t 3 B KOH:I.nrypaunoHHOM npocTpaHcTBe H c MacTepoM .J B Ha

'laJibHoM COCTOHHRH r A ): c;;opMa.m:.Ho IIO~J'IaeTC.fi ycpe.n;HeHReM (I 9 ) npll 

{X 1/fA-/-?cYJ no am~.mTOTU'lecRoMy cocTo.!tHRJIIO I A> : 
rtf :'{x.) f>A ) =-Jc:f t.O.,~_ rJ~~(x, R.< ) tpi}~(~,Jol ). <4o> 

Birno~HHB IDITerpHpoBa.Hne n nee Heo6xo.n;m.ru:e no.n;CTaHOBRR (29 • ) , (35 )
(39 • ) B npe.ne~e I X I If :A (->...a , l'!MeeM: 

~~ -\1 A 

/}j A (X; PA)· ~ {t:~-) ~ i Cf&(IX/~..c>/ ,:),.. ) [;X,f~!xf~~Jf/~~A 

+ 1Xt1 eL(I"'IIfbt-ljl'lr) r~A(~.)'?A)j (40•) 

-~-~ -i{txdF-t;l .. n f' (x"" 7:> ) f 
-t I X( -e I' A / I ;.a. • 

3~c:r. 
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--sft ~ ~ li r%(- )-:i 
~Til ht ?_, fY/~oa/Q/':.,h,..):J. ~rJJ (-.!t/YI · a,,a~· 

j f.~} ~ . (C) 

, 2- V)/.., (J~ ) f -t'(t><llfA /-/fot) t(/XIIf>A f--,(u) ~ J. A -J 
4/1 ./~}off~ f e - e I yC-fJ.)If...' 

. - . ~~~ 
rroHBMeTcH B npocTpaHCTBe }I= IR./ x st,1f.)B pesyJD>TaTe npoeUHpoBa

HIDI (40) R npe.n;CTaBJI.fi6T aRMOr TpeXMepHOH JJJIOCKOH BO~ B ~~,6 \ ~ 0(: 

r~i/eifytfa) ~(%f·lJr/fe' iffl'fr.J:(f, +}P_)-e "'"~~-N}trJ' 
OTOT ~T O'leBR.n;eH, e~H npHHHMaT:& BO BHHMaHRe COOTHomeHRe ll~OTH 

4 1\ ~ "! 2)A ~~?: Z 'Je"'meJt:l (J:~) ~ f PA ) = (),.-?A) ~t11 me"'!. 
4'1o r r r r.t),lo<) (j ).2 r -;s.~ 

Y ~omte cor~aCOBB.HIDI (I2' ' ' ) CBJl3HOcTe:li lt4-_ C aCllMI!TOTR'leCKUMH 

rpaHH'IHHMH y~oBRRMR Ha ~eeBcKHe KOr.moHeHTH ~(><; ~J,.) npHBO.lUiT K 

ToMy, 'ITO noBe.n;eHRe pa.nnam,Hoit (f;yHKUHH ';( _ ~R 1 x r _, .:>d onpe.n;eM
eTc.fl Jmiii:L ueHTpo6elltHHM 6api.epoM ?tot{)o~+1) JX[~THOCHTeJD>Horo .n;mtl!re

HIDI TpeTI.eft 'laCTHUH U napu o( , npn 3TOM 3aBI'!CHMOCT:b OT \" B (30' ) 

HC'lesaeT _ 1 -t/X( Jb_{ l'/Xi/f- fJA 1u ){[ 
j(_

4

~ R -(2i)j1/r&-e. ~ --- e /?-ff2 $_1f-(_[,qn,, 
f"' ,.,/"'.) ,__ • 

3To osHaqaeT, 'ITO cmn~ pemeHIDI J( _ H II __ B oRpecTnocTR {X: I -7 c.>0, 

MOlll!O ycTaHOBHT:b CBHSI.S: -MaTpHUH, onpe.n;e~eHHOii Ha lfll3H'l6CKRX peUJe
"ct s 

HllHX (30'), 0 S -Ma.Tplmelt 0 3a.n;aJniOH Ha aCltMllTOTH'I:eCKRX perneHUHX 

(3>"): ,.. i'}£tr ~Q3 t'i}{'lf 
.0_ _ = e .S _ _ e . 

/7/_ t< j (42) 
D pesyJD>TaTe HMeeM aCllMI!TOTR'l6CKyJO BO~HOBYJO :.fyHKUHIO '_y-'.4 {){_,fA) , 
rrooo.n;eHHe KOTopot!: cor~coBaHo c am!MIITOTR'lecrou.m rprurH'lHJ:,Il,m y~oBIDI

MH Ha (f;a.n.neeBcKHe KOMIIOHeHTH Ff>A{><.//A): 
nla >;?' -~[ 
':Y,f (){_,/A )~~!i) l- <f7!Jtxhco.-~p)[~(f=O;IX{~~)fo}'A)~BA 

-+ txT' eilxural /:! (yfi_.J>A)] (43 

-t txT'-d"e ... ·c,)(tll£-f2?r)foA CX./FA) J 
!J: IIOJIHyll,.... ~~llMIITOTH'I:eCKyJO ar.m;mzy.rry -r:.A , KOTOpM onpe.n;eMeTCH 
'lepes .S _ _ : 
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ras -1 Z:: 4 ,.. ) J {,.s)~ ~ 4 ~ 

:t M (j~, fA)- 4.-4 't "-< lJ ~ "''f ~ 'J f "f 'f. 'f ;•.2·t' ) Q, "'{, f ~~·) 
r.n;e ~ A 4 -~ 

~ 1,cfaup1) -I j (2.' l?n.,.l) 
f'lf>lp">.f!>,n.,..t.;.).,. 

.J-(asJ4 ( j pi) 
hp ~ ~, 'tl <.- ~ .... 

mmapnaHTHM ymxrapHrur amn.mTOTHlleCKM napw-taJI:&HM aMITJIHTy.n;a. ,I!.a.Jn,
Hefimee ynpomeHMe 3anncn ~ rrpo~eccoB 2~2 .n;ocTHraeTcH, ecnH rrpn ne
pexo.n;e Hs!A) B 1 B> BHIIOJIHeuo yCJioBne: (-{ )€f.!>+e~1. Tor.na 
HMeeM onpe,neJieHH8 BOJIHOBOfi tfyH~: 2 -r:z i (!X{tr.J~ p_lf'AI rp4s(x h ) R; {<tr .2: Cf'e(lxf...,.o_,tJ~) [ e ~&" :s'.eA 

A .) r'A B (
45

) 

-1 t{Xl/fB/JCI.S (A ) J 
+ I>< 1 e a A 'I!":.) fA 

I • -1 2 
B KOTopoe BXO.n;HT TPeXMepHaH llJIOCKBJI BOJIHa (cp.(40') ITPH 't =0)81R./~f): 

@.1fJ3/2. e.,: (/XICB-j ?Jyf'fA I f>A I)~ 8A ~ (% )"'z(-2.i./ X tJ"' ~~~~no~, . 

·L h4 ("')i -1'1XIlpAI i/XIIf>AI!P.. jQ~ (-" -f 
h ~ ... ./~~)..c Yt-> e - e A. . Po~. me~~.~; !:A )I?,./, 

- -, ... 
r.n:e ~- onepaTop lleTHOCTn: Ha ;:ii ( PA ) • BHIIOJIHHH rrpe.n;eJI:bawt 
nepexo.n: /II/ lXI_,. oo , m.teeM Ii3BeCTHoe orrpe.n;eJieHHe WIH BOJli.l:o:sol cpy~, 
OIIHCilBaD!tel iipOI\8CC!l 2_.,2 C B036ylK,I(eHH8M RJJaCTepa r:/.. H3 COCTOHHHH lA) 
lA) B cocTomute I A') : rf/j. h \..., 
'!JI,a5(;X n )~ {.2.fi53/2. Z ~'(X.l) [ e . ..c ~A~ + 

A .~,-'A A1 
_., tl)' .. t.llpAtf('AS(A \1 

+.!fo~-1 e TeA ~,fA lJ, 
ROTopoe corJiacyeTCH CO CTBJJJJfiPT~S/ (CTp.45I ,454) B HR06JieBCKOI 

.f TD.f ~2 ,., 2.,"' napaMeTp:asanmt npoc'l'paucTBa 1R + ,c •"'+ .)( ...11 (.r.,(J 'S' S c..::J.;.). 
PemeH2e cHcTeMH panJ.Ian:&HHX ypaBHeHHA (9••) c aOHMnTOTHllecKHMH 

yCJIOBHHMII (30") .D;JIH J~~ H (30•) WIH JC!= Ra.KHM-.1m6d liHCJI8HlWM 
MeTO.D:OM, HX Ctruf:BKa no q;opr.fYJie ( 40 ) II03BOJlSDl'l' BllllHCJIHT:& MaTpH'llt!le 
SJieMeHT!l s __ H S+- YHHTapHoro oneparopa pacceHHi!H 5 . orrpe
.n;eJieHHOI'O Ha OTKpllTilX RaHanax H COOTB8TCTBYDnH8 KM nOJIH!le aMnJIHTy.n;u 
(3? •) H (39 • ) rrponeccon 2~ 2 11 2-. 3. Heo6xo.rtm.me WIH SToro acm.mTo-

. ,....y as a -~, THRH peme~ /l+ _ f"- (/X(~ CJie.rr.,yRlip{e H3 YCJIOBIDI corJiaCOBBJUJ.SI 
ue.n;HaroHan:&Hux ~>.mpu'IHll.X SJieMeHTOB onepaTopa CBHsnoc'l)! A;t,- (!xl~r><> )~ 
ROTopue o6ecne'iimaiOT npe.neJI:bltlltl nepexo.n; (40), .naHil Jll.I/. Tor.n:a sa -
KOB OO:xps.HeBJIJl noTOKa ~ BOJIHOBOit qJYH:KI.tiDt (I9' ) B TepMHHax 0006111eH
HOI'O BpOHCRHaHa (32) no3BOJIHeT rrpKBeCTH CTBJJJJfipTH!le Bllpa:!teHRII WIJl 
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.n;Hq"¢epe.HWfan:&HilX ceqeumt rrpOI\6CCOB 2-2 K 2_,..3~ 

d.6sA/d.Jr-- = I fe.A(Y,.., PA)\~ 
I " f " 2. 0\<SoA ;J.x = \ oA C X, PA) \ . 

3a.KJm-qen»:e 

B paOoTe ~OPMYJ!HPOBaHa HOBaH a.n;Ha6aTHli6CKaH nOCTaHOBKa MHOro
KaHaJI:bHOI 3~'<1»: pacceHHHH n CHCTeMe Tpex llaCTHI\ B Knacce orpauHlleH
HHX H 6ucTpoy6uBaDJUU napH!lx noTeJmRanon. PemeHHe sToit s~llu .IIB1IH

eTCH nepBilM maroM B peanH3anHJ.I nporpaA~W HCCJie,nOBaHRII reoMeTpHlleCKHX 
acneKTOB a.n;Ra6aTHli8C~Oro qpe~CT8Bn8HHH B KBaHTOBOit 3~'<18 HeCKOJI:bKHX 
li8CTHI\, HaMelleHHOit af4,!2/ 

HcnoJI:bSOBaHHe n KalleCTBe yHHBepcaJI:bHo~ ~a6aTHlleCKoit nepeMeH
Hol IX I= V-:t.f+..::JJ.', e.n;HHofi .IJ.1IH Bcex acHMIITOT.HllecKHX KaHaJIOB, nosoo
JIHJIO noCJie,ll;OBaT6JI:bHilM o6pa30M BB6CTH 6CT8CTB8HH116 .ll;JIH sana'<IH reOMeT
pHlleCKHe o6i.eKTH - rHJI:b6epToBO pacCJioeu:ae 'Jf = { :Jf(I><I)_.:.B~IXI} H ero 
CBHSHOCT:& A (I.XI). B:ee.n;eHHe a.n;na6aTHllecKoro paMoxeuM c 6asoft B 
WIH KOMIIOH8HT KOMnaRTHilX ypaBH8Hl£1 ~a.n;.n;eeBa CBO.n;HT HCXO.n;Hyil MHoro
MepHyll sa.n;a-qy (I) B j{ = ~~ >< ~~)t.\(:)c:;.tte,W)K CliCTeMe 061lKHOB6H
HilX ~i)epem:uuw.HHX ypaBHeHHI B IRi . 
~ auanKSa HX pemeBBI CYIIIeCTBeHH!lM o6paSOM HCnOJI:bSymTCH CBOI

CTBa onepaTopa napaJLJI8JI:bHoro nepeHoca U rB..JIDOepTo:oa penepa rrp:a .n:nue
HD no aeKOM!IaRTRol oase B H acHM!l'l'oTHRK onepaTopa cBHSHOCTB A (IX/) 
upH !XI...,.eo. fioCJie.n;Hee aeo6xo.n;HMO WIH CIBHBKll q;us.HlleCROI BOJIHoBol q;yHK
I{Bll -¥rlt B a.n;BaMTHlleCKOM npe.n;CT8.BJI8Hlm C HSBeCT.HilMH aCBMllTOTBKSMB 
F.. "-6 
~ qJa.n:.n;eenCKBX KOMIIOR8BT. 

YlleT BRna.n;OB nepepacce~~ OCYIIIeCTBJIHeTCH c noMOIII:bD npoQe~ll 
cneKTpan:&uoro rrpoen:aponaumr'4,.., KOToprur .n:aeT B03MOJitROCTJ> onpe.n;eJIHT:& 
yHHTapHHI onepaTop paccenRHHS Ha acHMnTOTHlleCKHX COCToaHBHX ttpH 
<:qlepBlleCRH paCXO.ltRIIIHXCH BOJIHaX B rrpOCTpaHCTBe)-4 H T8M caMilM B npe.n;eJie 
1 X I -+ oo ocraTDCH B KJJacce pemeu.d S E. E. • .AKRypaTHoe BI:Ol:eJieH»:e 

onepaTopa nOJIHol HHnepcmt I B )1 = IR! x 5,~x 1 (X) II03BOJUieT peaJI:b
HO pa6oTaTL B npe,n;CTSBneHmi C06CTBeHHHX cJlasOBilX C,JtBHI'OB (~) H ... .n;aeT 
KoppeKTBYJ) napaMeTpRisa.nm> yHHTapHoro onepaTopa pacceHHHH S"' S I , no
Jie3HyJl WIH pemeHl!S! rrpaKTHllecRBX aa,n;aq • 

PeanH381Uili npe.u.noJKeHHOI <fO.PMYJ!HPOBKH (2 )-(II) .D;JIH aapJmeHHHX 
llaCTRII\ OCYIII6CTBaReTCH B HaCTORIII88 npeMH H 6y~eT ~a B noCJie.n;yDmHX 
pa6oTax. 

ABTopu 6JJ.aro.n;ap.llT Il.A.Kyrrepmta, K.A.MmcapoBa., E.C .IlaBJJ:oBa. sa coT
py.zum:-qecnBO H noMOIII:b B pa6oTe; A~A.:K.~mnmtcKOro, H.B.KoMapoBa., D.E.MeJI:b
HHKOBa., B.M.Mysapapo:oa H P.H:&moHa sa nOJieswe o6~HJIH. ABTopH np:a
sHaTeJI:bBH B.r .Ka.Jn,uneBCKOMY,c.n.Mepeyp:&eey ,o.r .!.lapT!lHeHKo :a JI.H.fioHo-
MapeBy sa no.n:.n;epaxy pa6oT!l. 17 
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BKHH~HH C.H. K AP· P4-88-532 
AAHa6aTKQeCKOe npeACTaBneuue saAaQH pacceHHHH 
B KBaHTOBOH CKCTeMe Tpex Ten 

fipeAnO~eHO aAHa6aTHQeCKOe npeACTaBneHHe BOnHOBOH ~YHK
UHH ~(X) B KOH~HrypaQHOHHOM npOCTpaHCTBe)OTHOCHTenbHOI'O 
AB~eHHl'l Tpex s:ap~eHHbiX qacT~: X=xa. Ya EJ( = R~ + sjJ: I d{ ), 
a=l,2,3, B BKAe CYMNM noKanbHMX aAHa6aTHQeCKHX pasno.enuA 
Tpex ~aAAeeBCKHX KOMnoHeHT F

0
(IXI, X0). Ha.ocnose sToro 

npeACTaBneHHR pa3BHTa KOppeKTHaR aAHa6aTHQeCKaH ~pMynH
pOBKa_MHOI'OKaHanbHOH 3aAaQH pacceRHHH B CHCTeMe Tpex qac
TH~ B Knacce orpanuqennwx H 6~cTpoy6~sa~~x napuwx noTeu
QHanos. 

Pa6oTa BHDOnnena B na6opaTOpKH TeopeTHQeCKHH ~H3HKH 
OHHH. 

Openp..,- 061..,._8111101'0 miC'I1IT)'Ta QePJIIoiX accneAOIIUIIIA . .[ly6Ha 1988 

llepeuoA O.C.Bunorpa,ttosoA 

Vinitsky S. I. et al. P4-88-532 
Adiabatic Representation of Scattering Problem 
in Three-Body Quantum System ~ 

In the configuration space X=Xg• YaEl<=R 1+~:J(X ),a= 
=1,2,3 of the three charged bodies relative+mot1on new 
adiabatic representation of the wave function ~(X) is sug:-• 
gested in terms of the local adiabatic expansion of the 
Faddeev' s components Fa (I X I, Xg). Using this represen~a
tion an adiabatic formulation of the multichannel three
particle-scattering problem for bounded an fastly decrea
sing pair potentials is correctly performed. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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