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I' OObl1ffiO B CBH3M c HCCJIe,rtOB8HlleM np06JIeMb! CBe PX1l3JIY"\iemm 

I 
RO~8KTllBHOrO CrrOHTaHHOrO 113JIY\i8HHE B MaKpoCKOrrH\i8CKOM CllCT8r~ 

(.,. llSY\ia8TCR EHHaMll\ieCKOe rrOB8~eH1l8 pj ~BYX- RnH ~10rOypoBH8BHX aTO

MOB, OTJIH\iaromRXCR ~pyr OT ~pyra TOJIhKO 3Ha\ieHllR~m rrpoCTpaHCTB8HHh!X 

KOOP~HàT, T.8. OOpa3YroI$DC 0~HOK0MI10H8HTHYro CllCT8I\ry. BM8CT8 c T8M, 

H8COMHeHHh!ll HHTep8C rrpe~CTaBJIR8T HCCJIe~OBaHll8 CllCT8~ill c H8CKOJIhKll1m 

KOMIIOH8HTaMIiI paoovaro neutecrna. IIo.J:J;\iepl{J!8M, \iTO ,U3JK.8 B paanonecnoã 

3~a\i8 o ~30BOM rr8p8XO~8 B MO~eJIhHOM CllCT8Me Tllrra EHKK8 /I,2/y B8_ 

Jlll\i8Hlle trnCJIa paõoxax KOMIIOH8HT nener 1\ H8TpllBllaJIbHOrvry H3M8HeHHID YC

JIOBll11: tPa30Boro nepexorta /3,4/. P8m8mIe ~HalVU1\ieCKOH 3a,n;a1:fit )I)lF[ MHOI'Q

KOMIIOHeHTHoR CBepXH3JIY\iaT8JIhHOM CllCTeM!:l TaK."K8 MOJK8T npHB8CTH 1< HOBHM 
41a~eRTaM, OTCYTCTB~~llM B 0~OKor~01~8HTHOH cHcTeMe/ . B aTOR CBH3H 

paCCMOTpHM 3~8 cs rrpOCTeHllIll11: CJIY\ia11: MHoroI\OMIloHeHTHoH ~BYXYPOBH8BOM 

CllCT8Mbl, xaparerepH3,yeMo-tí raNMJIbTOm-iaHOM 

1-1 = Z háJ;c aIe, ;- i !~S2cl ~3r4 + Z /:~o<- (e: a, f-,e~ a:)/. O) 
K- a<. =1 k. j' 

3~eCb a:, aIS - orreparops q:<J'l'OHOB-, ,:f, - J-IHJ(8KC KO[iffiOH8HTl:l, J1o{, 
-cp8,ru-me \iaC'fOTbl paooxax nepexortcn B ~HYXypoBH8BHX 'aTOMaX, 12';''' ::= 
E"R;;./IJ - aTOMHbl8 oneparops , rrpll\i8M R.3 cJ., orracunaer rrOJIypa3HocTb 
""-/ J ,.. (n-)HaCeJIeHHocTe.i1 paooxax ypoBH8M B O(,. -I\OMIlOHeHTe ,a ~oL K.,o/.. 

-rr8p8XO,IJ;bl snepx (BH1l3) c rrOrJlOmeHHeM ( McrrYCKaHH8M) fÍXJTona, 114 -\illC

JIO aTOMOB ·B COOTB8TcTByromeft KOMfIOHeHT8. ATOMRl:le orrepaTOpl:l Y~0~8TBO

pHIDT rrepeCTaHOB01ffim~ COOTHOrneHRffM 

~#m ~(tJ] =± fI,:({)~ fWl .l.R.:((),irflJ7 z: .tI!,)"- biSII : (2) 

ITapaMeTp .~rrOJlb-tPoToHHOM~ll. J1~~ MMceT Bnn /5/ 

. _ / tJh& ' ?KJ., - , ~ú.h J2J,do<:; 

ane cr, fi - fIJIOTHOCTb cooTBeTcTByroll\8fi KOMIlOH8HTll ~ = ~/Vj, L 
- .n;mIOJIbHl:ÚÍ MOMeHT. ITp8~OJlaraeTCH, \iTO KaJl\naH 113 I\OMIIOHeHT paBHO

MepHO pacnpeneneaa B OO'b8Me v. cI>aKTop t ét ooecnesaaaer a,IUIa

ÚaTH\ieCKOe BKJIJ.{)'1eHH8 B38KMo.n;enCTBllH MeJK,Uy I10JleM II aTOMaMH (rrpa 6 ~ +0 , 

-1:.--"-0'0 ). 
TaKHM 06paaoM, r8MRnbTOHn8H (I) Mo~eT paCCM8TpHB8TbCH KaK 0606

meaae Mo.n;eJrn .lúIKKe B rrplI6JIIDKeIDm Bpa1lt8romeiíCH BOJlHll H8 CJIY1l8n MHOI'O

ROMTIOHeHTHOn CHCTeMIl. 

3.n;ecb MIl orpaHHllHBaeMCH paccMoTpeHH8M JIEWlli .nByxypoBHeBllX aTOMOB. 

C1á~n5~e!!rlNB tIDC"lmTi" 
H~.:u~~,fl.!~.:!. rl.~c~.r..,ekOBm1G.:l 8 
~ t-·'l· ,•• ~~Tt::'U ,,,- ~ 
·4 \...j,* .".~\J1,,.:t..J ~nM 

...!- ~"'.v-:.............. , •.~~
 



3aMeTMM, O~aKO, ~TO raMRHbTOHHaH (I) MOXHO TaRXe ncnO~b30BaTb M 
~ OrrnCaHHE npoueccoB cBepXHs~yqaTe~bHo~ reRepaI~ B TpexypoBHeBoH 
O~HOKOMllOHeHTHoH CMCTeMe \I - THITa (pMC. 3). neHcTBRTe~bHo, B TaKOH 
CMCTeMe nepexons 1~.3 M f. ~>.2 M02KHO paCCM8TpHB8Tb KaK OTHO
CRmMeCH K paSH~ ~yxypOBHeBHM CRCTeMaM (no~poóHoe oócy~eHHe 3TO~ 

BOSMOEHOCTR óy~eT ~8HO HRme). 
CJIe;n;yH p8SBHTOM,Y H8MM MeTo~/6, 7/ , nOCTpoHM zepapxmo ypaBHeHIDÍ, 

OllMCHBaromHX ~HaMMqeCI~e npoueCCH B paccMaTpHBaeMo~ CHCTeMe (I). C 
3TOH ue~bID SaITMIDeM reRseHóeproBcKHe ypaBHeHHE ~B~eHllH ~ orrepaTopoB 

WaTOHOB 
d.,. -I'.,. 8t +. ti	 d 

"lidi aI: ~ ht4 a; ·fI e;):cJ, R,oL, ). ili;u ai; == - /2% a,t; -5;rdju QoL • 

(8~eCb H nanee Mli ne Y'illTRBaeM 'lJIeHH, IiICqe3aro~e npa a.n;HaÓ8THqeCKOM 
BKJIID~emm BS8HMO~eMCTBID!, xcrna é'~ ·r~ t ~ - c:>-o ). IDe WapMaJIllHOe pe

illeHHe ecrs '-Ú4(/-tJ . :.t:_~ÍUK,(t-t:) tez- 
a~(t)= (2Kt(-to)t -; L tia Je e /2,,-,(7:) d~J 

~ tf~ -tlJ i 

( ittJ. li t"'\. j ~K,fi-Z') 8'i: + ) I 
Ct~(i) = a;(ilJ)e ~ - 'J+ '/ Z t7K,<L . e e ~rl (r ,xQ:. (3) 

f2, o&~' -to 
OTMeTMM, qTO B rrpaBHX qaCTHX (3) CTOHT KOHCTPY~, yqnTRBaIDmHe 
BIíJ1~H cpasy OT scex aTOMHHX KOMIlOHeHT. 

OÓOSHatmM xepea & rrpoMsBMbJIYIO ~aNlllftIecKyro nspsMeHlfYIO, 
~eHcTBYromyIO Ha BO~HOBHe WYHK~ ~MillD aTOMHOH rrO~CMCTeMH (é/ KOMIAYTR
PyeT c orrepaTopaMM WaTOHOB). O~eBnnHO, B rrpaBo~ qaCTH ypaBHeHHH 

(;'1 j ((J(t) s: [&(il fi] 
( 4) 

co~e~TCH qneHH 

L LI tl",<!- /[0,e: I aI: t a:[&,.e: ]j.
IC o/..~' 

lIO~CTaBR~	 CID~a WaPM8JIbH1:le BHpaJKeHIDI (3) IiI npoasnenex B (4) ycpe~-
HeHHe c MaTpIiIuen nnOTHOCTIiI HaqaJIbHoro COCTOHHHH 

.;o(fo) = fi ®j7a..1 
COOTBeTCTByromeH rRTIOTe3e o HaqaJIbHO~ HeSaBIiICHMOeTH CHCTeMH aTOMOB
 
H no~. Bocrro~bsyeMcH COOTHOilleHHHMR /7/
 

<aK.(io)&/ ~(i+ nk.) <. [tlk(-tO),@] /~
 

<a;(io)(!)'/ = 1)k. -: (&, a:(io) ] ."~ 

2 

.. 

rne <... 7	 =: ;;,. :/,/itJ) II
 

12K. = e- tL tOi;!28/ :z d ( htdA:/ .t &)J
 
67_ naxaxsnaa TeMilepaTypa WaTOHHoro rasa. BIipa1K8H oneparops alC(t;), 
ti:(itJ) MS (3), Y1ll1TlffiaH, qTO 

[a,,j-l), cP] =[a:(i), cP] '" O, fi '7 to), 
cxaraa, qTO B Ha~MbHhI:ft MOMeHT none H3JIY~8HHH OTCYTCTByeT ( .fJa.- ::: 

,=(0,/,(0(9 12A;=O), H BImO~HHH nponenypy 8,nHaÓaTH~ecKoro BKJIlOlIeHHE B33

HMO~e~CTBMH M3 (4) rrOJIYlIaeM
 
) • -I In {
 

ti ~(fJ/-j- ..: <f&' HH]? == ~:t L 1: j);,k z[Il:JP] Ak 7 + 
~	 fi, n: ..t 0/.,".( ( 5) 

+ <A; [(O, 12;' ] '» J. 
3~eCb In 

H/'f ::: li	 -A S20L /l,:uv-'i:' r» 

/n I -ddK(i- ,) 
AI: (i) ~ Z; j~/3 é! /Cf.] (1:) di:' ,

r:' I -i?O I 
. B CJIy~ae O~OM K0l1I!0H8]ITH (/77= f ) (5) cosnanaer c aepapxaeã, rrOJfY
qeHHO~ B paÓOTax /6,7/. 

~TOÓH nepeHTH OT HepapxKH RHT8rpo-~~peHunMllHHX ypaBH8HHa 
(5) K qnCTO .n;K~~rIJYIaJI:pHl:lM ypaBH8HIDIM, aocnoassyeaca rrpHÓJImKeHHeM 

EopHa - MapKOBa • 
:t ::!: ) t: t.S2~ (t-~) -(-ç~)/J4

e: (r;:) ~ f{,ri-!t e e s 

rne 7;;.- T8K H83RB8eMOe BpeMR: JKH3HR OCUWIJIHTOpa /5/. Terrepb B 
BHpaJlteHIDiX WISI A~(i-)llliTerpKpoBaHlie no ;í'z- M01KeT ÓHTll BHllMHeHO 

TO'tlHO. lIoMe 38MeHH V 
~ P/K)'~ ~jdKF(K-) == ~!K-l-dKr(K)
L..J (" J'xJ ,tJr . -' 
IC 

BMeCTO (5)	 rronyqaeM 

ti <f!),/+	 i-<[~H;y] »> Z (!riJIJ([R,1/Pj R,; ) 1
di ti ~,f,J t '* 1- -In n-] } 

P'> ~ +!1(Rr[V;t<-", ), (6)I 

'. .0~ .t0 - ~(ttJ-.51eJ ~ !et/3 = .to :L] V){).{juJr '/ ;~ úJ • 
I h .u C o . (.I0t r(l<J- Slf) ('7) 

3 



Ilpa 13 ~ .,.. oc HMeeM OTCIO.n;a 

S2~S2~ ~ ti
!~f z: fi- C 3 ~ f' (7a) 

KaR HeTPY.uHO mmeT:&, nepapxaa (6) orracusaee nponecca, CBJI3aH
nae c ROppeJIfIl.U1lIMH R3JIY'lJaTeJIefl: B O,IJ;HOit KOMITOHeHTe (~eHlI c aI..:: fi ); 
B O.n;HOKOMITOHeHTHhIX cRcTeMax HMeHHO TaRlie Koppe~unR oóycnaBJIliBaIDT 
cBepXR3JIyqaTeJI:&HYIO reHepamno. KpoMe TOro, 3.n;eC:& HMeroT MeCTO KpoCC 
-KoppeJIfImIOHH1I8 arM>eKTH (q,neHli C ot ~j3 ), OÓYCJIOBlIeHIlH8 B3aHMO.n;efi

CTBll~M KOMIIOlleHT 'lJepeS oó~ee rrOJIe H3.rry'lJeHRff. HYiKHO OTMeTRT:b, 'lJTO 
BKJIa.n;H 3a CqeT KPOCC-KOppe~~H OT~:O He ManlI, TaK KaK KKHeTMqeC
xae KO 8qxpll~eHTbl (7) npa of,::;~ R oi ~;J ~3KH rro BeJIll'!JIDie. 

3allllllieM Terrep:& ypaBHeHHe (6) ~ rro.rrypa3HocTeit HaCeJIeHHOCTM B 

KaJK.IJ;QH H3 KOMIIOHeHT: {~== l!.f"('. flMeeM: • 
ti m: + - 9t T - f 

dt <R,3J. 7 = - ;6I;. {f1.( Q,/. 'r ') +~""f _t. R.(' R.J.'1. (8) 

llarree )J)UI KOppeJLFIIUIOHHIlX WYHK~:f:t <QcJ.. Rf "/ MS (7) c Y'lJeTOM (2) noJIY
qaeM 

d <I<.: R,p "7+ i 2"S2..J.' [< Q: Q.~ ~3,,// - (PvJoL'lZ: Q~ I J
dt I oi':( I' I 

~ ~ (9) 

=I: 2- (l. I a: f!,3f3 2~, '; +J"11' <. ((,;, eJ.L Rf "7}. 

(3 '=1 'ft ~ I / / 

OrpaHHqI{MCH )J)UI npoCTOTll ~yqaeM ~yx paóo~ ROMITOHeHT (~ = 2) M 

npoasaenea B (9) paCueIIJIeHHe. 
<e+.,. QJf Q( '/ ~ (R.: e; >( i0f / - f: (R.: R.~I (~+ ~J'). (lO) 

Tenepb CRCTeMa ypaBHeHHif (8),(9) CTaROBRTOH 3aMRHYTOit H MOJKeT cJlITb 

rrpenCTanneHa B BR.n;e 
pt-n

Zé X, =- ,2;;!fI -.f. !fl f-I- .2 I I f~ 

~z~ -;:-.zIl!f!l--:J.iirT~4r, 

fi 9 = 1r,Yt(:rf-t) -r l (;; r-I} 'f)(22i r:/)J
f 

~~ ~ Lj/I!;;. ('Z'.z-1] -j- !2 (ffJ- jjf)(.2 Z.z 7':1)) _ (II)
 

j., f =! (',(.z~ rI) T 12 (.tz... fI)]f + 'I(fé z,!-i r Il e: fi,) ,
 

i 1'= ! i(.2~,r1 rí'f(.tz...rtJjP+ f{;JZ,~ +jj z..Y,). 

4 

... 

3,n;eCb BBeneHH OcJ03HaqeRmI x~ =- t R.3J. ~' !f<:l =: .( 12:' IZ;' » ; r; l4z, L IJ.t RJ-?; 

rcL. == l2Lo~ j í1 '= I~r.LrJ., j fíG -= ~t1i; fI == ImO,f.,; lk == f!R.-{.tL; II=k!2f. 

B CRnY onpe,n;eHeHHH KKHeTHqeCKHX K08~HuneHToB (7) HC~O, rno rrpM 
TIl ...... -

nOCTaTO'tJHO ooasmax 'J;3 napaMeTpH;:J. , I] , I] MC'lJe3arorne MaJIH 
no cpasaeaan c IJ.. , 11 , ~ . Il08TOMj' BKJIa,n;OM cooTBeTcTBYIOI.qIDC 
~eHOB B ypaEHeHRH (11) MO~O rrpeHeÓpeq:o. B pe3Y~:&TaTe HMeeM;?It)~~~ 
H CHCTeMa (11) npmmMaeT BR.n; 

ddi XI '::: - fl r: !I, - ,2 ;;r )
 
ti 
~ '4 =-,tIJ,~ -~lkr, 

ft!i,": LfI;(Zr.i)!I, T" ~a ('?Zj7'-()} J (12) 

1t ~ ~ L!1l (.z.t-.J~ .2;;(2Z.2~/) f ..-I 

:i~ =; !ft{lzp' t) -t r; (,2~1'1j i -t 4t(IJ Zf~ -r IX X.z.c1,,) . 
l1cOJIe.n;yJi CJ/ICTeMY (12), ReTpy,IUlO YCTaHOBHT:& HaJll:'Irme llllTerpaJIB .n;BIDIte

HHH: 

9, +:z/-.tz,- : (!I:,.rZ,:-.tZ2) ~ Ú?:k1t, (3) 

OTMe'THM, 'tlT0 rrOJf.Y,eMWt 06t;ilffiO B O.n;H.OKOMITOHeRTHoM CJIYtlae HHTerpaJI 

nBIDlteHHH RMeeT B~ 6,7/ 

,y -r Z ~ .2 a: ::! Ú/JUt. 
(14) 

B OTJmtrne OT (14) HHTerparr ~IDIteHmi (13) saBMcliT OT rrapaaerpoa saaa
Monelic'hmrH. ·rrOJUI c H3JIYqaTeJIJIMH. Hanpzaep , B cnyxae 7;,"-l,-.oo:oo B cWJ.Y (7a) 
HMeeM -;:z'N, == ';!!-2. • C noMO~:&1O aarerpana ,IJ;BIDKeHM (3) MOJKHO nOIm3HT:& 

/R v"~
'!JIicno ypaBHeIDIll B (12) aa emnmI.JY, B aarex aHaJIH3HpoBaT:& HX qI{CJIeHHO. 
MH, O,IUlBKO, H3ÓpaJIH .IWyroK rryT:&: 'ilIOJIeHHO HCCJIe.n;OBaJIH rrertocpencrsea
RO clIcTeMY RemnIell:HH:x: ypaBHeImll (12), ROHTpoJIRPYH npaBMJI:&HocT:& 0.n;H0:" 
BpeMeHHHM BH1mCJIeImeM IDITerpaJIa (13), :o;eJIHKOM onpeneaaenoro rrapaae-r

11I ,." 

paMH ROMITOReHT II Ha'lJaJIbRHMH YOJIOBRHMH. 
. t, 

I C rrOMomblO tIRCJIeHHoro CtleTa H3 ypaBHeRllH (12) onpe,n;eJl&Hoc:& BpeMeH
til .. noe rtoaeneaae cpenaax nonypaaaocreã HaCeJIeHHOcTe"A: %" X<. II H'TeH-

CRBHOCTJ/I lI3JIYqemur I . IloCJIe,mum onpenenaerca COOTHOIlIeHHeM 5/ 

5 

http:f!R.-{.tL
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11 

I/i) =;; ;: h:f<)K <:. aI.a" /' .	 (15) 

OTclO,na c rrOMOJIU>IO (3) HMeeM -I: i . I
ti)ll f ~ / ,/ ttVlC(ZO-Z-) ..I

1(-1:) =", f: T 1;". f<)ejujr já) ú'Íf <:. R.:(z} R,ftd 7.J==r '- .ço Ç<:J i:~ 

(,'1 
=f	 ~ %"lU/r !~ (i/i) + {dr~; ~(-S' r) j, 
rne	 I 

'/,J ;..-/ .... ) 
(..tu,c C - tj 

~cIf it> rz) 2_.fá'7~ < e: /7:) lJj /z:) » . 
rrepeXO,nfl R rrplI6~eHHIO EopHa - MapKOBa ~ rrapHofi ~YHKunH 

<. c: (-I:) Q; o» s: <Q: fI:) R;Ii:) e iJJp (t-7;) llt-'.J:2fi 

BIDIOJIH.H.fI aarerpaponanae rro BpeMeIm ~ II nepexona R HHTerpHpoBaHIDa
 
no IG nOJIYl!aeM:
 

J 

u» =: Z/ (f~jJ-r fp*~) <: fG; (1)12; (-I) »,

d;f I (16)
 

r,ne 

V jV'O s ~~ - ,,'(11)- J1f) /. 1! = -- áJ 4~ q ~(3________ t'Ul/
 

~ c~~,,2JíL ó" (;71 //).t (4J-J"l].t. .
 
ti (~f -i" .r 

KaR HeTPY.n;HO BH,IJ;eT:O, npa l ~ ç;Q.J Jf-?1fJJrO~ 

I fi) ~ - Z; tJ2,Lj Xo/..,	 
(I7)ot.. 

T.e.	 nOHHaH HHTeHCRBROCT:o CKn~aeTCH HS HHTeHCHBHOCTeA KOMIIOHeHT.
 
rrepe~eM reneps R trnCJIeHHOMY aJ!aJmSY pemeHd CHCTeMli (2) H COOT


BeTCTBymmHX sHa~eHKA HHTeHCRBHOCTH (16).
 
CJry~at\ r. I!yCT:O ~ ::-IIJ S 

, ~ = e#' , e = 0,8. 13H6epeM
 
Ha~8JI:OHlie YCJIomm B BJiI.ne
 

.<4-tZJ.ltI) == ~/~-' 

COOTBeTCTB~eM nonHoA Ha~an:oHoA KHBepcHH ~ o6eHX KOMÜOHeH~)
 
.. rr T7 -f:l, ~ ~ /


~T:O naaee I f :.- I a: ::;íJ IZ ::: /lJ IZ , rne 12 == J2..2. /J1[ .	 tJ 
x).TaKoe lIa'tIan:OHoe cocronaae rroJIY~aeTCJI npa npoxozneaaa xepes cHcTeM;y

J/ - HMITYJI:OCOB /7/ 

X10S 
X204 

-05 

PRc.la.. 

Pac.I6. 

\\\ - 19tI 

BpeMeHHaa 3aBRCRMOCTb nonypa3HocTeA HaceneHHocTeR 

'X1 R X a npa HatlanhHOM ycnoBHH X 1(O) =X a (0)= 

::: JI.< I~, cnacunaa nHHHH COOTBeTcTByeT n = 0,75,
 

nYHKTHpHaa n = 0,5.
 

I=-X,-nX] . 

n=O.5 

_~~,;.;oYJ omros 10 

UO»lJlJ
 
, I
 

n=O.75 

·U~.ÍliJ UOOOO]·lOlJ 

HHTeHCHBHOCTb H3nytleHRa ~nH Tex ~e HatlanbHHX ycnoB~R. 

tlTO R Ha pRc.la. Cn~OillHaa nHH~a - nonHaa RHTaHC~B

HOCTb. nYHKTHpHaa - RHTeHCRBHOCTH KounOHeHT. 

6 7 
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... 

X, 0.5 

" 

oI \I V	 -- -_ --- """""" Ig t 

X2-04 

I. 

PHc.2a. BpeMeHHaSI 3BOJlDUHSI nonypaaaocr eã HaCeJleHHOCTe~ x, 
PHC, ,3. Oxeua npouecca V -THna )J,JlSI rpexypoaaesorc aTOMa. 

H X;;L ;J;JlSI natlaJIhHHX YCJIOB H~ 'X, (O} = N,/~ J :X:a. l O}=Na. 1'- . 
~ J 3

CnJlOWHaa JlHHHSI h = 0,75, nYHKT~pHaa \t\ = 0,99. IloJIOJKIDII ;; =/0 I/c, 7;:: ItJ I/c, li; 6!!J--/tJ I/c. Tor.n;a npe
MeH~aH SaBHCHMOCTb nOJIYpaSHocTe~ HaCeJIeHHOCTe~ KOMITOHeHT HMeeT B~, 

I=-X1-nX2	 npencraaaeunaã na pRC. Ia (CIIJIOlllHaJI JI:mm.H: cooTBeTcTByeT OJIYllaIQ 
(\039·10'0
I \	 /7, = 0,75, rrYHKTRpHaa - 12- = 0,5). HaJIl'Itrne KoppeJlfImdi MeJK,IJ;y KOM, \ 

1.110~: rx, rrOHeHTaMH Be.n;eT K BOSHHKHOB8~ .n;orrOJIHHTeJIbHoro Bos6y~eHR& SaCeJIeHr. I \n! 
10 
\ n=O.99	 aocreã B xomroaenrax na 60JIbnrn:X npevenax , 'fTO rrpoHBJI.fieTCJI B rrOJIB

1\/\:0.1.10\	 11 
1 1 , l' 000'51010 0001810'0	 JIeHHH ~oro XBOCTa crroHTaHHoro HSJIYlleHl'IJI, OJIe.uyromero sa CBepXHS

j .... ~..	 -, --------/-----  -:..-:--:.---
-, ......	 "I JIYllaTeJIbHHM HMIIYJIbCOM (pnc , 16).~	 '0.000'7.l)1O

I' .: -0.003'.1010 

~ \\ ,'''	 ! CJrVllai 2. KaK l'I npezze AI,:::/c?~ A{ =Ó~~, ~::~~ , HO 
I \ II.' t, 
rXl', "'-X2 

\	 I ZI(tJ)= d-/:t -/ ZJ.(IJ)~ - ~/~. 
'...,'_Q25.1010 

IDialle I'OB0.PH, KOMITOHeHTa "I" rrOJIHOCTbID llHBepTHpoBaHa, Tor.n;a KaK KOM
n=O.75	 rrOHeHTa "2" rrOJIHOCTbID .n;eBos6YjK,IJ;eHa B Ha'faJIbHIDí MOMeHT BpeMeIDI. 3.n;ecb 

HaJIHllHe KOppeJlfIuni rrpllBo~T K COs.n;aHHID l'IHBepcHo:f! SaCeJIeHHOCTl'I B KOM
rrOH8HT8 "2" 'aa C'feT R3JfYlleHIDI B KOMITOHeHTe "1" (pRC. 2a ), BaToM 

l	 CJIYllae HMeeTCJI .n;Ba ITl'IKa HHTeHCl'IBHOCTH; sropoã ITl'IK na ,I(B8 nopansa HH
__ 9c'!_0~~8~12~ _	 I 

1O 
,!	 Ee rr8RBoro 1:1 KMeeT SHallHTeJIbHO 60JIbmyro ~TeJIbHOCTb (pl'Ic. 26). 

0.00021-1010	 o.OOOO25l0\	 
\ '

(/ TaKRM 06paSOM, HaJIR~e Koppe~:I!, 06YCJIOBJI8HHHX BSaHMo.n;eftcTBH8M 
\ ' , : I xepes oonee noze R3JIYlleHIDI MeiK,IQT KOMITOHeHTaMH, rrpH:ao~T K saxecrsea
~ 
I I. 

, I
 
I I
 

r X2	 ! HOMY HSMeHeHKID KaPTHHH cBepxnarrYlleHHH B O,I(HOKOMITOHeHTHoH CRCTeMe. 
, , II I 

I	 TaKaH crreUR~Ka rrOBe.n;eHHH MOEeT 6HTb rrpoBepeHa aKCrrepHMeHTaJIbHO B 
raSOBHX CMeCJIX. ,1.U>yraa BOSMOJlOlOCTb aKCrrepHMeHTaJIbHoit nposepza CBJIsa.

, I 

\i	 ; 
~ 1	 H8 c paCcMoTpeHHeM cBepxH3JIYllaTeJIbHoro rrpo~cca B Tpex'ypoBHeBo:l! CRC
" 
" 

~	 TeMe V -TRrra (,PRc. 3). TaK,YIO cRcTeM;y MOJKHO rrpl'I6JImKeHHO paCCM8Tp1:l-06310'0 

BeTb KaK COBOKYIIHOCTb JJ:BYX .n;ByxypoBHeBHX CBCTeM (rrpeaeõperaa soppeaa
PHc.2Cl. MHTeHCHBHOCTh H3nytleHHa Ana Tex xe HatlaJlhHHX nwnm B O.Jn{OM aTOMe R COXPaHJIJI JIHIII]) KOJIJIeKTHBHHe KOpp8JlfImm). IIoaToMY 

YCJlOBH2, tlTO M Ha pHc.2a. CnJlOWHaSI JlHHHSI - nOJlHaa rronylleHHHe s.n;ecbypaBHeHHH rrpHro~ R BaTOM cnYllae. 
ABTOpH oaaronapas H.H. EoI'0JIÍ060BY (M1I.) sa rrOJIeSHHe o6cy~eHHH.

HHTeHCHBHOCTb, nYHKTMpHaa - HHTeHCHBHOCTh KOMnOHeHT. 
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3aKa3~ Ha ynOMHHYT~e KHHrH MoryT fi~Tb HanpaaneH~ no aupecy: 
101000 MocKBa, rnasno4TaMT, n/>r 79. M3!laTenhCKH~ oTuen 06be.UHHCHHOro 
HHCTHTyTa H.UCPH~ HCCne,UOBaHHll. 

KaAaH~eBa E.rr., lliyMoBCKHH A.C., IDKanoB B.ll. 
CBepXH3nyqeHHe B ABYXKOMTIOHeHTHOH 
ABYXYPOBHeBOH CHCTeMe 

Pl7-87-756 

AnH MHOrOKOMllOHeHTHOH CBepXH3nyqaTenbHOH CHCTeMbi llOCT
poeHa ToqHaH HepapxHH ypaBHeHHH AnH aTOMHhlX cpeAHHX. Ha 1 
npHMepe ABYXXOMllOHeHTHOH CHCTeMbi llOKa3aHo, qTo HanHqHe KOp, 
penH~H MeEAy KOMllOHeHTaMH, B03HHKaiD~X 3a cqeT B3aHMO
AeHCTBHH C o6~M noneM H3nyqeHHH, npHBOAHT K KaqecTBeHHO
MY H3MeHeHHID npo~ecca no cpaBHeHHID co cnyqaeM ABYX He3aBH
CHMhiX KOMnoHeHT. B qacTHOCTH, B03MO~Ho noHBneHHe ABYX no
cneAOBaTenbHhlX HMnynbCOB CBepXH3nyqeHHH B CHCTeMe, B KOTO
poft B HaqanbHblli MOMeHT B036yEAeHa nHmb OAHa KOMllOHeHTa. 

Pa6oTa BhlllOnHeHa B na6opaTOPHH TeopeTHqecKOH ~H3HKH 
Ollilll. 

llpenpHHT 061oe~HHeHHOI'O HHCTHTyTa H~epHbiX HCCJie~OBaHHH. ,[{y6Ha 1987 

ITepeBoA T.ID.nyM6paftc 

Kadantseva E.P., Shumovsky A.S., Yukalov V.I. 
Super-Radiation in the Two-Component 
Two-Level System 

Pl7-87-756 

An exact hierarchy of equations for atomic averages is 
constructed for a multicomponent supe£-radiative system. 
By an example of a two-component system it is shown that 
the correlations between components arising from the inte
raction with a common field of radiation change the pro
cess qualitatively in comparison with the case of two in
dependent components. In particular, two successive super
radiation pulses may appear in the system that initial 
ly had only one excited component. 

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