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0 llYBllbHbiX llHarpaMMax C 38MKHyTOH neTneii 

' 
C llOMOIIlbiO 6eCKOHe'lHOI'O Ha6opa llSITHtdepHb!X OCIUmnSITOpOB llOCTpo-

9HO Bblp8lK9HHe llnSI llY8llbHOH llH8I'pSMMbl C OllHOii 38MKHyTOii neTneii H llBY

MSI BH9WHHMH pelllKHOHSMHo nyTeM llpHCOellHHeHHSI K Heli llBYX KOrepeHTHbiX 

COCTOSIHHH H Ha OCHOBe .nyallbHOCTH llOKS3SH00 'ITO B llpOMelKyTO'lHbie COCTOSI

HHSI llHSrpaMMbl C OllHOH 3SMKHyTOH neTnefi H N BH9WHHMH 'lSCTH!lSMH 

l18IOT BKnall TOllbKO Te onepaTOpbl 0 KOTOpbie COOTBeTCTBYIOT BH9WHHM '18CTH-

uaM. 

Coo6meHHe 06be,!VfHeHHoro HHCTHTyTa x.nepHbiX HCCJie,nosaHHli 
,ll;y6Ha, 1973 

Popov C.D., Stoyanov D.Ts. P2 - 7219 

On the Dual Diagrams with. One Closed Loop 

We find an expression for the dual diagram with one 
closed loop and two excited particles with the help of 
an infinite set of 5-dimensional oscillators. 

Joining to the diagram two coherent states and 
using duality we show, that the only conributions to 
the intermediate states in the dual diagram with one 1· 

closed loop and N.external particles co~e from those 
oscillators, which correspond to the external partic.les. 

Communications of the Joint Institute for Nuclear Research. 
Dubna, 1973 
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B paOotax/I-3/aun npe~noxeH.ueto~ ~axtopnaaunn 
,IzySJil>HoA N- TO'le'!Ho.H <I>~ · 8N c nOMOII!I>D ROHe'!Horo HaOOJn 

IlliTRMepmiX OCIJ;WIJIIlTOpoB. B ImX yrul3aHo, 'iTO B npocTeihneM CJiytJae 

yY~THUePH<I>ePHtJeCKHX ~rpaMM 3TOT HaOop MOXHO .nonOnBRTD ~0 

decROHe'!Horo HSOOpa TaKHX ze OCIJ;WIJIIlTOpoB ; TaR. RaR. B ,lzyaJIDHUe 

COCTOllHl'Ul/2/ UPH 3TOM. BXO.IniT ROHe'!HOe ·'lH.CJIO onepaTOpoB Pol!t,Il;eHRfl, 

npR BH'lHCJiemm .8 /V .mmnme onepaTOIH nc'!earuoT ,u peiyJIDTaT oc

TaeTCil TaRHM xe, ItaR PI TIPH i{laKTOPH3arnni C ROHe'lHHM HaOopoM oc

~'l'OpoB. 

PaapaOOTaHHaH .nnarpaMMHaR TeXHHKa/2/ U03BOJIHJia nocTpoHTn 

IIJiaHapHyiO .nnarJnMMY C O.InlOH 3aMRHYTOfi neTJieii. lloJiy'leHHoe ,nJI1l 

3TOR .nnarpaMMU BUpallteHHe cxo.nnTC!l, B OTJIP!'lP!e OT aHBJIOrK'lHOI'O BH

paxeHRfl/ 4/, TIOJIYtJeHliOrO MeTo.no~ ~y~RHH, fop,nQHa n BeH~InmH/5/ • 
Kcno~30BaHH!lii MeTo.n, O~RO, OCTaBM OTRp!iTHM BO!JpOC o6 y'leTe 

scex Heooxo~ npoMe~yTo'!HHX cocTOllHHtt. 

B HaCTOSlllteit paOOTe UORa3aHO, 'iTO, ItaR li B CJIYtJae MYJinTHile

PH<l>ePHtJeCKHX .nRarpaMM,B npoMe:atyTO'lHUX cocTOllHRflX ~arpaMM c 
I 

O~HOH 3aMRHYTO~ neTJieH .nBDT BRJ!a,I( TOJinRO Te onepaTOpH, ROTOpue 

COOTBeTCTBYJOT. BHemHKM 'laCT~aM. ~ 3TOfi UeJill HCTIOJib3yeTCil CBOfi

CTllO ,lzyaJIDHOCTH, corJiaCHO ROTOpoMJ O.nHOITeTJiesaR .nnarpaMMa C ,-1/ 

ROHUaMH a:KllHl3liJieHTHa MY~DTHIIepR<l>epK'lecKofi .nnarpaMMe c co6cTse"lmo

aHepreTR'!ecKoi U01IpaBRoit s o,zwoit xa BHJTpemmx JIRHlrli. BupaJKeHHe 

·.!VIII nocne~Helt ,nHarpaMMu nonyt~aercll nyreM npRMeHeHHII ~opuanHaMa, · 

np~~noxeHHoro B paoore/6/ H noaBOJIII~mero ~enarb nepexo~u Mex,ny 

Jll3HHMR ,eyaJibiWMH .naarpaMMaMH. 

llyCTh (/ • , . a - TIIITHMepHUe onepaTopu poJK.l(eJmii H YHH'l-
• l . 

. .,. 
TO:ateHRfl OCD;RJIJiilTOpHOI'O THITa H liX ROMIIOHeHTU t.?,t · 1 C1 ~·t- y,no:aneT-
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BOpim KOMM,yTaUHOHHllM COOTHOWeHlii!IM :· 

~c=t~f,2,3,lf 
[ •]<"G l Jl· •J . tt - a =" . 1 • - -= n-. . -<t• J' . 'j tc J Cl,b,I.LJ' ,,,a.1, -0 . (:£) 

. -{joc=-l/,,::.G..I.J."'4H=4,~=1.. 
CorJiacH:o paaBKToii B pa6oTel2/~oii Texmme ,JzyaJDJHaH.'.tnrarpiu

Ma p:ac. I. 

~J '· \'•·• . . . 1':.:. 1:£ 
tc )(M • )\HI ' )(o 

-Plllc. I. 

·IIMeeT BH.It 

1"\ - ,{(S;)-1 M ' ~··· 
nd~, ;;,. n r: fl r: 

i::. l.t-1 t:::.l( ":.f t. J 
(2) 

r.tte onepaTOPH r. H /~ ,. ,l(alOTCI! «lx>PMYJiaMK • • 
r- (n )H·'n-'1 ( " . )-.t:,::r:~·y ... -f.n ra.-a..-'J. ,- .'"< 1-nxla,, 'e lo>-~:, .. , n:,~,.,. l-:t'' · a,· 

~CI(fix. /.'J4(1-/1x a")--<'c:~::·f .. -f.-tl 
. t,,., e "'~ t=~·• l .. 

M h0
• M . _..,t;,(;:~.o-fl_. (3) r • ( ) "'( • ) a· '"' ''"' . , = JJ.~e .', ._' ·1-{}.,.x. 1 ll,, . ·• . 

( ,, 'z.)\' r:,-= -t .. .tl•)""'f'.· ·"'r" o,,,,.., . 
B :mrx «lx>PMYJiaX 0, - lliiTHM~pHHii BeKTop c ~oMIIoHeHTaMH (-,'li't_!,p, 1), 
a ({).-a,,.) H a; .. f...., 0603HaqaJOT COOTBeTCTBeHHO lliiTHMepHoe. C~. 
JIII.PHOe npoH3Be,tteHKe BeKTOpoB ((, · 111 . a/· 

t 
((},-at} =Zt;#tl.-ca.lf 

,f "V . 

. 111 JIOpeHI{OBCKOe CKa.7IIIpi!Oe npoH3Be,IteHHe 
.l 

f a - "> J-"'/t' tl , H' •-~ ~ ... :/' 
_/'-<· ./ • 

jw :. -.}u = -jn = -)'H = .L. 

4 

~ 

i 

~ 

H
a; , 

I'almJII,TQHKaH . 1.. - TOro O~TOpa m.teeT B:!Qt 
t ' 

H"'; (a·+ ) >;-II ... 
:z:: , a, =L- u a,.1 a,1 • 

l~o 

llo,ttcTaBJlliJl B (2) BHpallteHRII ;ztm· r H r:• 1113 !lx>PMYJI (3) R nepe-

XO~ K HOBHM nepeM~HHH.,/7 I ' ' . · 
.. 

(}. = ftA1 
-i. l::/1..1-f 

~==i o:;, =o' 

no~eM H 

I ,{;(tl;a;•J;_-:- t1 "' H"'-H"' -.t;,'j' .~ 
cty;,_¥:dcv;'lJe , /o).~l ~ '"n(t-r,;,o:.-,) r.a,, 

... Jr;.. k.~tt<..t'~,A-1 

~-· 11 n n ( -.2,·,;; ~ .. 17 0 
. i- " lA.. ) a.-t ·, ~ - Ji .. 

1:: f ,~1'. )! .Llf ' , 
(4) 

r.tte BBe.tteHH o6oaHaqeHliiH 

M ~ M 
Hq= z. JtCI.-

,·= f / 
(ol::::: n<ol 
Cl t; .·=too:. a.., . 

· d~-~ .. 
3 

(U, t) - no.ItHHTerpaJI:&Hafi <P~ ( 11-J< +-3) 

8MIJJIHTY.Itb!: 

-Toqetmoii 

/11 -..U' . . ' 
I r7 I nr ) t:·f--f.·.., 

_c{(V {u,y.)= l /CifJi tU{-0::, 
·/M-J:.t--3 -c.=lt.'lt • 

"-~«·~1'1+1 ' (5) 

!Mu '=- ):.. 

EcJm BBeCTH BTOpoii Ha6op onepaTOJlOB fl.· r , 6.· .( 1 = f.J .2, ; .. M ) 

Y.ItOBJieTBOpi!JII!HX KOMMYTaUHOHHHM COOTHOWeHHl!LI (I) 1 BblpallteHKe (4) npH-. 
HHMaeT BH,It 

A 

.5 ]) 
M-Kt-3 1-1-l:.t-11 <:-1 

r,tte "-1 M ..t. a f.+ 

j)M-~+-t1 t:.-~= n n(-1-a. ·6,'_). a::j<; -f,-;,-
t:1 "=J:... n .,., (6) 

5 



- one~Top, :KOToprli · BOsmntaJi. liJll! ifmt'roPJI3mnm MYJILTmrelll@epll'lecm 

.ltiUU'p:u.!M H 6UJI , IIO,JU;06H~ p:l,CC~T~H B p:l6rn,/2/, . a ~.~ - OIIep:l-
. . · ~ K+3 

. TOP . . . 11 I • G',.. It . I ·' A+ "' . . ~,a,a, )~,.,. ~- 2;-{a,6;Ja;- . lf•!'..H .2a;.t7; 
.8 .... ~3-=cl~~' lcwJe·· .- lo21~'ie·-· ·tr) U1i'(1-a-t•) 41

''
1·• ,, ~ lH-t..t-:1 " ;f.._ 1ft I ., ,.1 

,. ~S•<-•.,H 
11 ,., ' ·" . 

·. H"v= Z (H"'.It') H"'€ =L (W;~H1') (7) 
. • = 1 .J 1(.11 ''-:""' • 

Jle!'KO. npoBep:HTL, 'ITO eCJm mmyJILCH p R 1<, .nezaT Ha ~CCOBOI 
IIOBepxHOCTlii ~ennmx ~CTJm C T.e. p;_K .t.= m .L. ) , TO 

j~o~;w"~jo;(,= }4_,_~3 (1J,f)= 6 H-xry (8) 
I 

"' 
OnepaTOp!i 13 o6.na,n;am CJie,n:yJJIIIHM cBOitCTBOM nepeMHOltemm: 

.-'\ . c.; .., i 

DH-1'-t-.L l j).l-f-1(.,)(-L 13.,__Lt·.z.J) M~I(,J(-L-
-"1 

f3:>M-L-r-2.) 

r.I(e nponaraTop G RMeeT Blf,II; 

C=-· _J 
I 
~ X ua6_,t(P"")-1 

(J " 
a onepaTop j)' 

,+1-J<, t--t..· .ttaeTCil ifxloo.noit_ 

• 11 ._ _; a,-• .1!;. f.' 
»;_,_ K-J. = F7 n ( 1-a. g--) a;,l>~.- .·., 

' .,·:,_,., "=.tri tr wy • 

(9) 

(IO) 

(II) 

Wop.!yJia (8) IIOKa3HBaeT, 'ITO npH IIOJ.IY'leHHH Mj'JlLTHIIep:HifleJIIlleCKitiX 
. ~~ 

,ttaarpu.IM OIIep:lTOp n ( 1-a;; 6:~) iif;l-!. He ,ttaeT BKJia,tta, Talt KaK 
~t•<•.$M 

cnpaBa or Hero croHr BaxyyM,npH BOS,JteAcrBHH !Ia xoropHA onepa

rop oOpall!a~rcn B e,JtHHHUy.IIoaT~IlY, noxa pe'IIL ~er o ~ro~HsauHH 
llYJILrHnepHfllepH'IIe.cxmc ,JtHarpa~LK,uenoqxe pHc. I Moxer Oun nocraBneH 

B coorBercrBHe H oneparop 

6 

' .. , 
~ i 

. t 

·I 

1 
( 

. 

!? •-. ·. 
1 

· · L(a;a[t." . M J!.(U. ( )<r"· u•e _H.t 
{\_ .. C/( •'I< u'" ., •'•I< ' ' ' /1 -- kM 

M-1<+-1= %-,..+./u,r)e ·. 1o~<c1e (6~,) 
k ... (12) 

HtO,JtH03Ha'IIHOC:rL B onpe,JteJieHHH oneparopa,coouercrBYilll!ero ,JtHa-

. rpaw:e pHc.I,.IIBJI.IIercx c~e,JtcrBKell roro,ttro w I!!U,JteJiaell aror one- • 

parop,3HaH roJILltO sHa'lltHHe·ero BaityyKHoro cpe,Jtxero.IIoaroMY xax

.itwlt ,JtonoJixneJILHUit onepar?pxult uo:.:xreJI:~>,xoropult,no,JteRcrBoBaB x~ 
BaitYYJl; o6J>Wllaer~JI B 8,Jt11HHUY ,He Oy,Jter BJIHJIU Ha «1JaatropK3aitHil wyJiL

rxnepH~epH'II8CltHX ,JtHarpa~L~L.Herxo npoBepHrL,'IIro·oneparopu R Y.JtOBJie
rBopHilt paBeHcrBy 

I{M~I<+-1 :])foi-l<. 1<-L G 'f...~-Lr1 =. j\ M-L+·1 
. I ~ ........ (13) 

T.e. OHK CBII88.HH MeJUtY,_-co6oit 0 IIOMOII(I>Il 06wmHX ·,1). - onep:lTOpoB, 

sa,w~BHHX I!Jooo.noit (6). 

JlJiar}lQWIY yYJILTJmepll{fleplAeCKOrO Tmia. 0 Co6CTBeHHo-8HepreTH

qecKOI IIOI!pQBKOit B O,JtHOI HS BHY'l'peHHHX JlBHHft MY IIO.nyqiua IJYTeM 

ooe.ttm~eHIIH p;syx ~ c.ne,tty~~~~ero TJma (IJIC~ 2) • 

*· 
'K 

Plio. 2. 

oi.= 

~••I IlepeXO,Jt B3 :sup&.em' (7); COOTBeTCT-
. . . ·· .. · .. . ".»· 

q '.!'~""' BYJIIIero ,Jtii8I'PI*e pilC. 1o. 'K BM-Kt-3 ,... - ' 
"'.J) ' = !3..,_11.+.3 

coBepuaeTCil s&Me~Qit CT~pa: nepeMeH,-

HHX o-. (l= J<t-f, .. , M) 
' ' 

. /·· (-:'= 1<~2 }••• M) . 

~ :·~ 

~·. \ 

·7 

'l- (-~.. ~ 
- -J+:..t·.Y·. 

BOBIDGI .Y .. H 

!~·" 

(14) 

.-



r.ne J y,noBJieTBOpleT ypap,uegrj8/-

{Jrx..:tc)(f.-J.l.)( f+ l.x.)=( fu.~.loS. 
(15). 

..)<.. _/1,..,_ 
IlOCKOJil>:&y OOCTOmme t COOTBeTCTBYJ)lllee 

E- 1•·• :pHc.- 3 ,HMeeT ~2•8/ 
r .. 

..1'~~00 --

PHc. 3. - L'o-c+'.,)l"' 
1'\ . ,"::j(ll,,~,., 
j l.t - \.-=-j\fl {, )e Jo> 
'fM-I<.+t{ /,41-I<•.LY'~ I. ~.J 

"' 
(IS) 

r.ne c/· , -c_. y,noBJieTBOpmT KOMJoiYTazntoHBHM co_oTuomeBBID4 (I), TO 

noCJie aaMeHH (I4) no.nytmeM 

HL -ol(a')-1 11 · 

i/ . = elf r/{y-1-){y.l} ~.. 'VM-t'-t1 >c . 
M-Jl..~3. - . . If. (I?) 

OnepaTOp r ,ItSeTCll qopryJIOit _ 11 
11.11 - - " Z..{.& ) . -

_ . H 4 _- ofi;_(o.{c.-)'1 _ _ "1, o'lf. ;C,- ~( . 
r;"'=~oi£JK,.!J~>e lo>-6 tcle . G!,,..{j,) 

... -. 4>-~)1;. 

(~1/:: 0 (1/)·itA'-ii:: n(1-ti,, Mvt:.:·t.~. 
/1Y "i/<.~t~N -

11 ( -..tt".0s.L.-t.-_f.. -..l:,r;;.§f..p_ o .•. l -o((Q') n J ) c:, <,11 .. f( ) L<t )~~· ( ) . ,-ct'., . - 1-)(.c;, . __ . 1-x. 
~;~ . . •. 

(I8) 

3,Itec:& j, H jL -MaTpmJ;ll, ~IWIIIIHe rpyrme SL(~,R..): 

!}1 =- (I~ 
-I(. 

(1-x. 

--1 J' {1-,~:o 

l1f~Xo J 
( 

CiiE. 6..) -1-'J.t - tr:;:- y:;::;: (-1-~'J.-f- J 

32
-

1 
(I9} 

___ , =_L_ . ' 

r1t1-xo) 1711""") 

I 
~
) 

I 
( 

i 
,( 
!, 
·>~ 

-! 

·~ 
iJ 
I 
~~ 
I> 
(, 

.tl 
'I 
,{ 

i ., 
'/' 

f 
l ,_ 

'• ( 
'~ 
{ .. , 
I ,, 
If 

-t ,, 
~~ 
\ 
( 
'I 
\ 

r 

a e (fj) - OIIepiTOpl !Ipe,ll;CT~eBJIII !lTOI. rp.YJliiH, oupe,neJie:mme B -pB;;. 

6o~el61. Hx .n;elcTBHe Ba xorepeHTB!le COCTOIUIM aa,naEiTCil paBeHCTBOM: 

- rza .. J· - _ (~a+J-t;ca~.J 
-B{J'Je 1o> = e - jo> J (20) 

r.ne 

- . : J;. (; S )~ ~L (.t,R-) ·• -c2or>-

Be~- aHallOK y onepaTopoB BfJ) B qopryJie (I8) YKBSimaeT,ua KaKoit 

'1'Hli onepaTOpoB .n;eilCTByeT COOTB8TCTBYJ11188. IIpe,ItCTaBJiemte (BYJ!HO IIOM

BiiT:&, liTO Bee TpH ua6opa a,, ~a; , 4, 1.:-" H c~-., c/ KOIII(Y'TRpym 

Me~ co6oil) H,JtpoMe TOro,ne~eBO o60SH8'18Hlle: 

• . H. 

eK; v>'-=..!Ieo.~r;>. .. (2!) 

r:.M JIBJJJieTCfi Oll8plTOpoM_ Tpexpe.JtDOBHOI B8JIIIHBH, K KOTOpO:it 

llll'YT 6H'l':L;IIPJIC08)tJIB8HH JtOrepeftuse COCTOIIHWI C onepaTopwm a; t 

· ./: H c,:. H C IIO.JlliiDO! BMIJyJil>CIUIII K_ t p H · (2 . .o B 

OT~e- OT Tpexpe.!tDOHBOA Be~, IIOJiyqemiO:it B pa6oTe/B/, onepa

TOp r;,., H8ClMI8TpllleB. Dl'opoe OTJIK'Dte COCTOHT B T?M, _liTO B r;lf 
Be BKJIIJIIeBH COOTBe~CTB~e D .. - onepaTOpl, C IIOIIOI$1) xOTOpa 
- . 
K Heuy 110&0 JIIIICO_e,ll;IUIII'l':L COCTOitBIIII /If~ :a: I v>~ . 

Yze H8 STOll ~ane Wi ·uo:aeM· ociso6o~:& r;H OT _SBDCHWC'l'H 

0'1' mi.JteKca • K. .• ~ T_.e. C,IteJiaT:L ero 8aBJ[~ OT 6eCKOH8'lHOro Ba-

6opa· oneparopoB.J{Jis aroro Ha,~to c~qaJia· on.Pe.iteJI:an ,~tellcrBxe' onepa.:. 

TOpa &lj) - ui{:Bai<yYJ4. BocnoJI~ayeucJl reu ~rou, q:ro noJiynJioc~ocn 
. -:fm ?: > o· 'mapHaHTBa nc) OTHOmeHIOl It ~B<>-VJimelimM upeo6pa..;' ... 

~ - - - . 



SOBammM HS 5L(.2,R.) , T.e.,.eCJIJI 

-:1m a·~> 0,: To il · ·. Jmf-~:j ~o·. ·· 
Tor,tta ,ttelcTBBe &f;J Ha BaRYYM MODO paCCMaTJmaT:& K81t pesyn.TaT 

,ttelcTBBil ua npoHSBOJil>Hoe xorepeHTHoe cooTMHHe c .:Jrti -a.> o , noCJie 

'lero noCJie,ttoBSTe.n:&Ho c,tteJiaHH npe,tte.n:&m.ie nepe~~.ItH & l:..~o u·;J;,a,~O: 

f) I > ,. · "· . . .:.e;a++(t~it)ti.·* : 
!Jl o = .C.:: GVm f){J)e : •.. • lo>= 

• . • .. :. [. (J ~-u . . . . . . .. ' . 

(- ac.a .. +a .. )~(~ .... lt.)+-/1 . +-
• • . C!, .. .:t. t f(c~+<'t)+'i . T(A.t 

=.tvm .etm e fo>= e lo>. 
t~o 2-,-o . . • (22) 

+ . ~ LJ+" + 
Tenep:t. ,ttOIIOJDIIIM BCe ua6opi a.,-, a.- , o~·, _o.- H c.;. c.-
TaKHIOl ze OII8p8TOp81111, BH,tteRCH ltOTOp.IX IIpo6e~ 8Ha'leBM OT J(.- :J. .. 

11.0 - oo • Tol',lta f;11 lii>DO 88III!ca~~ B Bll.,lte .. 
11 · · ,Z:.{o.t .)'1 f1 2::(8.c-) ·· 1 ·· -~ 

. ~H=f.Cl~:<a~Je'~11 ·'· lo~-~le·:u" .... r:(M(J,) ~ 
. H•& Ho.B a ~·· . . · ·. 

H> ~M {8;) >M. n·( 1-a~, ~.~)a:: ,f.. '(~·- ~.r"'ra"J 
. · •<n_~('f . , _.. I . · ·;' ,. ,.· •, (23) 

. -.2i,!;. .!i-.1(-Y.· . . ' . c. . 
n({- ·) ,· .::;·, .<,Mt1('· )-..itl;i-=7:P-J'...'. . ~,. 1-.x.c..;¥ c,, ~/·~2 
,,N . . . • .·• ·., .. :.· . ''· ·. . , ·-· ;J 

r.tte 
M 11 , 

/-1 "" n A."· · (oL:= ~'? J 61~M13 ).==. e .to> c.. -10 ... 't$11 4 ) H4 "= Ho. 6 
· ,,.. _..,,M • 

(24) 
'> ' ... -

Jrel'ltO !IpOB8pJl'l'I.1 'ITO BHpUeHHe .ttJ,IH · 

B (17) IIO,ltCTUHT:f. . r;,M m.teCTO 

6urr:& CllpaB8_,BCe l!&ltYYMH Jo>c.. 

811~/(~3 ) He BSIIeJIIIeTCll, eCJIJI· 

r;,M. B It COCTOfiJIDI (16) ,tt0.:." 

~. ·:i:<: f... • 3-roT i{Ja1t'1' umleTCII 

10 

''"w' 

.• 

CJ!e;ltCTlmeM .Toro, 'ITO B CWIY Onpe,tte.nemm (22). Bee JIJ!IIIHI[e MHOD

Te.mt, ~II~ees! np( ~IX>.tto.uemm, ,ttelcTB~ Ha /o>c., o6pliiiBil'l'-
~- ' •• ·- • < ~ 

Cll B. e,ltiiBHizy-," ~~ 06PlSOM~ OII8PlTOp tz;., yxe He SaBIICHT OT 

. TOro, HS ItaKoA"N -:x:aocTim"6HJI :Bil.IteJI~H,H R·HeyY MODO IlpHCOe,ltli

BIITI._ COCTOJUDUI. C IIJX>HSBOJIDHI:IM 'IJiCJIOM BHSIIIIDIX '18CTHn. 

. JT,aJn,me HaM no&a.ito6HTM impueHHe ~ Jtl'[ai'paMI& pHc. 4. · 

0HO . IrOJryqaeTCII HS. (17) C IIOMOiltDil Sp.mT'O:sc)ro conpuemm ~ SSMeHH 

SHaROB · 'le~periMny.in.cOB BHeDimcc 'laCTHil H. IIpeo6PlSOB811BJi HH,lteRCOB 

-~:z, ... 
13 A'~M +.2. ;ia 

PHc •.. ·4.; 

RaK BH8111IDIX '18CTHil, TaR H IIepeam

HHX Ko6a-H:wn.ce&a. Jlpyrm.m CJio-
. BaMH. ·eCJIH ...,D H ~.l> •. 

·, t · 811-1<+-3 f3>H-111+.Z. . 
. . . 

,CO,lt8pz8T_O~ II Te 2 BHeWHHe 

. 'laCTHD;Ii ( T.e. A/=.~J'I/:..~+1 H 

9'.:.t_ ) , TO o6a COCTOIIHH!I. 
I'• ,+'f-1(.--{ 

&JlMHTOBO conpJJXeHH ~p;vr ~pyry. 
~.J> 

. TIUODI o6pasoM,Nlll 8,..._M+.z II~ eM 

r.tte 

J[ 

" -p -.8_,.,_1'1 .. ,2,-
~_lfH·M~(J:I') {j.'i/;,+,-._l(f2')- f _ 

- r ~,..., 

/ I .. Lt. 
::--- - DO \Q,·c· v· '- VP-J - dy"'_ (" ;<ol e'·M+· .) · 

1-1,., Mrf ~f ' -'"17 I 
v..,., ... 1, .))4' = 0 

(25)' 

(26) 

l ' . . '.t;/,;. , ..... - .2.;;:&,;.- . 
- -.tcaJn( .. ') . c.-:-P f,..1,i( "). ,_, f..,,. r.. = ( -!-)(.) . 1-.x.c,., " . 1-c..,, ·• . :;:,., .. , :~,..., ;. . e . 

. . .e . ..t. a/. g. k: J 

(, ) H ) ,. , ) ,,.,., c . ~M -r o,.,v_."{-1 , #M., r . n ({-~A-;, t,, . ()~Ht1 (j,). 
I ' . 

'">•~HH 

Z:.. fc/!/) . . ? (c!a. .) + I 
e'~'"' fo> ~of e.·~ .. .., ' t 8 ct (q') o> 

· Jl!tl ~ "' l+tt ~Mf>1 Cf.l. ""t-1 C-

II 



;/=-!1 q' =-(ri5J:.. /L-). 
,J (/..2. ( -.)(;. 1-;ctJ ' 

- ( f 

tift-><.) /7'(1-x.) 

, 1-j,.' t' 
7 =---;p f-_,t"'" 
t.' -L' I 

T -t-.X•)• 

f-c. 

( f~"·r )( f '+ ('2. )( f 't- i!.~)" ( /'r ;{.1·'2.).2 (2'7) 

lSpmeHRe Will JI.YJlD'l'ltiie:pKqleptt~eCKol .ItJI.ai'Il8Mm c coCScTBeH

Ho-&&epremecKOl non:PaBxoa B o,ttBol a; »Hirpemmx JIIDllotit pJic. 5 no

JIY'lHtca nyreK C08,!t~IH8HHII. ,!tByX ,JtHarpaw pHC.2 H pHc.4;ITOCXOJI:&Ky~ 

:KaK Ill y&.e OTMeTJWI, r,. H t Be CO.ztepzaT onepaTOpoB .I) 
~1'1 ~M+t 

~-- a;,· a, · · H /, ... , li,To,cor.nacuo .mmrpaMMHofi Te:xmme cnnmamie c:oo.:.. 
"' ' .. ~ . 

.D:J[TCH K BMTE!l CJie,Ita OT npoHSBe.ztemm onepaTOpoB /3~ H 8;p ~ , 
,.,-/(.+3 A'-ro .. ~ . ) 

nponaraTOpoB H COOTBeTCTBYJIIIIIX J) - onepaTOpoB C no()Jie.u;yiilllD4 

JII!Terp:o:poBaHHeM no BuyTpeHHeMY 'leTHpeXHMIIYJI::&Cy t nOJiyqeHHol 

neTJIH: h· 
.; ' 

I> /". ! ~ j) ( ~; , • . • ) J't >. 
L = "T .. tl5_.,_"'·~.D1WB-.l<~'Je;..,_ .. .,.3.1lwa-o£.lf•)J . 

(28) 

Hs xo1lRpeTHoro ~a onepaTopoB B BH.D:Ho, 'ITO CHa'IBJia HyzHo no.zt

c'IHTaT::& 

' { ~ ( . ( _I) l 
--1" .. ~ l_r;.., .. , ,4••- .• w:!l~ fhH.e-a<.(P") _,_ J, 

(29) 

r.n:e 

t
a,-.a~ 

.])=. n n (1-a. 6_~ a.-.a~. -r ..... 
1 l$:M ~'?1-H·, '' II., 

f...(.: 
~ = n 11 ( 1-1.. 6 .. )..~.~,-. t--;.. -r~: 

h~ M i?Mt1 •• "• ( 1-t,t-)-f ' . 

(3J) 

f" 1+a<.'m.z 

12 

~11 ... . 1~ .. 
::;L..i) 

1. 
A/-.<t-t • 

MHOJIHTeJID (I·!; rf , KOTOpil Bll.zteJieH B onepaT~pe .Jl ,· 'noaBJJHeT

Cit :o:s-sa cnocoCSa npo.ztoJDJtemm BHpUeHH!I (6) c 6ecKOHe"DmM :Ha6opoM 

OCllRJUlliTOpoB. OnepaTop I,/ JIBJJHeTCH mrol KOMIIOHeHTol o,ttBoro Hs 

onepaTOpoB g_~ , . HH,IteKc KOToporo ony111eH H KOT~:ric>MY B npaBOM 
~~ . -

•'1 

COCTOIIHHH / IU ), (qxjpzyJia (!6)) He COOTBeTCTByeT BHelllHH.f{ T ~o~-,_~, c. ,.., 

'laCTJmS (CKOJlD MHOI'O '18CTHit.He BXO,ItHJIH 6H B/'1{,."-.,.,>. ). KaK y:8H.ztHM 
BnOCJie.ztCTBHH t STOT MHOJmTen· npeBpalllaeTCH B . (1- "'~ j'f , HSMeH!l!I 

Ha(d(f')-1 • · .. 
TeM caMHM nponaraTop .x. • Taxoe HsMeHeHHe nponaraTopa 

J!llJl:lleTCH CJI8.D:CTBHeM .ztY~::&HOil SaMeHH, KaK 3TO m.!SJIO MeCTO np:H 

nepexo.n:e ns MYJI::&THnepnqepuqecxoiK noJIYMYJI::&THnep~pl{qeCKKM 

.mmr~61. OTMeTHM e111e, 'ITO n .CJIY'iae MO.D:eJIH BlipacoP.:/9/. 

TaKOil MHOlmTeJI:& He nooBJJHeTCH. BWmCJJ1111 SR.4 cnocoCSoM, npewrozeH-

. ~M B ·pa6oTel21, nOJIYllaeM onepaTop L c , cooTBeTCTBYJil!ltd ,I(Hai'paMMe 

pnc. 6 B BH.D:e 

fl 
c.·'"~ 
• ;t..' 

~ 
-p' 

<c-{( ~c- /'-J. .. .. =·A.-

PRe. 6. 

. '-'.flY" I . ---ttf~)-1 -.f{J('J··t( )-.z.tta'J/7{1- c ~).->:,_;:,~/ .P-J~-~,-L - {/ cd;r.~ l. A. c. 1--"- . "'- ., 
. • >,Hr, 

r:c·" ~~ . . [.,,..., .- . -c.: 
..ti,;'-.!.-.f..-f_ . ., f. ~.2~~ -~ .. ~ .\ } 

!1(1-c;~) c;} "'·'pt_lln (f-~.{y_,_c,,)(1;,:_,) ·• ••. (t•x..(j,c,); • 
if~ 1 . •~M "~thl 

13 



i 
i 

1 c;.c~ .\~ 
.[l n (~-J<.!j,<;,)(!;c.:.)) c,,c~ •. f] (1-M,(J,'c!,,,,)(y,c •• )(y.,.-.)j c,,c~. 
C~l"\ "-*"'•' 1('\oi..,M 

(,.,. . 
n( \)? ; '; -z:,:-;.Si..r,-f,,.,, )-.2.J;f.--P·f.~.,rl 

i·.t:.t.(s ...... )~,'t.:,l~;c.:.~ c;. c~·jc.{f7(-t-c,J c, , (1-x.C;, • -' (3I} 
lllo),~f4+• 1'4t-1 ,~,.. : 

r.tte,cor.nacHo pKC. 5, 

t H HMIIYJl:&CSMH f H 

ems:& M~ BHYTpeiiHKM qempe:xmmy.n:&coM 

K .ttaeTcii i{x:>p.cy.nawu 

P= {-.!1. 
.2 

f.=-t~_g_ 
.z. (32} 

Ilpi! IIO.ny'leHHH i{x:>p.!YJIH (31} Mil BOCIIOJI:&30B8JIHC:& CDO:itCTBOM 

(20} onepaTopoB &''-. 0 ~ ,n o6osrui.'I~HHII (j,c,Y) ,(g,c.:.)H T.,It. 

HYXHO IIOHmdaT:& B CWCJJe i{x:>p.tyJIH (20 ') • J3ImHo, 'ITO L c 3aBHCHT TOJI:&ItO . ' . . . 

OT HOMepoB 'laC~, KOTOJilB 6y]J.yT Henocpe,ItCTBeHHO II!:i!C06,ItJmeHU K 

H6MJ' ·c o6eHX CTOpoH, a C81JO 'IHCJ!O '18CTHU B Jl6BOM H nplBOM COCTOll

HHH MOlt:eT 6HTI> TipoHSBOJlbHHM. 

EcJm orenepJ> nwm~I> MaTprnmil sJieMeiiT one:PaTopa . L c 

• M 

MeJr,I(y COC'l'OllmmMlil ~VN-MI H llfM-.. ,>c, T9 IIO.nytmTCil BUpalt:eHHe_ 

""' Nill .ItHarp:u.ul .Jmc •. 5. STo BUpalleHHe Hueer BH,It: 

'· 
J) .fy';·· ·.'di . . .:.<,(f•),f 

LA/-I'.rt '=,;J 'f c(~·M>1 { "•'I) 'Y:, . ._,..J ~' 1) JA'" A., 

-.,t(~')-j ·o!IG2)·1 · -.X(a')·f -.bl!t;') 
cfl,Q't.. . e/(rf)(rf) J(:r'l')(j.'l') l1-..c.) . 

"" -,1,1/.' P-f. ·L..tt.'·t.-o 111 .2./ K.f. n (1- • ,. ) •·. ,. ..... { . • ) ~-· J"' .. n( .. ~)- f;· - .;-· , ;r..'J.' )1,- 1_~J.l v.- 1-_r,tL 
,, ~· . (:"' ./-'• . (33) 

M . )-.uf,-.P-f,~t-<•L...V '1( 
1
)'4/fr.f.-f,-. .f:!( {-..:. r'7: ~CU:l 1- ~. 11• ,.~~xj:;.·rj}.?J 

n n ( 1-)(.(3,i'tT,X3:}·t·vJJ.l.l t.-r~-r.,. n (.t- ... t.. 1 '<r.r.t~ )(1,,.t}f:l-41f..t .. 
•=/4tif:.~Hr kS,i(lt~M -

~
-N)?- r . n ( 1- ;c. l.y (J:y:t'~"){J,'j. 'l'v) ' ... 

.M+I~t<"~N ) 

r,Ite TIOJIOlt:eHO f.,r... = ? 
~-' 14 

Jlel'KO IIOKa3aT.l>, 'ITO Jmp'lZeHHe (33} COBna.ttaeT C Jmpali:BHHeM 

~ O,ItHOIIeTJI6BOit ~ C ·A'-:-_!:.+-1 BHeJI!HHMll 'laCT~, nOJiy-· . 

11e~ B. pad~r/21. ~ aToro neo6xo.Itlllri> C.IteJiaTI> o6paTHHe p:yam:,;;. 
HHe 3SMeHH , 

~- 1-cr.-
/i - j:,H-1-x.a;) i = Jt.+1, ... M 

_, . ; 

')) . i''-~ .. t:=-.~ (,;t: . ~ v.'t' . .... _.H .... 
<?" (..:. >t'::- 1:"·) l- t-.2, •• ; fil' 

' / 

(34) 

nepeo603Ha'IH'l'l> x. =.,I{" H . 2.-==- A'~+ I H nepeitTH it nElpeMel!BliM .)( ,· 

IIO rPoPMYJiaM 

Pile. 7. 

G,· 
X;= o-;~, ·<~ 1!,-.f, ... 11 

-r.· (35) 1•'·=-~ ,;· -t';::_M.f·.2,. ··1' .. ·· . ; 
B pesy~TaTe IIO~eTCH KSBeCTHOe 

·e~~· /i( 
1 
C~TBeTCT]3~ee ~~-. 

-paMMe .pRe. 7. 
. . t. ' 

TaKHM o6pasoM,B HacToa~eitpa6o-

-Te p:~ea. onepaTop L G (31) c rpa-

i{ll'IBCKHM HS06pazemteia, ;iaHHW BB pliC. 6., B ROTOpoM Y1J'l'eHH 

:see npoMezyTO'IHHe COCTQaBD. 3'fo'l' onepaTOp MODO pacCMaTpiBS'l:& 

RaK. cOCSC<r:iiemlo aaepre'l'll'leCKJII nonpumy K CTapOMy nponaraTopy 

.I> n. ·... · L.i> < > 
-) • _pH ll!l'IHc:.l:eHD M&TIW1DI_Oro ueMeHTa ---~-r 1 · 33 

H-..t.(a~ . · · -~ ~ 

JII>DO 6Y.IO ~:&, 'ITO MaoaTe.D, CO)te~e C~- ll C~·r, RO'l'Opill 

He COO%B8%C%Byut BHtaKXe. qactanw,oO~aurca B e~.B aTOM c~yqae 

npoHCXO,Itft COiqliiiQeHII8 BKJia,!tOB O'l .llliiiiHJ[X O~TOpoB 1 8B8JIOI'il'DlOe 

JDreBII!eM;y M8CTO B CJ!Yli&8 _IICfJlbTBII8~J:lK'I8CIOIX )tl[arpaii!M. 

ABTOIJ:l BSpaZam' CBOD rJIY6oKYD 6Jlaro,Jta:pHOCT.l> _A.H. TaBXeJIJrJtSe 

B.A. MatBeeBy, P.M. My~asy H A.~ KBx~se sa ~oroqac~eHHwe 

. X BeC:I>Mll. IIOJI63HH8 06C]X,lt8HJUI 3%01 pa60Til. 
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Y CJIOBHH 06MeHa 

IlpenpHHThl H C0061.1.1eHHH Olf.Hlf pacch!naiOTCH 6ecnnaTHO, Ha OCHOBe 
B3aHMHOrO 06MeHa, yHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHHM, 
6H6JUIOTeKaM, Hay'IHhiM rpynnaM H OT,!leiihHhiM y'leHhlM 6onee 50 CTpaH. 

Mhi O)KH,naeM, 'ITO nony'laTenH H3.UaHHH OH.HH 6y,nyT caMH npo»B· 
IIHTh HHHUHa THBY B 6ecnna THOH noChiiiKe ny6nHKaUHH B )J;y6Hy. B nop»,nKe 
o6MeHa npHHHMaiOTCH Hay'IHhie KHHrH, )KypHaiihl, npenpHHThl H HHOrO 
BH,na ny6nHKaUHH no TeMaTHKe OH.HH. 

E,nHHCTBeHHhiH BH,!l ny6mi:KaUHH,KOTOph!H HaM npHChiiiaTh He cne,ny
eT,-3TO penpifHThl /OTTHCKH CTaTeH, y)Ke ony6nHKOBaHHhiX B Hay'IHhiX 
)KypHanax/. • 

B p».ne cnyqaeB Mhi caMH o6pa1.1.1aeMC» K nony'laTen»M Hanmx H3,na
HHH C npOCb60H 6ecnnaTHO npHCIIaTh HaM KaKHe·nH60 KHHrH HIIH 
BhliiHCaTh ,!liTH HaiiieH 6H6IIHOTeKH Hay'IHhie )KypHaiihl, H3,!laiOI.I.IHeCH B HX 

CTpaHaX. 

0T,ll;8JibHbl8 3allp0Cbl 

H3,naTenhCKHH oT,nen e)Kero,nHo :BhmonH»eT oKono 3 000 oT,nenhHhiX 
3anpocoB Ha BhiChiiiKY npenpHHTOB H coo61.1.1eHHH OH.HH. B TaKHX. 3a
npocax cne.nyeT o6»3aTenhHO. yKa3hiBaTh HH,neKc 3anpaiiiHBaeMoro 

H3,!laHHH. 

A,n;peca 

IlHChMa no BCeM BonpocaM o6MeHa ny6nHKaUH»MH, a TaK)Ke 3anpo-
Chi Ha oT,nenhHhie H3,naHH» cne,nyeT HanpaBn»Th no a,npecy: 

101000 MocKea, 
TAaeHblii no'lmaMm, n/JI 79. 
Jf3oame/lbCKuii omoe/1 
06oeouHeHH020 uHcmumyma 
JIOepHbiX UCC/IeOoeaHUU . 

A.npec .nn» nochmKH Bcex ny6nHKaUHH B nop».nKe o6MeHa, a TaK*e 
,!liTH 6ecnnaTHOH no,nnHCKH Ha Hay'IHhie )KypHaiihl: 

101000 MocKea, 
T/la6Hblii no'lmaMm, n/JI 79. 
llay'IHo·mexHu'lecKaJI 6u6AuomeKa 
06oeouHeHH020 UHcmumyma 
JIOepHbiX UCC/Ie006QHUU . 


