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ra B.QepHIIIX HOCJI8,QOB8HHA 

xcTMTyTa RJlepHbtX uccne.aosa
i<aUHSIMH. OHH H3Jl810TCSI 8 co-. 
TipMHTOB •OT C.OOtlUieHHA 38Kni0-
JcneacTBHH 5ocnpoH3Be.aeH B 
~KOM c6opHHKe. 

:~ l_ ~· 

~ .ny6nHK8UHH 0J1.SUf HM910T 
i' COCT8Bn$i!OlUYIO nocneaHHe 

!t. 6bJTb npeLicTaBneH B 3 sa-

:!HrnHACKOM S13biKaX. 
>TCSI TonbKO a 'cTpaHb,I-y"'aCT-1 

IHeM, · · onpeLiensreT 1 TeMaTH"'e
MaTH"'ecKHX KaTeropHA H~Lia
TenSIM, 

s' npasoM aepxHeM yrny Ha 

iTbl , H C006lU9HHSI 0J1.fiJ1' Mbl 
t},Topa, Lianee -: coxpameHRO~ 
ro H'ron H3Ll8HHSI. 
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.. 6 /6,7,10/ n . 
K pa oTaM • pocTemuefi sana'Iefi, rne HaxonSIT npnMeaeane yKasaH-

l!bie Bbiiiie o6o6memm, smnSieTcSI sana'Ia aaxo)I{AellliSI MaTpH'IllbiX aneMeHTOB 

IIOKallbHblX onepaTOpOB ( HanpHMep, TOKOB) Me )KAY CBSISallllb!Mll CDCTOSIHHSIMH, 
' . . 17 9-13/ 112/ ' 

PaccMoTpeHHJO aToro Bonpoca nocBSIIIlellbi pa6oTbi ' , B nony'IeH 

npH6~H)Ke!lllblfi SaKOll npeo6paSOBaliHSI BOIIHOBblX ljlyHKUHfi npH nepeXO}:te 

US C,U,Mo B npOUSBOIIbllyJO CHCTeMy OTC'JeTa, HH)Ke Mbl ITOKa)KeM1 'ITO B 

ITOJ:tXO,tte 1 UCITOIIbSOBHllliOM B HaCTOSII!lefi pa6oTe 1 9TOT saKOll SIBJISieTCSI TO'I

.HbiMo CBofiCTBa npeo6pasoBaHHSI BonHOBbiX ljlyHKUHfi EeTe-ConnnTepa pac-
, '114/ 

CMOTpellbl B 

.: .... : 

2.' KontwHaHTnasi onnonpeMeaHaSI nona.oBaSI dJyHKUHSI c·nSii3aHHofi 

•,,•, CUCTeMbl 

B HepeiiSITHBUCTCKOfi KBaHTOBOfi MeXBHHKe COCTOSIHHe CUCTeMbl 'JaCTHU . . . . ' . r,,. 

M~)Ke~ 6~I~b Ollll~~!IO BOniiOBOft ljlyHKUHefi, SaBHCSIIUefi, OT KOOpAII~BT ( HMnynb..:. 

con) 'IBCTHU, B onpeneneH!Ibifi MoMeHT npeMeHH. HaH6onee. ecTeCTBeHHbiM 
• • \. •_! " ,\ . ·":·· - '\ ' 

peJISITUBHCTCKH UHBBpHBHTIIblM o6o6meHHeM TaKoro onucaHHSI SIBJISieTCSI Sa,tta-
.. ' : • I • : ' . •' , /15) • \ . " 

HUe BOIIHOBOfi ljlyHKUUU B C06CTBeHHOM BpeMeiiH CllCTeMbl , llnSI 9TOrO . 
' • ,l '. • • 

L•~ 

Hy)KHO ·nanpaBHTb ocb npeMenn no ~eKTopy nonaoro nMnynbca cncTeMbi, 
. ' . · .. ·1 .. 

Tl!KHM o6pasoM, noHSITne onaoBpeMeHHOCTH npno6peTaeT nnonHe onpenenellllbifi · 
• ' ' . - ' • . ). ';. J • " ~ .. , • . • j • • 

u nopeau -nunapnanTHhifi, CMbicn: cneriyeT. npnpaBHSITb npef::1eHa 'JaCTIIU B _cnc':" 

· TeMe:· , ~eHTp~ M~CC ( ~.u,M,),. 3Ta sa~e~~ H~;HBU,tty~n·b~~IX BpeM~HH~IX . . , 
• I... ..,. ... ·.' , . 

i<oo,pn.naaT ·~6mefi B!JeMenaofi KoopnnaaTuofi cocTa~nSieT cylll_HoCTb npo~ecca 
, t , ;. :t 1 ' •' ,.t·.o· ' .,.. 1 

coennueunSI .: oaa onpenenSieT usMeaeane Halliefi TO'IKH speunSI, Korll'!l ·Mbi 
···!:1' •: •: .. ~-· ,.· ,, ' ' -:/16)· 

paCCM8TpUB8eM CllCTeMy K8K uenoe BMeCTO COCT8BIISIJOIIlUX ee·'J8CTefi , 
·::-i< . ['. {," '· ' . ' . : ·'. I 16/ . L, . '· : ·.; 

no o6paSHOMy Bb!pa)KeHHIO 3,tt,ttliiirTOHa · "8TOM BOAOpO,tta COCTOHT HS 
• ~ ·) ·., i' ;,"J ,, : ' • ~ f •. ; • ' ' • ..:: 

npoToua ii aneKTpoua, ao npoToH cero,ttHSJ. H aneKTpoa B'Iepa He o6pasyJOT 
'• 

0 
· ... :\!'l ';·.,~'<I~~·- 0 , , 'tl ', ',~' • :,.~, .:J':·· •' ,•• ',1",. ' • ·' 

8TOM8 BO,ttOpo,tta", 
.:.·..,. .. :· j1 f.'l, 

·.rr'. __ .,. .. .. 
-;~~ .. .. '. ~ '·1..>.- < (. .. :: ' ·~;"':: 

4 

PaccMoTpnM nnyx'IaCTII'IJ 

OllllCb!B8JOIIlYio CBSISaHHOe COCT 

'P ... (x ,x )=<OITf 
B K · 1 2. . _:

1 
\J.,; 

Hcnonbsonaane nfaHKape-HHBE 

IIOBYJO ljlyUKUHio B BHJ:te: 

x1+x2 
. -IK-2- , 

'PBK(x1 ,x2)=e· SI(LiJ 

-IM T 

7 e B S
1
(LK)S

2
(LK)<01 Tl ¢

1 

rne L K- . 'IHCToe npeo6pasonai 

T 1,2 

LK(M
8
,o\=<E.K) 

0 
LKx 1,2 X 1,2 

- ~ = _l_(K. 
- 1,2 M 

B 

... 
0 
X 

X 1,2 

. · 81 2('-x )_, MaTpl!Ubl KOHe'IHO~ 
' . 

KOTOpb!M npeo6pasyJOTCSI oriep 

HH'JeCKHfi 6a3HC B npOCTpaHCT: 

npn aTOM 

u- 1 (L· )¢ (L 
. K a. 1 

-~ 

IM is;K>= 
B ,· 



axoART npnMeaeane yKaaaa

eang MaTpll'lHbiX aneM9HTOB 

'f CBR38HHbiMH COCTOHHHHMH •. 

17,9-13/ 
8

112/ . 
'hi • nonyqea 

~YHKUHfi npn nepexoae 

DK9 Mbl fl()K8)1{9M, 'ITO B 

9TOT 38KOH RBnR9TCR TO'l-

mfi BeTe-ConrmTepa pac-

,!· 

COCTORHll9 CHCT9Mbl 'l8CTHU 

R!Il9fi O_T KOOPAHH8T ( HMnynh..:. 

Han6onee.ecTeCTB9HHhlM 
. .,,'' 

ro onncaanR RBnReTcR aaaa-
·.: .. I 15/ 
CllCT9Mbl . • ,llng 9TOrO 

oro nMnynhca cn::reMbi •. 

>6peTaeT · Bnonae onp~aeneHHbifi 
• , : > j. ':. ' I ', , , l -' · ~ :I , : , '• ' ~ ' ' • •' 
IHRTb Bp9M9H8 ·'l8CTHU B.CHC-

. ·, .:' . ', 

n~na~anbHbifC BpeM;HHbiX 

aBnReT cym_HoCTb npou_e, cca 
,. i 

TO'lKll 3p9HllR 1 KOrll'a 'Mbl 
·': • ,. . . ' ,. I I 6/' 
raBnmomnx ee qacTefi • 

' t ' \ ·:~· ,· 

lM BOAOpOA8 COCTOHT ll3 
,f,\. ·'' ,;,; 

eKTpoa B'lepa ae o6paayroT . 
A~ ' J • • ~· ',j { ' ' • ", ;J 

\ ., 

OflllCb!BBIOlllYIO CBH38HH09 COCTOHHll9 C MBCCOfi· M8 ll CO CflllHOM S 

'I' . ... ( x , x ) = < 0 l T I ¢ (x ) ¢ ( x ) ll M , s ; K > • 
B K .1 2. _:1 1 1 -~ 2 !./~'-.:.--::jB(~"-

. \} . u k \\-\Q td '· 
HcnonhsoBaane. n~aHKape-nHBapnaaTnocTn nosB nReT npeacTaBnT.h aTy Bon-

HOBYIO ~yliKUlliO B BHAe: 

rae L K- qncToe npeo6paaoBamre flopeaua, TaKoe, 'ITO 

... ... 
L(M,O)=(E,K) 

K B 

' 0 
LK X 1,2 

T 1,2 

. · S
1

,
2
(4c )_. MaTpllUbl KOH9'lHOM9pHbiX npeACTaBneanfi rpynnhl flopenua, no 

KoTopbiM npeo6paayroTCH onepaTopbi nong ¢ 1 , 2 , n Mbi ncnonbayeM Kane-· 

Hll'l9CKllil: 6a3HC .B ITpOCTp8HCTBe BeK~OpOB COCTORHllil:. 

Opn aTOM 

u-1 (L K) ¢a (LK~) u (LK)= Sa,a<LK)¢,a<~) 

l M • s; K > = u ( L ) l M • s; . 0 ... > 
. B · K B 

5 



c ·~ 

.,. 

.~, . ' J 

-·· 
Cornacno npnBeaennhiM Bhtll!e paccy:lKaenHHM, Mhi Mo:lKeM onpeaenHTh 

'pemiTHBJICTCKy!O O!lllOBpeMeUUy!O BOJlllOBy!O $yllKUH!O CBSI3 aiiHoii CHCTeMb! · -. 

cneayroiUJIM o6pasoM:. 
•· 

~ . ~ 

IJI · ... ( r, ~ ) =< 0 I cp ( x ) cp ( x ) I M , s ; K > I " · · 
B K 1 1 2 2 B uT= 0 

~ 

~ ... 
I M r 0 0 ' ·-> 

e- B S 1 (L~S 2 ( L~)<0[¢ 1 (O,x)¢
2 

(0,-x)jMB,s; 0 > 

( 2.1) 

'-> 
r o ) -1MB IJI ->(x ' 

e. B K 

BonnoByro <flynKUHIO B HMnynhcnoM npocTpancTBe naM 6yaeT yao6n~ 
' 

JIMeSI B BHLIY paCCMOTpenne B )laJibHeiill!eM $yl!KUJIH fpiiHa, aanJICilTb B cne-

. ayrorueii $opMe: 

(2rr) 4 8 4 (P-K) IJin'\t<3) (1.1) 

I PiX 1 :J- lp2 • X 2 . -> 
J d4x 1 d 4 x 2 e B(h·x 1-h·x

2
)<0[¢

1
(x

1
)¢

2
(x

2
)[MB,s;'K>, .. 

rae 
'-r\ 

h fl.~ 
'p fl. 

p = p 1 + p2 p2 > 0 fl.= 0,1,2,3 ( 2.2) ·iPT'' 

H npeanonaraeTCSI, 'ITO KOOp!llillllTb! II HMnyJibCbl 'IIlCTJIU Bbipa:lKellb! qepe3 

COOTBeTCTBYIOIUJie B9JIJI'IJIHbl. B CHCTeMe UCllTpa Mace: 

6 

- . ,' ·': .. "'-: 

. 

. . :~ 
. ( 

·',• r.• 

,_1 

'· 

•, 
'·' .-: 

~. t • 

' fl. 0 Jl x =ILpx 12 l 
1,2 • 

pfl =IL o. ·;.t 
1,2 

. pP 1 2 l . 
0 0 
E j + E2 

Tp,II nnHeiino ,.nesaBHCHMJSIX.: 

Mn: P.n°' (~)=.o ;·n' 

n w fl. (P) = LJl = I 
PI · . 

'5/ 

Opeo6pasoBal!HSI flopenua· LIE 

a 
A n'1 ' ( P) = I 

• J=1 

rae BnrnepoBcKoe Bparuenue 

",j 

TaKHM o6pasoM, 

R w = 

·0 1 
X 

CTBelUI!SIMH KOMnOll9l!TilMH E . ~ . . 

pa Mace, a c apyroii cTopc 

onpeaenSiroruue TpexMepllbte 

B nponaBoJihl!Oii cncTeMe 01 

oTC'I~Ta B apyryro qnn .s · a1 

Manoii rpynnbi flopenua 

~ ~ 

~'=Rw~ 



rM,' Mbl Mo)KeM orrpeJlennTb 

uno CBSI3 aaaolt cncTeMbi 

>I 11r= o 

.... ( 2.1) 

0,-~)[M~,s; 0> 

HCTBe HaM 6yJleT YJl06H~ 

mti fpnaa, aarrncaTb B cne-

( 1.t). 

( 2.2) 

qacnru Bbipa)KEilibi qepea 

1acc: 

.. 

i. ,, 

,. 

' '·' 

0 p. 0 p. . : 
p p. = l L pP 1 2 I = £ 1 2 h (P ) + 

1,2 

-a 
I {n (I) IL(p) • 

1='1 
( 2.3) 

-+ -+ ~-

0 0 2 0 0 0 
£i +£2 = ..jP .;· P 1 =-P2··= P 

Tpn nnaetiao ,aeaaBncHMbiX qe.Tbipex-BeKTopa · n (I> ( P) - o6naJla.IOT .cBoltcTBa-

MII: p • n (I) ( p ) = ~ n (I) • n (j) =- 8 ll li B SIB HOM BHJle 

pi 
n < 0 P. (P) = LP. = l 

pI v--p'J 

Opeo6paaoBaliHSI nopeJiua )leHCTByiOT Ha BeKTOpbl n (I) no aaKOliY 

3 
A rt 1 > ( P) I 

l=1 

rJle BHrJiepoBcKoe BpameJine 

. ,_. .r· ·' 

n<t> (A P) R w 
ll 

·.:., 

',., . 

TaKIIM o6paaOM1 H 
0 I 
p 1 C OJlHOH CTOp0lib!1 SIBnSIIOTCSI IlpOCTpaH-

CTBelilib!Mli ~OMIIO!f.eli~aMH B~,KTOpOB KOOpJlHliaT li HMIIynbCa ~ CllCTeMe Ue!IT

pa Mace, ~ c Jlpyroif c;opolihi, nx MO)KHO paccMaT.pnBaTb. KaK' rrapaM· eTphi, ' 

orrpe)lenSIIOIUHe TpexMeplible OTliOC!lTenblible KOOpJlliHaTbl ll ,nMrrynbCbl qacTH U 

. ' '/ 17/ -
B rrponaBonbaolt cncTeMe OTC<JeTa . • Opn rrepexoJle na OJli!Olt cncTeMhl 

oTc<JeTa B ApyryiO oliii B aToM cnyqae rrpeo6paayiOTCSI no · rrpeJlCTaBneaniO 
} !: 

Manoif rpyiiiibl nopeHUa 

o, R wo 
p 'P 

7 



2 

•;, 
'•,,•, 

Dpn TaKoM nonxone 
-+-+ ...... 

Tpexl'::;epllb!e CKBJISiplib!e npOH3BeaeliHSI 9THX BeK-. 
< 0 0 0 

iopos anna ( x • p . ), x 2, .. .. 0 . < 

1 . p 2 6yayT penSITHBHCTCKH HliBapHaHTlib!MH 

0 0 
BeJIH'Illll8MH1 d X H d p - HliBapHaliTlib!MH sneMeliT8MH 06'beMa1 a .. .. 

. 8 ( 3 - ~ ) - HliBapHiiliTHOfi aeJibTao4yliKUHeit, 3aMeTHM, 'ITO npocTpaliCTBO 

TpexMeplihlX OTli06HTeJiblihlX KOOpUHli8T H HMnynbCOB SIBJI~eTCSI llJIOCKHM eBKJIH-
• • < /5/ 

llOBb!M npOCTpaHCTBO~ B OTJIH'IHe OT llOUXOll8 B pa60T8X , 

noacTaBnHSI Bbtpa)!{ellne ( 2.I) B paBeliCTBO ( 2,2) n · ncnonb3YSI napa

MeTpH3aUHIO ( 2,3) 1 nonyttnM: .. - .. 
• o 2 E .. .. · . o 

ll (P-K)'P
5

i{(p) e:8h/P -M 8)_.:..-8(P-K)S 1(L~S2 (lp)'P80 (p), . . v p2 

rae 

-+ -+- -+ -+ 
0 0 0 0 

0 0 -I p • x X . X -> 
'P 

0
(p)==Idxe <01¢ 1 (0,--)¢2 (0,--)IM ,s;O >. 

B 2 2 B . . 
( 2.5) 

PaaeliCTBO (2,5), TaKHM o6pa3oM,,onpenenHeT 3aKoli npeo6pa3oBaliHSI 

BOJl!lOBOft <fJyliKUHH CBH38HliOft CHCTeMbl npH nepexoae H3 C,U,M, ·a npOH3BOJib

HyiO CHCTeMy OTC'I~Ta, 

AlianorHttlibiM o6pa30M onpenenHM nsyxapeMeliHYIO ¢yliKUH 10 fpnlla 

nsyx.ttacTnu: 

.. .. 
(2" )•a 4(P-Q )G(~ ~. P) == Idx dx d d IP1'x1 +IP2 •x2-lq1.y1-lq2"y2 

' ' · 1 2 Y 1 Y2 e x 

X s'(h. X I -h 0 x2 )8 (h·y1-h· Y2) G(x I ,x2; Yl •Y2 ), \}.~) 

8 

,• 

\ 

., 

( 

.: 

·. 

,'· 

+ 

G (x , x : y , y 
2 

) = < o 1 T 
.. I 2 I ·. 

- + 
¢a==¢(3A{3a 

+ 
S (L: 

¢ · - spMHToao-conpm~eliHb;e 

HeTpyaHo Bbtpa3l{Tb • aom 

HenocpencTBeHliO ttepea ct>~phe 

BOlt ¢yliKUHH ( 2. I) H < ¢yHKUHH 

. .. 
'P ( 0) 

B K p I d~ ~~~ 8( 
1 2 ' 

.. .. 
0 0 • 0 0 0 

G (p ' q ; p ) =.I d ( 1 d ( 2. d ( 

Hcnonb3YSI. onpeneneJine! 

I I, 7/ 
110 nonyttHTb cneKTpanbHO 

rpima .... .. .. 
G(o o· l(o o p,q;Pl'=fd.MI~ ;M 

. yP2__M + 

rae 

(
o"'ii a . 

I p,q :Mh) ==(2") I 8(M. 
n . 

•. 



npOH3B9Jl9HM.II 9TMX B9K-. 

:BMCTCKM HHBapHaHTHb!MH 

!9MSHT8MM o6'heMa 1 a 

.i9Tl!M 1 'ITO npOCTpaHCTBO 

.coB .HBn.HeTc.H nnocKHM eBKnH-
. /5/ 

pa6oTax • 

(2.2) n:·n:cnonbay.H napa-

... . 
0 

·x . ... 
-) I M 's ; 0 > • ( 2.5) 
2 • B . 

.HeT.3aKOH npeo6pa30BaHH.II 

11:0Jl9 H3 C.U.Mo 'a npOH3BOnb-

M9HHYIO ljlyHKUH 10 fpHHa 

't'xt+IP2 •x2-lqt.'Yt-lq2'y2 
X 

.[ 

f 
-. ~'. .. 1 

I, 

,, 

.•\ 

··: 

·. ( 2. 7) 

+ : + 
S ( L) A = A S (L-

1 
) ; A '= A , 

+ 
rp ' - 9pMHTOBO-conpm~eHHbl9 onepaTOPJ;>I !IOnH •. 

HeTpyano Bbipa3MTb BonnoByJO cjlymmHJO ( 2.2) II cjlyHKUHJO fpnna ( 2.6) 

nenocpeacTBenHo "'epea ~yphe-o6paahl B ~MnynbcHoM npocTpancTBe Bonno~ 

'BOll cpyHKUMM ( 2.1) H. cpyHKUMH fpHHa. ( 2, 7/61 : 

( 2.8) 

: ., 

Hcnonbay.H_ onpeaenenn:e T -rrpon:aBeaeHMH qepea 0 -:c!JYHKUHII~ HeTpYJl":' 
11 71 ' 

HO nony"'HTb 1 CII9KTpanbi!09 npeJlCTaBnel!ne JlBYXBp9M9l!I!Oll ljlyiiKUIIH 

fpnna . ... ... 
... ... I(~.~;Mh) 

... ... 
~ 0 0 
l(p,q;Mh) 0 0' 

G(p,q ;.P ).·= fdM I------ _ _;__;_;__;_ 
vP2

-M+io 

rae 

p ' I, h.;, __ _ 

'..;? ( 2.9) 

...,. ...,. ...,. ...,. .... 
oo a E · ... o - o 

l(p,q ;Mh) =(2rr) ·~ o(M-M,)-- 8(M
0
h-Kn)X (p) ~X · (q) 

. .: n , .. "'yp2 . . On .0 n 



... ... 
~...... ' a E ... ... o - o 
I(~.&;Mh)=(27T) IB(M-Mn) _:_B(Mnh+Kn)X 0 (p)@x 0 (q) 

n yP2 n . n . 

. ...... ~ ...... ...... 
... ... 0 0 0 ... 

( 2.9a) 
0' 0 -I p •· X . ' . 0 , . -+ 

X (p)=fdxe. ·· S
1

(LP)S
2

(LP)<OI¢ 1 (0,.,!-)¢2(0,--L)IMn ,0> 
On . . · 2 ·. 2 

(' 

- * 
X.on= X On A1 A2 • 

Ecim cpean rronuoro ua6opa cocTOSIHHfi In> n:MeeTcSI· ci3Sisaiiu6e coc

TOSIHH'e c Mac'cC>fi M 
13

' 1 ro1 KaK nnauo ns rrpeacTanni:lium ( 2.9) 1 · <PYHKUHSI 

fpnu'a n:Meei· nomoc B· TO'lKe v"'P'i = M B II 136nH3li rromoca 

...... 
'G(~;&;P) 

IPBP (~)0WBP<f> 
2l\IB(yp2 -~B) 

( 2.1Q), 

11crronbsySI crreKTpanbuoe rrpeacTaBneun:e ( 2.9) 1 Momuo TaKme rrony'IHTb 
' . ' . . . .• . . . . . 171 

BbipameHIIe anSI cpyU~UHli fpiiH8 CB060aUhiX HeB38liMOaefiCTBYIOIIlliX 'l8CTIIU : 

....... 
· ·. · · : E; ·. ..... -+ r o o · 
.. < 2 " )8 -·-~ a < P- Q > G < P, q ; P > 

y~ 
( 2.11) 

~· ..... ...... ...... 

. 0 0 0 0 
6 8(p1-q1)B(p2-q2.) 

= (2 7T) . . . 
2 0 0 yP -c (p)-c (p) 

1 2 

(-) . (-) ) 
A1 (p1)A2 (p2 

; . ·- l' 
- 2 . 0 0 yP H1(p)+£2(p) 

<+>( ·) A<+> (. >. A 1. P 1 2 · P2 

0 0 
' 2£ (p )2£ (p) 

rLle 
s 

(+) .\ .\ . A (p)= I u (p)®ii (p); 
A=-B 

s 

A<->(p)=- I v.\ (p)®;.\(~ ), 
A=-B 

10 

.. 

P - L I c 1 2 - p 1 2 

0 0 c 

(p) • P 1;: . . 
( (0 ) . ~I 0 ·< 

1,2 P =vP" 

uA· n. .\ 
v - nonomnTenbH 

'l8CTHU c Maccofi m 1 err: 

HyiO OCb .\ (-.s<.\<s ), a 
orrepaTopaMH rrpoeunponaHHSI 

llO,[lllpOCTp8UCTB8 BOnHOBbiX ' 

Auanorn'lHO rrpeahiJ:lYIIl 

u ' = a 

Oau'oqacTH'lHbre nonuoBbre ·cp 

c=;;(p)u(p),; 

ITycTh A - rrponsl3onl 

llOK838Th1 'lTO cpyHKUIIII uA ( 

CBOfiCTB8MII: 

-1 .\' 
Sa (3 (A~ u. (3( A 

0 .\ • •• 

'0(3( A p) S{3a( 

rae D s(R) - xopowo us nee· 



.... .... 

))(nO(~)@ X nO{~ ) 

.... ( 2.9a) 
0 ' .... 

)¢2 {0,--}) jMn , 0 > 

·: nMeeTcst CB.Haalia6e · coc

cTaBiieami ( 2,i:J) 1 !jlyHKUHSI . 

''rromoca 

( 2.Iq) 

'MO)!{HO T8K)!{8 IIOJIY'IHTb 
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aHMOJl8fiCTByiO.!UHX 'l8CTHU 

B 

I ~A(p)®vA(p), 
A;_a 

l 
l 
r\ 
i 

I 
I 
I 
j 

; 

i' 
i 

I ··, 

3 

I (n<D (P).~·.It,2 ), 
I= I 

.... .... .... 
0 0 0 
P1 =-P 2 :=P 

0 ' 0 
{ (p)=y'p2 +m2 

I ;2 1,2 

VA - IIOJI0)!{HT8JibHO H OTpHU8T8JibHO 'l8CTOTHbl8 !jlyiiKUHH CB060illib!X 

'l8CTHU C M8CCOfi m 1 CIIHHOM 

HyiO ocb A (..,.s<A<s ) , a A(±) 

S H IIp08KUH8fi CIIHH8 118 tPHKCHpOB8H-

' T8KHM o6pa30M 1 SIBJISIIOTCSI o6b!'lllb!MH 

orrepaTOp8MH IIp08UHpOB8HHS1 H8 IIOJI0)KHT8JibliO H· OTpHiiaTeJibHO 'l8CTOTI!bl8 

IIO/liipOCTp8HCTB8 BOJIHOBb!X ·!jlyJIKUHfi, 

AaanorH'IIIO rrpe/lbiJ:IYllle~y 

-· * 
u ;;z = u f3 A f3 a' 

0JlHO'l8CTH'IHb!8 BOJIIIOBb!9 cpyiiKUHH 6yJleM IIOpMHpOB8Tb ycJIOBHSIMH: 

{:. JlliSI ~030IIOB. · } 

JlliSI cpepMHOHOB 

=-v(p)v(p).· 

nycTb A - rrpoH~BOllbHOe rrpeo6pa30B8HHe flopeuua. Tor)la ,MO)!{I!O 

IIOK83BTb
1 

'ITO !jlyi!KUHH uA (p) o6nall8IOT Cll81lYIOllll!.Mll TpauccpopM8UHOI!IIb!Mll 

CBOfiCTB8MH: 

<2.12). 

I'Jl8 D 
8
(R) - xopomo l!3B8CTIIb!8 M8Tpl!Uhl KOII8'1Hh!X Bp8lll01ll!fi, 

·' 



. .. ' . . . . . . f 
Kai< cpaay >Ke cnellyeT ua ~BHoro BHila ( 2.11), ljlyHKrimt 'G ' He. nMeeT' 

.o6paTHO~. B. uellHX ll81lhHeiimero paccMoTpeHHH Yll06Ho 6ylleT noaTOMY 

cnpoeun'poBaTh Bee· ~ellH'IIIHhl Ha. nono>KnTenblio qacTOTHoe nollnpocTpaHCTBo. · z · 
. . /2·7/ . .• 

· Bone,e nollpo6no aToT Bonp?c o6cy.~llaeTcH B pa6oTax ' • Onepaun10 npo-

eunpoBaliHH npome scero . ocymecTBHTb cnellyiOlllHM o6paaoM: 
> ,· ' > ' ' '.· 

..... ' ,' '.. - \ .... 
. (+) . 0. 2 0) ( 0 ) - ( )- ( ) "' ( 0 ) 

. 'l'BP (p)= -.--. ~V£1(p £2 p 0 1 P1 ·0 2 '!J .. -rBP p 
. . c 1 c2 

( 2.13) 

.... .... ' .. .:,. .... ' . ' 

(+) 0 0 . 4 . 0 0 . 0 0 . ·. . -. -0 --o · . 
G {p,q; P)= 

2 2 
Y£1(p)£2 (p)u1(p1)u2(p2)(;(p,q;P)u1(qi)u:a(q2)y£1(q)£2(q). 

c lc I 

0TC101l8 1 B 'I8CTHO'CTH1 .. 
... ... 

(J<+> <i.i;P).;. (h)aB(g~~) 
:i-p2-. . .0 . .. 0 . 
v. ~£1(p)...;£2(p) ... ,.· . 

( 2.13a) 

llollCT8BilHH Bhtpa>Kel!He ·( 2,5) llllSI 'l' B B paBel!CTBO ( 2.13). H HCllOilh-

3YH CBoACTBa ( 2,12). ljlyHKUHA u A , Mbl nony'IHM BS>Kl!Oe .COOTHOWeHHe 

... ... 
'l' <+> ( o)- D "I(R w)Ds2(R w) w<+> (o) . 

BP p - .. . . , BOp ' ( 2.14) 

rile BOill!OBSH ljlyl!KUHSI B CoUoMo 

( ) c: 2 
'l' + (p) =---

B o c 1 c2 

... 
o o-o-o ·o 

y £ 1 (p) € 2 (p) U I (p) 0 2 (p) 'l' B 0 (p) ' 

12 

. '· 
I .' 

,.· 

~~-·: ·. 

. . ~~r .... > 
• • '~ • l 

·. 

~ ,. . 

I J ~ ; 

; ·, ~ t 

.'I 

·.···:·. i.- . 
. "'. '. ~.~:. ~ ~ .. 

\ 

~:::·· 

•· 
' ~ ~ ... : 

;"",·-

" '· 
,)··<' 

i . 

--. •, . 

· CooTHo.menne (2.14);TaKnM. 

.liYlO B~llliOBYlO 'ljlyiiKU~JO · B . np . ' 

HYlO BellH'IHHy B C,U,Mo 4>op111 

. CKOJibKO Hl!OM fiOilXOJle 1 . 6b!IIE 
·. I 11. . .··· . 

BsegeM Tenepb one: 

V = [ G·'<+ 

Torlla, ncnonb3YH Bhtpa>Kel!H' 

/1,7/ - . 
'IHTb . . ypaBH9l!He llllH BO, . I,, 

(M -v'B2+m2'-v'~2+m2)'l'<~ 
· B . .1 2 B. 

. (+) 
. BonnosaH ljlyHKUHH 'l' 8 P HOJ 

......... - ..... 
_I- I do do 'l'<+~(o H ~ 

. 
6 

p q . BP p · -
(2 rr) . . a.vF 

Ypanuen~e ' ( 2.16) H YCIIOBHE 

llbiA BHil. 

3. MaTpH'IHb1e ane 

CBH38 

. /9/ 
CnellYH pa6oTe , p~c 

.·UHlO H ee tjlypbe -o6pa3 B HM 



11); · tf>yuKrinn 'G r · ue nMee.Z. · 

·ao6uo 6yaeT noaToMy 

[tlCTOTH09 noanpOCTpaHCTBO. · 
~ 12 11 .. . . 
:>oTax • • Onepaun10 npo- . 

M o6paaoM: 

-+ 

'a P <&> 

( 2.13) 

( 2.1Sa) 

:) .·,; 

;paBeHCTBO (2.13)· II Hcnonb

li B8>KH09 COOTHOWeime .. 

I' ( 2.14) 

. ,., 

··, ,., 
' . "· 

'" :t •. · 

.:; 

~
f . ·;:, :._ 

I ',• '' 

···.·:· . 

. ·-_ '-_ . 

" -~;:;,.:~ 
':'--.~-'-~;. 

~ '.• : 

:.,. 

r . . 
. ·. 

I,. 

·-·,-! 
•, 

CooTuouieune . ( 2.14) . TaKHM o6paaoM noanonneT Bbipa3HTb cnpoeunponau- . 

HYIO BOnHOBYIO tf>yHKU~IO . B np~II3BOnbHOfi CHCTeMe OT'IC~Ta qepe3 auanorll'l-
.' . ' ,; . . ' . . . ' . 

HYIO Benii'IIIHy B c.u.M. <P~pMyn~ · ( 2.14) 1 KaK npii6nH>K9HHOe paBeHCTBO B He-
. . . . . . I 121 

CKOnbKO HHOM ~oaxoae, 6bin8 nony'leHa pauee B pa6oTe · • 
· I 11 • .. · . 

BneaeM · ,Tenepb onepaTop KBaaiinoTeHUIIana V 

( 2.15) 

Toraa, licnonbsyn Bbipa>KeHIIe ( 2.10) ann tf>yuKUIIII G , HeTpyauo nony-
/1,71 . . ... . ·. . . . "' . ,.,<+> 

'IIITb . . ypaBH9HII9 ann BOnHOB,Ofi. 'I'YHKUIIII '1 B p : 

(.M _.,o 2 2_.1o2. 2) m<+>(o) __ 1_/d 0v(c; C:. P) m<+> (·;) 
B V p + m.l V p +m 2 T B p p - q p, q , T q , 

(217) , BP 
( 2; 16) 

~> IV 
. Bonuonan tf>yHKUIISI .'1' .B P uop~mponaua ycnoniieM ~ : 

... ... ... ; 

·t G<+> <&. 8; P > r 11vp2=M nw~+~<~>=2M • c2.11> 

Ypariueuiie ' ( 2.16) H ycnoniie ( 2.17) nMeiOT nnuo pennTIIBIICT~KH HHBapHaUT

Hbtfi. BIIa. 

CBSI381IlibiMII COCTOSIHIInMH 

. 191 . . : . . 
CneaySI pa6oTe 1 paCCMOTpiiM ITSITIITO'IEl.'IHYIO rpiiHOnoao6liYIO tf>YHK":" 

_UHIO H ee tflypbe ..:o6pa3 B IIMnynbCIIOM. _npoc~paliCTBe: I 

·j 

I 



' ...... '-+ 
0 0 

.R(p,q ;P,Q) =.fdx
1

dx
2

dy
1

dy
2 

IPI'xl+lp2 •x2 '-lq I'YI-.IQ2·'Y2. 
e x 

·( 3.1) 

X 8 ( h p • X I- h~ • X 2 ) 8 ( h Q; y 1- h Q • Y 2 ) ll_( X I' ~ 2 i Y I' Y 2 ) , 

rae 

R ( x t • x2 ; Y 1 • Y 2 ) = < 0 I T { ¢ 1 (x 1) ¢2 (x 2) J (O) ¢2 (~2 ) J;' 1 (y 1) ll 0 >' 

p " Q. 
Q . • h = ~ • h = -.---p = P 1 7 P2 • • ~ q I+ q2 ', P yP 2 • Q yfl"" 

~ 

J (z )- npoMaBonbHbiH noKanbHbiH o.nepaTop· (aanpiiMep, BeKTopaoro ToKa). · 

OpeanonaraeTcH, 'ITO ami' KoopaiinaT II IIMnynhcoB BBeaeaa napaMeTpiiaa- · 

UIIH ( 2,3); npiitieM BeKTOpbi x 1,2 II p1,2 BbtpameHbi qepe3 BeKTOpbt 

n n<: 1'(P), a BeKTOpbi y 1,2 II q 1,2 - qepea hQ lin(!)( Q), 

h~ 

l1cnonb3YH npeacTaBnenne T -npoiiaBeaeHIIH qepea (} -tjlyuKunn, Mom-
/7/. . . . ' 

no nonytiiiTb aByMepnoe cneKTpanbHoe. npeacTaBneHIIe llnH !jlyHKUIIII R , 

ananorli'II!Oe (2,9), Mbl npl!BeaeM aaecb B HBHOM Bnae TOnbKO oaliH qneH 

aToro npeacTannei!MH, KOTOpbtil nonaao6MTCH HaM B aanbHeilweM: 

... ...... 00 

' 0 0 ' . '• ' 
R(p,q; P;Q)= JfdMdM' 

0 

rae ....... 
N <8 , ~ ; M h P, M 'h ) = (2 rr ) 

6 

Q ' . 

... ... 
N ( ~. 8; M h P, ,M' h Q ) 

- -+ 
(yP 2·-M+i0)(yQ 2~M'+i0) 

~. 84
( ~th p- K m) 8' 4 (M'h ,Q_ Kn) X 

m,n ... ... 
x X (~ ) < m I J ( 0 ) I n > X ( 8 ) , 

Om · On 

14 

( 3,2) 

i 

\' 

.r 
·r 

t 
·! 
( 

,, .1' 

J 

i~ ' 

'i 

.-

.... ' 

· a Benii'Il!Ha X on <3) . onpea~~ 
neTpyano TaKme nonytiiiTb ·co' 

Ecnii cpeaii nonHhlX na6 

38lUib19 COCTOHHMH I A > II I B 

npeacTaBneHIIH ( 3,2), !jlyJIKUII 

n B6nuaii aTmc nomocoi3 

... ... 
0 0 . 

R(p,q;P,Q)= 
'I'~.~( 

2MA2 

Hac IIHTepecyeT Bbrp~~; 

C aToil itenbJO BBeiteM o6o6ui 

MOlnbiO paBeHCTB8 

; ':. :I 

r~e n~a onepauiieil yMnome~J 

pancTBy TepxMepnbiX IIMnynh 

fpa!jlnqecKII aTo onpeae 

( ~e!jleHHM8li~BCKIIX) 

R 



'· 

t•xt +1~2.>:2;.;,1 q t'Yt-.lq;. Y2 
. . ·X 

.( 3.1) 

- -
'2)j(0)¢2 (y2)¢t (yt)I!O >, 
; ,._ 

" Q 
h =---

Q vfT .-

\ 

anjmMep, BOKTOpHOI'O TOKa) • 

~coB BBeneaa napaMeTpnaa

:)KeHbi 'lepe3 BOKTOpb! h p 

hQ nn<0 (Q). 
\,\, 

~Hllll 'lepe3 0 -<jlyHKUHH 1 MO)K-

lCTaBneane i:tnH cpyaKunn R , 

IHOM. Bnne TonhKO onna qnea 

:aM B nanhaeihueM: 

~Q ) 

-: _·._ .. --:- + •••. ( 3.2) 
~M'+iO) 

-+ 

. <8 ), 
On 

),". 

.:· 

. 6 
. a Benn'IHHa X on (p ) . onpeneneaa paBeHCTB~M ( 2.9a). nnll : cpyHK~HH R 

.HeTpynao T8K)K0 ~ony'IIITh COOTHOIIJOHIIe, aaanOI'li'IHOO cpopM~.iiaM ( 2.8) •· 
, . • .< 

Ec~n cp~nii nona~tx aao~poB cocTOHHHfi lm. ·> 

aaaahte ~ocToHHIIH I A > n I B > c MaccaMn · M A II M ~ To, KaK ~~niio ua 

npencTaBneanH ( 3.2), cpyHKUIIH R 

n Bonnaii aTnx nomoco:B 

-+ -+ 
0 0 ) R(p,q; P,Q = 

nMeeT nomoca npii /P:rz~ M A n VQ2
= MB, 

;, ; 

( 3.3) 

Hac naTepecyeT Bbtpa>Keane nnH MaTpH'Inoro aneMenTa ·oneipaTopa ·J • 

c 9TOfi uenhiO BBeiteM oooomeaayro' BepuiHHliYIO. cpyUKUHICi p ··c no-

MOIIJh!O paBOUCTB8 

( 3.4) 
.. ' ... 

r!le nc;>n onepaunefi yMHO)KOtiHH an~ch noanMaeTcH naTerpnpoBaane no npocT- · 
' 0 0 

paHCTBy TepXMOpHb!X HMITynhCOB p U q • 

fpacjJnqecKn aTO onpenenen~e MO)KHO npencTaBHTh B Bnne nnarpaMM 

( .liecpefiUM8HOBCKHX) 

.-· 

R ·G G 
Pnc. 1. 

.. 

15 



¢lynKUIHI fpHna G TaK)!{e HMeeT nomoca npH nanH'IHH cBsrsaHHhiX 

COCTOSIIIlfii. li B5nii3ll. TB~OI'~ ITOniOC8 rrpe)lCTBBliM8. B Bl!ll9 . ( 2, 10), CpaBHHB8SI 

Bb!pll)!{Cl!liSI ( 3.3) ll ( 3,4) nnsr ~yHKUH~ R B5rJH3li rromocoB, Mhl npHXO)lHM . 
.K IICKOMOMY pllBCHCTBy 

........ -+ ...... .... 
· o o - ·o o o ' o · 

< A 1 J < o > 1 n > = f d P d q w A p < P > r < P , q ; P , Q) II' 5 Q < q .) • 

( 3,5). 
-+ -+ -+ . -+ 

K A= p· KB=Q. 

3TCJ COOTJIOW9lll!C SIBnSieTCSI T04Hh!M Ii SIBHO penSITHBHCTCKH nnnapH8HTHbiM 

orrpen!-;neaiieM MaTpH'IHOro · sneMenTa noKanb~oro _onepaTopa Me)!{ny cBsrsaa

HJ.IMH coc'i'osrJIHHMll · (cpopM-cpaKTopoB cBsrsanaofi CIICTeMhi) 'I~pe3 Don.aoBbie 

cpynKUllll c·BSI3[lfiHOii cHcTeMI>I n o5o5weanyiO · BepwnnayiO ¢yHKUHIO. 

B: Ka'leCTBe npiiMepa paccMoTpll.M cny'lafi,· Korna J JL( z) srBnsreTcsr · 

onepaTopoM coxpansriOIUerocH neKTopnoro ToKa, B STOM cny'lae · l!MeeTcsr 

ycnOBlle HOpMilpOBKll: 
-+ 

<ml(h.J(O))In.>=Zn 8 2(h . mn 
£ . 

Kn) 
Km Kn 

M":=M":"' ( 3.6) 

r.Qe h - ITpOH3BOnbflblfi 9)lHHli4Hhlfi BpeMeHHITO.Il05Hblfi B9KTOp, 

B '!8CTHOCTll1 MO)!{HO nonO)!{l!Tb h = K n/ M n Tor.ua, ucnonhsysr 

cneKTpani.Hhie · npe.ucTannennst . ( 3, 2) nnst cpyaKUHll R 11 ( 2,9) nnst G 

a T8K)!{e onpe.Q~rl9HH9 (3,4) cpyHKUliH p H ycnOBHe HOpMHpOBKH (3,6), He-
.. /7/ ·.. ·, . . ·'. . • .. . ,. . 

Tpy.uao nony'll!Tb TO)!{)leCTBO THna Yop.ua-¢lpanKuaa-TaKaxawH: 

. (P..;.Q)P.rp.(P,Q) z I G- I (P) _. G- t Q ) I p Q 
..;?= ..;fP . ( 3, 7) 

16 

1 

l . 
f 

.d 

l 

HnH, nmpcpepeauHpysr no ..;i2" 
JL 

_P_ f (P 
..;P:. JL 

}Iocnennee cooTaoweHHe, B cc 

HeMenneaao npHBOlllfT K ycno1 

BepWliHHYIO cpyHKUHIO r 
)!{9HHO B BH)le pa3n0)!{9HHSI ITO 

,weM nopsrnKe1 Korna nsanMone 

.(3,4), Mhl HMeeM: 

r;;:=[l 

t 
r.ue G - cpynKunsr fpuaa cno5 

COOTB9TCTByeT .QH8I'p8MM8M T 

npu5nn)!{eaue) 

KaK H paabwe, y.uo6no c 

'18CTOTHhl9 COCTOS!HHS! C ITOMOII 

R<+>= 4 
2 2 

c I c2 
Y € I (~) (2 (~) ;i 

H COOTB9TCTB9HHO onpenenHTb: 

r <+> = [ G <· 



II H8Jlll'IIUI CBSI38HHhlX 
. . . 

B Bnne ( 2.10), CpaBHnBaSI 

I nomocoB, Mhi npnxonnM 

.... 

)W B~(~ .) ' 

( 3,5). 

THBHCTCKH IIIIDapnaHTHhiM 

o ... onepaTopa Me>KJIY CBSIGaa

:ncTeMhi) q~pe3 I:'DJI.HDBbie 

IHHHYIO <jly'HKUHIO, · 

{orna J 
11

( z ) SIBnSieTCSI 

B 3TDM cnyqae nMeeTcSI 

(3.6). 

5Hbltl: BeKTOp, 

n Torna, ncnonbsyst 

R 'n (2,9) .nirSI G 

~lie HOpMHpOBKH ( 3,6), He-
, .• 

nKnna-TaKaxawn: 

. ( 3, 7) 

. I \ ... t 

... 

·. HJIH1 Jlll<jJ<jlepeHUllpySI no V~ 
pP. a -== r 11 (P,Q) = z ---

vP2 ~vP 2 

:rrocne.nnee COOTHOWeane, B COBOKYllHOCTll C paBeHCTB8MH ( 3,5) li ( 3,6) 1 

HeMe.nneHHO ilpHBO.!lllT ,K YCJIOBHIO HOpMllpOBKH ( 2,17), 

Bepwunayro ¢yHKUHIO r 06bi'IHO y.naeTCSI Bhl'IHCJIIITb JlHWb npn6nn-
/7/ 

>Keaao B Bn.ne pasno>KeHHSI no BGanMo.netl:cTBnro Me>K.ny qacTnuaMn • B ans-

weM nopSI.nKe1 Kor.na BsanMo.netl:cTBne OTCyTCTByeT, cornacao onpe.nenennro 

(3.4), Mhi nMeeM: 

( 3,8) 

r . . 
r.ne G - ¢yaKUHSI fpnaa cBo6oaahrx ne'BsanMo.netl:cTByromn,x qacTnu, a R 0 

cooTBeTCTByeT .nnarpaMMaM Tuna nso6pa>Kennotl: aa puc, 2 ( nMnynbcnoe 

npn6nn>Keane) 

1 
Puc. 2. 

KaK n paabwe, y.no6ao cnpoeunpoBaTb <jlyaKunro R aa nono>KnTenbHo-

'18CTOTHbie COCTOHHIIH C ilOMOtnbiO paBeHCTB8 1 8H8JIOf'II'IHDf'O ( 2_,13): 

4 
2 2 

c t c2 

II COOTBeTCTBeHHO onpe.neniiTb! 

( 3; 10) 



1 ... 

Tor,oa B HMIIyrrbCIIOM IlpH6rrH)I{91Iim (3,8) 1 HCIIOrrb3YH C'rreKTpanbHOe IIpe,ocTaB-. 
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neane (3,2) H Bblp8)1{9Hlie ,(2,l3a) 1 MO)I{IIOIIOnyqHTb.: 

... ... ... ( 1) . ... " 
"·~ 

r c+> (p0 0q. p Q > . • < P1 I J <o >I q 1 > a e < ~' 8 (p'"' · _.. > . o ' ' ' = · · (2 11 ) ·· 2 ~. 2 - q 2 . ' 

t <~_.>. e.· 
1
.(· g >_ j'· ve · <o >. <o ) +Of'-+ 

2

b.10 · · 2P e2q 

-----------. 
I • 

r.oe 

. 0 

P't 2= e 1 2 ( p) h P + . . 
3 
I (nCI)(p).op I ), 

I= 1 1,2 

-+ -+ ......, 
0 0 ., 0 
p1=-p2=p:; 

3 -+ -+ 4 
o ·o> 0•1 ··o. o o 

q 1 2 =.£ 1 2 (q ) h Q + I (n (Q ) • q 1 2 ) • q 1 =- q · 2 = q ; 
• • 1=1 • 

0 
f ),2 (p) = v 0 2 . 2 

P + m 1,2 
.p2_M2<Q2 

' - A' 
M2 

B ' 

a MaTpnqHbiil: sneMeHT orrepaTopa · J c 1 
> 6epeTcH Me)l{,[ly o.oaoqacTnqal,tMH 

c.ao6~.0HhiMII cocTOHHIIHMII': BbtqiicneHIIH . yrrpomaroTCH 1 ecnii rrono)I{IITb M A= M B 

II rrepeii:TH B 6peii:TOBCKyiO Cl!CTeMy OTCq~Ta, r,oe 

... ... ... 
P=-Q=_j;L 

- 2 

-;--~2:"" 
E = E = yM + -- = E ; M = M = M • 

A B . 4 '1 A B ,· 
( 3.12) 

Tor~a · 8 -4JyHKUII H B rre'paoM qneHe paaeacTBa ( 3,11) IIpiiBOJliiT K ypaB-

H9IIIIIO: 
... 

-+-+ ~ 'o o 3 ... >~ oo 
P2-q2"' --Le2 (p)-e 2(q)]- I n° (-).(p-q) 1 =0, 

2M I =1 2 

KoTopoe .oaeT ... 
. .. \ .. .. ... ... 0 . 

0 0 ~E 
[ f.2 (~ >' - (~ •P) 

] ' p -q = 
1\12 2E 

{ 3.1~) 

2 ... 
o ~ o E '"' o 

e2·(q) = (1 + -.---) e2(p)- -- (~. P ). 
. 2M2 M2 

18 

I-

~ '.·· ~ 

' ' 

r:: 

.. 

,· 

'· 

, .. 

'. 

ITpoii3BO.OilaH oT apryMeiiTa 8 

. Det I . a (.q 2 -

a 8· 

TaKHM o6paaoM, ecnii rr.:: 

( XOTH fib! IIpii6rrH)I{9liiiO) 1 TO 

pa3niiqHbi9 CBOii:CTBa penSITHBl 
. . ' 

Mep, MariiiiTIIbiil: MOM91IT CIIC1 

nepe,oaqax HMrrynhca n _T • .o.). 

PaccMoTpHM aciiMIITOTII' 

cnyqae, Kor.oa o6e qacT~Uhi1 • 

ITHIOTCSI CKanHpllbiMII BeniiqiiHB 
. (1) .. 

. Me liT onepaTopa J · B { 3.1 ~ 

ITSISI Bblp8)1{91Ili9 ( 3,12) B. paB• 

( 3,13) H ( 3,14) 1 Mbl rronyqiii'. 

,. ~ -
< B I J(O) I B >~ ... ~ = (2;)a 

+ lpBO (p) 

ITpH. BhiBo.oe sToil: 4JopMynhi 61 

.OBII)I{9llli9 qaCTliU ( B C,U,M~) 

H1 cne.OOB8T9rrhH0 1 CIICTeMa C. 

BbJpa)l{ei!IIe ( 3.15) llaxo.OHTCSJ 
/18/ 

Tbi • ITpHql!lla sToro paaJH 

c.oenaao, 1!8 HBlll B3rnH.0 1 . I 

H91llili O.OHOBpeMeHI!OrO XapaK~ 



)llb3YH c'rreKTpBIIbHOe rrpencTaB-, 
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IIY'IIITb . : 

~· •_,. ._. 
o. ·o ., : o 
p 1 =- p2 = Jl' ;. 

Q 2=M2·. 
B ' 

~51 Me)K)ly OllJIO'laCTII'IHiiMII 

aroTcH, ecnn rrono)I{IITb M A= M B 

'lle 

( 3,12) 

~JICTBa (3,11) 1Ip1IBOAIIT K ypaB-

,'· 

3 
... ( l ) 11 . ) (0 0 ) ; 

t. n (-- • p -q = 0, 
=1 2 

] ' 

... 
... 0 

j2 (/1. p ). 

( 3.1~) 

r .·,· 

1 i .·: 
'~ 
L' l ' . 
l'/ . 
l \ 

I 
l 
j ••. 

'I 
l • 

) . ~ ' . 

. ·· 

f1pon3~0llHaH OT apryMeHTa f) -:-¢YHKUIIII 

... 
· Det l 

(/1.8) E 
I=-·----+--. 

2M E2 '( ~ ) M 

TaKIIM o5pa30M 1 eCIIII II3BeCTJ!bl BOIIHOBbie <flyHKUIIII CBSI3aHHOti .· CliCT9Mbl 

( XOTSI 5b! IIpH51IH)I{eJIHO) 1 TO M))I{JIO IICCII9llOBaTb Ua OCJIOBe 9TIIX Bb!pa)l{ef!Hti 

pa31III'IJ!bl9 CBOfiCTBa peliHTIIBIICTCKIIX <flopM$aKTOpOB 9TOfi CIICTeMbl (Haiipii

Mep, MarHIITJ!bifi MOM9HT CIICTeMbl 0 aCHMIITOTH'leCKOe IIDBelleHHe IIpii 50llblliiiX 

rrepena'lax HMIIYIIbCa II T,n,), 

PaccMoTpnM acnMIITOTH'lecKoe rroBenenne $opM$aKTopa B rrpocTefiiiieM 

cny'lae, Korna o5e 'laCTHUbi, cocTaBnHroiUne cncTeMy, li ·orrepaTop · J SIB-
. . . 

II5I10TC5I CKaliHpJ!biMII B91III'IIIHaMII II IIOIIO)I{IIM, OllHO'laCTII'IJ!blfi MaTpll'IHbifi ane-

MeHT orrepaTopa i 1
' B ( 3, 12)' paBHbiM KOHCTaHTe ~ • Torna, rroncTaB-

IIHH Bb!pa)l{ef!He ( 3,12) B paBeHCTBO ( 3,5) . C Y'l~TOM CDOTHOIIIeHHfi ( 2,5) 1 

(3,13) ll (3,14), Mbl IIOIIY'lllM Ilpll 50llblliiiX rrepena'laX HMIIyllbCa: 

( 3, i5) 

f1p1I Bb!BO!le 9TOfi <flopMyllbl 5b!liO T8K)I{9 IIpelliiOII0)1{9JIO, 'ITO OTHOCIIT91Ibll09 

llBII)I{9HII9 ~aCTIIU ( B c,u,M,) SIBII5I9TCH uepeJmTI1BiiCTCKIIM 1 T,e, ~ 2 « m 
2 

. 1,2 

n, cnenoBaTenbHO, cncTeMa cna.5o CBHsaua, T,e, m 1 + m 2 -M << m 2 • 
1, 

Bbrpa*eune ( 3,15) naxonnTcH B HBHOM pasnornacnn c · peaynbTaTaMn ·pa5o-

/18/ . ./18/ 
Tbl , f1pll'IIIHa 9T::>ro pa31IOrllllCliSI COCTOHT B TOM, 'ITO B pa5oTe . . 5blliO 

cnenaHo, na Haiii BsrnHll, · HH'leM HeorrpaBnauuoe rrpenrro.1n:m~Iine o 'coxp·a-

nennn onHoBpeMennoro xapaKTepa BOIIHOBofi <flynKunn rrpn '~epexone ns c:u,M, 
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