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Some aspects of the coherent states in quantum field 
theory are reviewed. The coherent states of ·.the ·scalar, 
vector and spinor fields areiconsidered~ Evolution of 
expectation values of the field operators in such states 
is discussed. 
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I. BBE.QEHIAE 

XOTfi KOrepeHTHHe COCTOfiHHH (MMHMMH3HpyiD~He naKeTH) H3B6CTHH B 

KBaHTOBOiii MeXaHMKe y~e ~aBHO; MX CTaHH HHT8HCHBHO HCll0Hb30BaTb BO 

BCeX 0!5HaCTSIX KBaHT~BOI! TeOpH~/I-8/TOHbKO B llO~J!8,D;Hee Bp8Mli(B pa!5o-:· 

Tax/1-7/MOXHO HaRTH ,D;aHbHel!mHe CCH~KH,CM,TaKEe !5oHee ~aHH~e ~a!5o- . 

T~9-I3/),IIO CyTH ,11;8Ha;KBaHTOJ3a.f! T80pHll o!5oraTHHaCb HOBW l.!llTO,II;OM, 

KOTOpHI! npH,D;aeT el! ,D;aH8KO H,II;YDII8 CXO,II;CTBO C . KHaCCHI.Iec'KOI! TeOpHel!, · 
. : ~ 

B 0!5HI.IHOI! KOBapHaHTHOI! KBaHTOBoi!'TeOpHH llOH.f! KorepeHTHHe COCTO.f!HH.f! 

npHueHHHHCh B paooiax/9' II' 81, npH~eu pa!5oT~IS./ !5~Ha nocBinlleHa ,D;HHa':" -, 

MHKe·3aMKHyTol! CHcteuu B3aHMO,D;el!cTBYDJI1HX noHel!. 

B HacTon~ei1· pa6oTe ;n;aeTcH o6aop ueKoTotmx ~.!lonpocoB MeTo;n;a 

KorepeHTHHX COCTORHHi1 Ha CTaH~apTHOM .. H3HKe p~JIHTMBiiCTCK~i1 KBaHTO.;. 

BOi1 TeOpHH no)rei1~ 'B nn.2 H 3 ;n;aHO onpe;n;eJieHiie KOrepeHTHHX COCTO- . 

fi~!Hiii. OHM 3anwcaHH B TepMHHax .x-npocTpaHCTBa .. B ;D;Byx wopMax. BTo::. 

pafi yK~3UBaeT Ha CBfi3L MeTO;D;a .KOrepeHTHUX COCTOHHHi1 C Me~;;D;OM. 
HCT~I.IHHKOBjg' 14t 15/~ . 

.B llo 4 06CyJK;n;aeTCH '<lBOJIIDI.\IiH MaTpHI.!HbiX 3JieMeHTO_B CB060;D;HHX _ll?Jieiii 

MelK.liY KOrepeHTHHMM COCTOHHHHMHo IIo;n;qepKHBaeTCH KJiaCCHI.I~CKHiii_H npH 

I.IHHHllll xapaKTep 3BOJIIDI.\HH cpe;D;HiiX H B03MOJKHOCTL cy~eCTBOBaHHH ':{ • 

HliX, BOJIHOBoro wpouTa, I.ITO ocTaeT.CH .cnpaBeAJIHBHM H .AJIH B3aHMO;n;eii\cT 

BHiii C BHeiUHHM TOKOM_HJIH C BHeiUHHM llOJieM (n. 5). 9TO·, ~0 CYT.H ~eJia, 

.eCTL 06o6meHHe TeOpeMH 9peHW6CTa Ha KB~HTOBYID TeOpHID llOJIH~ 
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2. ITEPBAH ~PMA 3AITHC~ KOrEPEHTH~ COCTOHH~R 

a) KorepeHTHHe COCTOffHHff HenTpanLHCrO CKanHpHOrO nOXH 

ITycT:& 'f lx) H lS' (x) - :BellleCT:BeHHEie_ tJ.-'IlHcxo:soe H c-qucxo:soe 

CKaXHpHEI6 noxa, y~O:BXeT:BOpff~lllHe O~HOMY H TOUy Xe ypa:BH6HHD illpe~HHre

pa-<flowa-Kxet!Ha-roMOHa (ill<%1Kr-) 

(o - h\.'") ~ (x.) = o , (o- ""-t-) 'f 1 
(..X.) = o, (I) 

a 10l-)(.1<.) 'flt->(.x.) H 'f(+)(l<.) 'fiC..+)(><.) CyT:& noXOXHTenLHO-'QaCTOTHille 
J ' ' . 

H OTpHUaT6XbHO-'QaCTOTHHe 'QaCTH STHX nonen 

If("')= .gt-)0') +'fl+)(?c.), '5' 1(14) = ~'L->(.x) + '5''<.+>(x.) (2} 

npH'!eM 'fc.->(lc.) H lf(+)~) - onepaTopu yHH'IlTOllteHHR H pollt~emm. Onpe~e

naromee COOTHOmeHHe ~Xff ROrepeHTHOrO COCTOffHHff (yCXO:BHe MHHHMHSaUHH 

COOTH0lli6HH~1 HeOnpe~eJie'H!fOCTH) 6CT:& 

'i'l-)CY-) I~·>= ~ '(-)(x.) I~·> . (3) 

HBHHn B~. KorepeHTHoro cocTORHHff ~XH CKaxapHoro noxH ecT:& 

1~' > = e.. -(tf','-1') \o)., (4) 

r~e (~ 1,~) - 06ill'QH06 ,CKB.XffpHOe npOHSBe~eHHe ~XH yp8:BHeHHff ill¢!Kr 

('1',«-f) ~ ~ l:!>,c. [~.~t'f'(x.) ~(.x)-lf 1 {x)6-,\flll)1 , 

He SaBHCHIIlee OT BpeMeHH BCXe~CTBHe (I). QqeB~Hill HOpUHpOBKB. 

<.!i' \ ~·> = 1 
H TOT :BaXHhlt1 cpaKT, '!TO C-'!HCXOBOe ITOXe lf I \l<.) eCT:& cpe~aee 
XOBOrO nOXH <.f{><.) B COCTOHHHH (4) 

<-l!'l ~(x.)\l.y') = lf'lx.). 

0'!6BH~HO, TO ie BepHO H ~JIH HUITyXDCOB noxet! 

(~· \ ~-t'f(l<.)\ lf'>=- o,. ~'lx.) . 

(5) 

(6) 

1-tUIC-

(7a) 

(76) 

He~uaroHanoHUt! aJieueHT noJIH ~~) uez~ cocTOHHHHKH, onpe~exaeuwu 
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~BYIUI UOJIHUH ~of: {II). X 'f~(Jt.) t · pllli8Jl ,·_ 

< "~' ~Ct-)l'f~) = 'f;1 ~)(lf~\'f!>' - -(Sa)' 

r.Ite 

-'1' (.t.) =·~·l-l(.J.) ..:~'<.+)~) 
ll .· .. 1 .. . ~ 

.... 
"l (86) 
' . 

- KOKRn8KCH8H cpyHKnHHe ~ KBTpK'IlHWX 3J16K6HTOB OT JV'-npoH~B6~6HHI 
. &eeK 

('f'l: 'f(",)'-f(.K~)·· .. 'f(t..,.):\~'>= 'f'CJl.,)'f'<.x.') ···~'{]< .. ) (9) 

<If; I~ 'fl".) 'f(Jc~.) ... 'f~ .. )·.\ 'f~?~ 'f:,l!.)~~ilK~}·· 'f~,(.!t~)<.'fi \~~> . ' - (IO) 

HeKoTop~o~e ~pyrKe cpopllyJlill ~· B ;rrpuozeuHH ~· ,_, 

6) Korej&HTBHe·coc!OHHHH HeiTpan~aoro :seKTopHoro noJia 

UycT:&. .1 ~ucJIOBOe 11 ~qicJiolloe: He1Tp8Jil?Hille~ :se~opHtle, noJia , - - . . ' ' 

A.t'lx) 11 At'lxJ Tose no]t'!HHHDTCH ypa:sHeHHJJ lllt.KI' la He llpowa) H o;~tuo-

BpeKeHlWII nepeCTaHOBO'QlWII C00TH011!8UHII· 

· t~r~) ,f!....,l1)1='0 ·, [ ~r,(.lc.) ~~~ f\vl~)1_= ~-r;'i> (X-i) txo-,;;'1~; (II) 

TBK qTO Bee KOKllOBeHTtl ITOJIII !J' (x) H638BKCHIIH~ Onpe;~teJifflllll66 ;COOTHOme

HKe )UIII KOrepeHTBWC _COCTOliHHI,ll CaJIH COCTOHHHH B_HBHOI cpopue sanHJDyT 
·- - -· ' -.. -, . -·:: ., - ., : ') - - .. :"-'~ -- . . . -

CH X8Jt · · ··· · · 
A.l-)' )-~AI'-. A.'l-1 :'\\A') 
M. I' (_!(. ':\ 1 = t-'.1' (_,c I t\ -: ·_. ; . _ (I2) 

lA'> = e .:{~;k) \0) ~ ,. · - (13) 

r~e 
. ~ :. 

(f.!,~),... \P"[~~~ ~ .. ~) ~rt~)_- f\'tc<r-')~ ~,.t~)1.-- (!4) 

: -~ ECJIJI ~liH HCIWI'Q6HHH Jll!DIH~ ~Teneue,l CB060,ltEI HaHO:KJrll> Ha \ ft.!)- • 

yCJioBKe I'ynTH :.·· 

~··~-'~)\A:) =0~ 
.,t•, t. - . · .... 

'.. -- ':·_. '!.-~ ::· • --. 

(15) . -
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TO, oqeB~HO, OHO paBHOCKnbHO HanoxeHHD ycnoBHR lopeuua_Ha c-qHCXO-

/ . . ' 

.Boe none Ar(x) . .· 

'lrk~ lx.) ~o ~ -· · - <r6> 
9Tm.t nyTellllH BoaBp8JJ!aell.c!i.K ypaBHeHm UpoKa npH ~~ 0 x It 

~ ~ < ' 

ypaBHBHHlill. !iaJtcBeJIJia npa ~ = 0 • Auanorri:Ho-· cnyqaJ> cttanapHoro 

noJIR- Hll.eell. . ' '• 

.(~ \ N> = i 

. , <.~\ 1\rQc.)\r\·> =Nrlx.) .. -· . 

·(/4..',_ \ ~rl'()\ ~ 1)~ A/14 ~-t lx.)(f\1
t. \ t\.11) 

"' It-) . 
t\ r'-i (Y.) = K,..-t l)(.) + ~~l lx} ,, ·,, 

(~\: ~r.(.-.£0 ... 1\r,;lx-.) ~\ t\>.=A~t-,lx~ ~ .. f\1
r .. lx_.,)_ ---· 

(A.1_l ~:.~r.t'l(~··· 1\r-.l~~~.r~> = ~ .. ~,tt-0··· ~riOt}·'(") (~~.\N:,>~ 

B) KorepeHTHHe COCTOliHKR cnHHopHoro noJIR 

{I7) 

(IS) 

(I9a) 

(196) 

(20) 

(21) 

llyCT:b mleeTC~ O~NqHoe - , -qHCJIOBoe ~H:paKoBCKOe none .l.f'(x) , l.f' (.x) 

lit "c-qHcnoBOe" ~1 (lC.) ' If 'll(.) t aHTHKOMMyTHpyiJm.ee C ~ -ncnoBW 

no:nell· H·ca~~.o c coeio~, 

· ('O+m) 't'<.1c) =o ,: ·. ( -("~ +: Y\1\) 'i'\~) = 0 

t'\'{lr.),'t'l'til=O, {!f{}<.),ijil't)\~'f~blx.--i) 

.. {~t~'(~),'t'1 {',\)\=0 > \ lf 1 (.~),\\i 1('!)"\= 0 
1-: . 

{'t''(11.),1fl'l)1 = 0' {. '\'\"-) ') ~(';})\ =0 ~ 
~ .. =';\<>) 

Onpe,ll;enlillm.Ke cooT~omeuHli • .It:nll KorepeHTHHX cocToliHHI( aanHmyTcit . 
'' ., ~ -

't'{-)(l<.) \ 't'l "'~> = ~1{-:-)('>t) \ 'f' 't''c::> '·· 

'tit-) (x) \ 'f1 't'~'> = qt-) (.'ll.) \If\ l.f'c.> , 

. (22) 

(23} 

. (24) 

- (25} 

r;~te 
.... p _, 
•e.= '-'f - 38pR,ll;oB~~C~~Hie;H~~A . CnHHOp (aHanorHqHo 't', • C. \ii) • 
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!JBRHH BBA xorepeliTmo(~,coc~oHBHI crumopuoro nona CJie~ymnudt: 

\'t'''t{) =· e-l't'',q~) +('f,~t~')l~).~ (26a) · 

= e. C.'t'c.,'i'i)+(~,lt'')\~>·,. (266) 
r.zte. 

~1,'\')=~~,.l(. q 1~)1't't'llt) ' l't', ~·) :=jl"~-~~x.)'(" tt' 1 ~) ~;- (27) 

]lanee H11.ee11. 

< 't'' 't'lc. \ 't'' 't''e->='1 

.( 't'' -r1
c:. \ !f('l<.) \ 't'''t'~> -. ~ 1 lx) 

<. 'f1.'t'1c. I 'ill<.)\'\'' 't''c:.> = ~I (.'IC) . 

.i' 

< I I \ )\ . I ul, >- w I . (,' < I I I I I> 'ft. 't'c.t. '¥('( ~-t -rc.1 - .,. ._1 '-){' ~ ... 't'et. 'f-t 't'e1 

. ·lt';" tx) ~~,~ ~t-l(x) ·+ 't'~{~)(,c.)·. · _ -~ ,::;, 

/ I I I - l' I I -> - Ul f ~)· / 4 J \ I • I > ''i' t. 'fu. 't' (l<.) 't' 1 It' c.1 - , '1.1 V' "-~ t. .It' c.t. 't' 1 \t'e1 
i 

~~1(").= ~~(-)(l<.) + if~C.+)(x). 

. ]ln11 KaTpHllBWX aneKeBToB oT · N -npoH3B~.JteHHA . 

(28) 

(29) 

(30) 

(~Ia) 
- ._ 

,, - (316) 

(J2a) 

(326) 

<.'1' 1 '1'~\: '\'tll.,) ~··'f(ll.,.): \lt'1 .~ 1c.> = 'f
1
{.lc,) •• ~ '\'

1
("-.. ). ' (33) 

t' 1 \ . \ f I> I 'x) i.JI t. '\ /~1 I'\ I ' ' '"''-'\'e~: 't'(~i) ~ .. 'fl-.t .. )':. "t 1't'e1 = '¥~1.1! .... -r,_.\?C,.J '-'Tt.lfc.~ 1{"~'.1.((34) 
.. ( ·• -··/~<- ~ - .-.J. ~-· 
• auanorxquo npx-aa~~.eBe ncn onepaTopoB 't' ua 't' · 

3. BTOPAH <WPUA. 3AllHCH KOrEPEHTHbiX COCTOHHI.m -
.· ..... 

a) KorepeBTBWe cocToHBBR BeiTpa:n:&uoro CKaXHpHoro DOXH II.OKHO 

Taxze aanxcaT~ B BX.zte 
--~~ 

·~· 

' 

. . .. ' . • 'J 
\ i> = e.'\. •'f I o> , (35). 

_."!. (36) . -

rxe ii. 

:\· '! = ~~"It 1l~t) lf~) • 
""•. ·. ' ·::~:. ; 

,,. 7 
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. ':_~-
, . 

·'· 
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qT06H yCTaHOBHTL CB!l5L C nepBHM Onpe~eneHHeK, BOCnon»ayeKCa WOPYYXOI 

(48) cxe~I!ID,ero paa~exa, BHPaza.Dille_l 'f(x) · B npoBSBOHLHHI MOKeHT 

BpeYeHH qepea 5HaqeHHe ~~) . B HeKO~OpWM ~HRCHpOBaHHHI KOM6HT 

Bp~YeHHo ECHO, qTO·MH MOX6M OTO~eCTBHTL 

-l.t. 

lf1 ()!;) =- S .l"x' &t~-)(1) l<.x') ; (37) 

t., 

np11 3TOM 

lJ> ·=' "!'>. (38) 

HopMHpOBKa COCTOaHHa (35) oqeB~Ha: 

(J\1)=1 (39) 

~pyrHe CBOaCTBa Henocpe~CTB6HHO cne~ymT H5 COOTHOmeHHI n. 2a C 

yqeTOM COOTHOmeHH!l (37). HeKOTOpHe ~OnOXHHT6HLHHe COOTHOmeHHH npHBe

~eHH B ITpxxozeHHH E. 

6) KorepeHTHwe cocToaHxa·ueaTpanLnoro BeKTopHoro noxa MOEHO 

anaxorxquo aanxcaTL B B~e 
~:l·h 

\1)= e. 'o>, 
r,Jte -l:t. . 

:\·A= ~ JZt'l( jrlx)t\l'lx). 
t, 

C flOMO~Il ~pMyXH (49) CXe,JtyDIJi6rO paa~ena MOZHO O'f0~6CTBIITL 
t~. . 

1\'r lx.) = '- ~ 4~x 1 A.l'll-x') lr lx') 
t, 

\~)=\/\). 

(40) 

(4I) 

(42) 

(43) 

~JI!l BHnOXH6HH!l ycnOBHa JiopeH~a (I6) ;ltOCTaToqno, qT06lol TOR. Jt"(x) coxpa

HSXC!l H ucqesan Ha rpaHH~ax HHTerpHpOBaHHa. ~pyrHe COOTHOmeHHH KOXHO 

UOJiyqHTL 1!5 COOTHOmeHH~ n. 26. 
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B) Korepeuoruwe cocTOHHHa cnxaopuoro noxa MOZHO oraKXe aanxcaTL 

B B~e 

l~ .. e)= JL~l.yt·'f +i.:·~'ll~>=. ·' (44a) 
-.-"· 

= .e. i 't'e:'lc:. +i.~~,' o>' (446). 

r:~te 
. . -\1. . ~t. 

,. '\'=~~"It ~lx.)'f~) , . ~. ~ _: ~cl~-i ~ (?() ~Q<.). (45) 
t, ' t, 

c nOKO~Il WOPMYX (50) Jl (5I) KOZHO OTO~eCTBHTL .. 
. . t.. . . . -l. -

i\i'lx_)= ~cl~~~~l~),S,(x'-x), 1.4' 1 tx.)=='·-)~~x 1 ~C1l-x')~lY.'). (46) 
-t, . . . t1 

. I~ 'te'> =J'\' 1 '!'~). . (47) 

06oauaqeuKa il uacTOHBteM :paa~exe IIO.JtqepRHBam · CB!l5L KorepeHTHWX "· 

COCTOHHHI C !eOplle_l BH6.HXX HCTOqHHKOB~ 

4. KOrEPEHTHllE COCTOHHIDI H ITPHqHHHOCTD B CBOID~HOII GJIY~E 
·' 

8BOJlJl~HH BO BpeueHH. ~XH CB060~Hwx onepaoropoB nona uo:&eT 6_HT_L 

npe,Jtc!aBneua B ~pue pe•eHHH aa,JtaqH Komx npz noKOllill xaBeCTHHX ~pMyn 
. ' .,·,. ·. 

'f (1C) = ~ ~ l\x! f!! ~ ~-)(.~ 'f(tl!) - ~ ~-')(!)1't ~(1.1~ . 
· ~lll) =-i. ~11,.{o~ b.(x-x•) t\r~)-~lx-~~~~ ~lY.'~ 

~(.)() =..:.i. \~~x1 ~{x-~~1~ '\'("-') 

\ii(..c):::. i )i~x.1 'itilx')'14 ~l"'-x.) · 
HXH SKBDaneHTHO XJIH )(o > 'X! : 

.9 

(48) 

(49) 

(50) 

(SI) :_ 
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~ ~)=-\.\A~~· ['l~ ll~l~-~) 'ft"') -~~ <."-~·)~~'f~)1 

f:...r(,.'l=- i )~~"'' [o~ Autf.!.-x') f\t'(1c.~ -ll"tU: (."-~J o'~Ar<.x')1 

'f(IC.) = i. ~ d:!oy.
1 ~~ (.x.-lC.')"-4 lf~'). 

if(lo:.) = i )ci~.x.1 ~(!'.')'(~,Str...tvl"'-x). 

(52) 

(53) 

(54) 

(55) 

0TTanKHBaHeL OT ~pMyn (48)-{5!), KOEHO npe~eTaBHT~ SBOnD~KD eB060~

HHX onepaTOpOB nona H e nOMOmPD ~pyrHX ~YHK~H~ rpHHa. O~HaKO KMeHHO 

~opuynu (48)-(5!) HnH (52)-(55) BMeeTe e o6uqaauu nepeeTaHOBoqaawu 

eOOTHOWBHHHMH HaH60nee,HBHO BHpalltaDT npHqHHHOeT:& eB060~HO!ti TeopHH 

KBaHTOBaHHHX·none~ • Bee ene~CTBHH ~HH MaTpHqHHX.aneKeHTOB, BHTeKaD 

~He H3 npHqHHHOCTH TeOpHH, eYTL cne~CTBHH STHX COOTHOmeHH~. Paayae

eTeH, eaMH aTH cooTaomeHHH- ene~CTBHe runep6onuqecKoro xapaKTepa· 

ypaBHeHH~ ~BHllteHHH ~nH OnepaTOpOB nonH •.. 

EenH ~T COOTHOmeHH~ (48)-(5!) B31iTl> cpe~HHB no KOrepeHTHIDl 

eoeTOHHHRM (4), (B) H (26), nonyqux 

~'l,..) .. \\A~~t1 
[ )~ 6.(.r-~x.') ·.~ 1(.11.') _: ~(lt.-x')\~'(.tl•)1 

t>:r~,t.) =~\!l"'r LD~b.~-,..') Kr(t.') -b.~-~·)~.,t\1'~)1 
.'f1ll(.) = -i \A'~>x• Slx-x.')~.., 'l''lx-') 

'iti't~<.) = ;. )A~x' \ii'( ... •)".,S(x'-:r-') 

(56) 

(57) 

(58) 

(59) 

~H HB~HaroHaH:&HHX KaTpHqHHX aneMBHTOB nonyqKM TaKHe Xe COOTHOWBHHH 

~:~<J.) = i. ).1~,.. [a~ b. (x-'1t)'f;_, (x!) -6..6c-Y-')o~ 'f~1(ll.')) 
~r .. ~~) = i\cl}x' L~~~lx-xi) f\'.1''-,lx.')-6.('11.-~)o"',Xt',_,(l<-')1 
't'~1 U<-'I =-i ~J~x' ~(x-1-')'6Jolt'~1 (11.') 
'\iis(}l.) = l. ~a>x.' 'f~1(x•) 'g'"' ~~'-)C.) • 
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(60) 

.(6!) 

(62) 

(63) 

:i' 

l 

,f' 
:) 

'I 

\ 

' i 

I I 
\ i 

" 
!f. 
''i 
'f; 

·l· 

~· I 
'( 

~OpMyHH (56)-(59) BHrnH~HT KaK,06HqHHe.~OpMynH ~nH npHqHHHOfti 3BOHID

~HH KnaeeuqeeKHX (c~qi1CnOBf1X) nonelti. PaayueeTeH, TaKolti BH~ I'!MeroT 1'1 

~pMynu ~nR MaTpHqHux.aneMeHTOB nonH Me~y nro6HMH coeTORHHRMI'l, He 
' ' . ., 

06R3aTeHl>HO KOrepeHTHHMH. O~HaKO ~HH KOrepeHTHHX eoeTORHH!:J. Haqanr,-

HHB 3HaqeHHfl 'f 1("1) If '()~ 'f1(ll!) SaBe~OMO MoryT BHCiHpaTLeH He3aBI'!eHMO 

~pyr OT .ztpyra B B~e eOBepUieHHO npOH3BOHIJHhlX, q>yHK~ill:J. 1.1 l'l, B <laCT

HOCTI'l, ~I'!HifTHh!.l.m. B noene~HeM enyqae none '.f 1~) (56) 6y~eT .o6na,llaTD 

BOHHOBH!.l ~pOHTO!.l (HanpHMep, nplf 'f 1(~<.1) =0' o4 cy1(x') :i. o~'-'i) ~Me eM 

<.~'\\f<~t)l'9')='f'(")=Ail--'<t-) , a (O\i~)\'f''>=&-1(lc.-~)<.ol4''> ). 
8Toro, · B00611\B rOBOPH, HeT ~Hfl npOI'l3BOHLHblX MaTpl'lqHHX aneMeHTOB .'f(x) -. . . -

(eM. ITpHno~eHHe E). 
COOTHOmeHI'IH (56)-(59) npe~CTaBHRDT·He qro HHOe;KaK TeopeMy SpeH

~e.eTa B KBaHTOBOlii TeOpHH CB060,Z\HHX nonelii (ep. Ilpl'ljjO~eHHti B) H I'IM8DT 
I 

CBOnCTB6HHY.D 3TO!ii TeOpeMe o()na<:Tl> npHMeHHMOeTI'l •. 

OTMeTHM, qTo e noMOil\LID (9),(20) H (33) n~rKo. BHqudnRroTeR epe~HHe · 

OT onepaTOpOB, npe~eTaBneHHHX B HOpMaHoHOfti ~OpMe. Hanpi'!Mep, epe,llHHe 

OT onepaTopa nnoTHOeTH aHeprHI'l H OT onepaTopa 4-HMnynr,ea cKanHpHoro 

nonR paBHH 

<.'V'IT..lx)\'f) =<.i'\ ~ ~ ""'" !ftx)'f~)+o~~.'9~)o~~.'f(lc.)-"d4lf(x)o4 ~(.x): I~'>= 
· . = i:-(W11.tf(Y.)'f1~) + b~c.!f~n""'¥'0<) -t>~~ (ll) o4tf'oy). (64) 

(~' \Pv\i') = ('9'1 ~~$'1(.: o4'i' o..,<f .- t 2i~v(o~ ~),_if 4-t'l\.1 ii): l i'>= 
== \Al'x ( ')~ ~~ (l..,q' - t 'b 4v ( o>-.q' ~ q' + 'WI'f.. <f' 4''» , (65) 

T.e. HMeroT Ty ~e ~pMy, qTo H B KnaecuqeeKol:J. Teopi'!H nonR. 

C nOMOmPID eOOTHOUieHHfl nonHOTH ~HR KOrepeHTHHX COeTORHH!:J. 

~ l'f)~'-«f' {~·\ = 1 .. (66) 

. (r,lle ~yHK~HOHanLHHlii HHTerpaJI 6epeTeR no V-.,e.lf't-) H lm -4!-)Hml no tlj1 .H ~I ) 

OT ('f~ I ~)\If~> MO~Ho BePHYT:&efl ~ .onepaTopy ~Clt) (H OT ypaBHeHH!1 • 

(60)-(63) K ypaBHeHI/lfl!.l (48)-(5!) ~Hfl onepaTOpOB) •. SneMeHTH('S'~\tf(lt.)J.f~) 
MOlltHO BHpa3HTD qepea (':f~ 1: If{)(~) .•. !f{lt10)~ \1.9~) o IT03TOMY, SHaH cpe.ztHHe 
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<.'1''1: 'i'Qr.1)•··1:f~.,):\~) ,l{JIH BC8X..,:. If BC8X ~~ If lJ 1 
, )(H. TIOJIHOCT:&Il 

a HaeM onepaiop ~(l.) , H Hao6opo:r ~ BoaucilltHO, cnpaBe,ti.imiio 'H 6onee 
- ,-r < 

CHJibHOe yTBep~eHHe, q:ro onepa:rop O,l{H03HaqHO onpe,l{eJIH8TCH CBOHMH 

,l{HarOHaJinHDIMH MaTpHqHblMH 3JieMeHTaMH (cu/2/, CTp. !87) •. 

5. IIPMii!EHEHME KOrEPEHTHillC COCTOHHIDi B,CJIYllAE B3Al1MOJlEiiiCTBMH 

06paTHMCH. K ypaBHe~~HM ·.ljeJIJieHa-ffHra~eJI,l{llaHa 

'9~)::. "'(Y.)+ ~1~,... ~-ca:tJlC.-111)~~·) (=~-~~-,t~!fl)(.)56c.,t~. (67). 

. .\r(.>c.): f\r(lc.)-~ot~!'IJ! ~-w;~-x•)jr{z.'). . (=S'(r.~,t~-f\(!.)S~.,~ (68) 
\1 . 

'l'lx) = \jl~)-ie~l~Y-'·Sut{!r.-~)A.!.r-•)1\'t!t') G si~-,t~'t'~)5lx.;t.~ . (69) 
-t. . 

I 

" r.l{e /t..(z.')='(r/\r, 'a ·~(x), 1\t'~) If 'V(.x.) noc:rpoeHD! H3 HaqaJinHDIX 

aHaqeHHii ~(.x.), o~ 'f(]t.), A"Qr.) , 14 A. I'~) H :lf'Qc.) ·c x.,-::.t1 no 

npelKHHM W<JpMyJiaM (48)-(50) (HJIH (52)-(54)). BTH ypaBH6HHH BM6CTe C 

.· O.ltHOBpeMeH.HDIMH nepec:raHoBoqmrMH coo:riiomeHHHMH co.l{epllta:r · nctiepnbi:Bruo

IJl.YIO HHqiOpMal\HIO 0 npHqHHHOCTH. BupalKeHHH B CK06KaX 06'!>8,l{HHf!IOT peayJin 

. TaT HTe~al\HH ypaBHeiiHiil Ttl Mory:r CJiylltHT:& ,l{Jui HID{Ollt,l{eHHH .. S~ -MaTpH~ 
B TepMHHax l9<zt) , A.t< l!<.) · H 't'{zl)_ 

MDI He 6y.l{8M'KaCaTnCH CJiyqaH 3aMKHYTOtl CHCT8UH B3aHMO,l{8HCTBYIO~HX 

. noJieii (3TOMY nOCBH~8Ha pa0o:r~8f),a JIHIDb KpaTKO OCTaHOBHMCH Ha ,TIPOC 
- • < • • • -0 . 0 -

:reilJDHX CJiyqaHX B3aHMO,l{etiCTBHH:· a) C BH81DHHM .TOKOM }~') (HJIH Jrlll!)) .. 
Ttl 6) C BHemmu.i nOJieM ~ \' (2o.') • _HHJKe, rOBOpH 0 KOr~epeHTHb!X COCTOHHHHX, 

M~ no,l{pa3yMeBaeM COCTOHHHH, nOCTpOeHHHe.no p8l\8nTaM nn.2 Ttl 3 H3 

onepa:ropoB 'f<1-) , l\ t' (x) HJIH 't' (!<) • 

a) BaaHMOf!eilc:rmie · c imemmm :roKow. Cpe.l{Hee OT onepa:ropa _ If (?r.) 

no KorepeH:rHoMy coc:roHHHJO <4) ,cornacl!o ypa:li~eHHJO (67) ,pa:BHo: 

. ( ~{)<.)> = 'f'(.x) + ~!'l~i A.~(_,.-x•) ~&) · · (70) · 
. t1 .·· . . -

If B8,l{8T C86H B :roqHOCTH :raK,KaX KJiaCCHqecK08 none, B qaCTHOCTH, npH 
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onpe,l{eJieHHD!X CBOilCTBax qiHHHTHOCTH ''f1(x) H )l>e) B npoc:rpaHCTBe 

npe,l{CTaBJIH8T CHrHaJI C qipOHTOM. 

O:rMeTHM, q:ro B o6cyllt,l{aeMOM cnyqae onepa:rop ~ (tt.,t.1) npHBO;HTCH 

K oqeHn npoc:ron ~opue , -- }1. 
. ;. \ ,1\x "(l<) Jll-) 

:j(t1,t..;) = (c\&Ltt.,t1)\0) : e -t
1 ~ = 

~ ~ . 
- · ~ .l~x "9t+>v.)j(!<.) i. J .l~x l.f'-J<x)J(!.) 

= <.ol~t~ .. ,t1)\0'> e." "'• .· · e. "'~ = 
t1 ~ t ~ .l'" ,l\~ JL>e)A{?I-~)i (zc.') ~ ~ a't,.. ~lx) Jl!<-) = ~ to e ... , 

( (o\ Sl"<1
1
-t.,)\O') ~ e --\ t~"" ~~r.' j(>()(-i)A.-+lx-JC.')iCt-')) ' 

r.l{e A M t:. + - CHMile:rpwqHaH H ~efiHMaHOBCKaH tlJYHK[lHH rpwHa 
~!;.,.:. :_. 

_CB060.l{HOrO ypaBH8HHH l!I<llKI'~- QqeBH,l{HO, q:ro 
\1 

5ltt. ~ t1) \ o). -. ~;l~"x 'fVt) j{J<.) \c). 

(7!) 

_(72) 

eCTD KOrepeHTHOe COCTOHHHe. (B cp0p1.1e (35)), T.e. B3aHMO~ei1CTBH8 C 

KJiaCCifqeCKHiol BH81DHHM TOKOM pollt,l{ae:r q1fCTO.KO;epeHTH06 COCTOHHHe/!, 2{ 

Cnyqafi ypaBHeHHH (68) aHanorHqeH. 

6) B3aHMOf!8ilCTBH8 C BH81DHHM nOJieM. l33HB OT ypaBH8HHH (69) Cpe,l{Hee 

no KOrepeHTHOMy COCTOHHHI0,(26), ·UOJiyqaelol ypaBH8HHe 

< '%'~)> = 't''(Jt) -\e.\ .l" x' s'lU.~-x·)l.C!<-')( ~{x.;)>, (73) 
.· . ~ . ' 

TOllte aHanorHqHoe KJiaccwqecKHM ypaBHeHHHU. PeuieHHH ypaBH8HHi1 (69) H 

(73) npe,l{CTaBHMH B BH,l{e 

't(.x) = i ~!'~"' ~~(_x,y;')\ \fl"~, (74) 

<llflr.)>= i. \~lJC.1 ~~ut.<.x,x')'(4lt' 1 lJC.'), . (75) 

r,l{e ~~(.~,,..~- aanaa,l{HBall~aa.wyHKl\HH rpwHa BO BHewHeM none. Ecn~ 
JJ-ynopH.l{OqlfBaHHe OTHOCHTCH K onepa:ropaM~l,_) ,-TO, oqeBH,l{HO, qTo, 

<:It='(!(,)··· ~C/t~:> = i.k ~cl!.x'.-.A1x',. 5~<."-t,x~)",.'\'l~.) ... 1:,/l..'t.«.~"'x!W"''t''G-c.~). (76) 

YpaBH8HMH (70) H (73) CHOBa Hlol61lT CloiNCJI TeOp8MN 9peH~ec:ra.· 
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I 1/ ,. 
I· 

IIP!tfJIOJIEHHE A 

K COOTHO~eHH!D( nyHKTOB _2a K 3a Jt06aBHII COOTHOmeHHH .x) 

. -<...fl•) 'fl•>)-('l'l+) !fl+))l ·. -:i.(l9'r,..J tDI(.IJ\ · -('f'(+) ~(+i\ .. 
. t'f') =:e. ' · ' o) = e 1 

. ,..,. · 1 e. ' ') \o) Ci.i> 

(Ol'f'):: e..~ -\-<."f'"-','f'{_,) 

<<Dr I tD' ) - . -4 (. \f~l-', '!~t->) _T:.. ( r.p''-J 'f'""'' + ( cl'-' . .tc-.>). ~!. •1 - e ,_ , ~ ' 1. ,.,. of 
·: ; . · ·• · · . ~1.· • . ' · • (A.3) 

.,'I>- \. :\•"f(.-) +i._ j.'!(+)\0'~- -.\ h~,.1~'tl~)b!'\"'"'1)'ll<t) •.1·'1'+) \ 
: - ~ . ..· ... ,._ e ·I, ~ · · o~ 
. . ~L , . · '' (!.4) 

(0\3)::. .Q.-4.- t!"il'-'j- l~)lf'\x-"a-)Jl<t) · .. 
. . · 'lt · , 1 · . CA.s>' 

. <:st i'li) = e -{- tc~~ .. l'!(lf.")-l1t~~)6c-os-)(lh).-lt.l't~ -t\~~x_~\l,~.A.~)lttoa-) ... 
1·, IlpH HX~-~onytieHHH HC~Onr.ayllTCH ~p~ymr. ·' . • (A.

6
) 

.... 
[, 

i 
l 

(!.2) 

'.• 

1.,. 'fl+)~) = + ~-~+t\\'t. ~\.~)(?~.) (A. 7) . 

[ :;(~)(7.) , ':9l±)l~ )1 = ± ~3> \ ;~ ~i k~-1-) = i 6-'+.J(!.-'!) . (A.B) 

At.:t.) =- b.t-) (:~)+b.<.+)~) , b.{ii<?c) =· t[At-)Cr-) -~+)(!t)1 (!.9) 

X)_n~a KOIIUJieltcHbiX B6JIH'lHH ( '} , t) = \ d'lC."(!'t 1 'It f - ,_* ~It .i) • 
' ...... 

~ 

... ., 
14 

H TOllt,lt6CTBO - ~ ... 

• .c.cl+~ ·;,., e..J. e..f> e_-\.C.L,f-1 · · -(A.ID) 
' . . . . ' . ' ' 

. Bepuoe npH" (.[.[6..,\"11~ Ct~- c.i.: ,f-11 = 0. 

. Paa6eeaee ua nono~enr.ao- ~- oTp~aTeJI:r:.aoqacTOTHhle_·qa~H uollilio 

OCYDJ,6CTBHTI> CJI6JtYDII1,HilH ·. CrlOC06iufH_: 

t+) . +- -{ \ J."t .. - ,.,.. . • J. . . I 0 ) 
~ '><.) = _ - .. -. --.. u '-J. .,t-"C ._.·. , ,£~ + (A.II) 

" 2.:nt. 't:+\.\:. .} · · · ·· · 

11J l~\Y.) = i \ ci?. ~·[~~ i~+)(:i.:_~,) \f<.~;)- .b..t+\'11.-·~.')o~ 'f(.l<.'~ CA.r2> 
' . 

~ ~'i)(_i() ='i.(-t + ~ }~lY-) 
2. . H (H= ~-fl.+~),. ~· -~(~.!3) 

aanpHWep, · ·. · 

b..t~)<.~)=·± -t _L_h .. 6-lY:;-t:-~)._ 
2:tr\. ) ... + \.'i.. . ' 

AHaJIOrOHiJHLie c»opMyJd.i'. MOlEHO. aan~caT:r:. H JtJIH ;npyrHX noJiei1 •.. 

, (A.;£4) 

.· ITPMOIEHHE E 

llaTpH'liiiiiH axeMeHT <. 0 r.:fc;.) H> •. npe;ztCT8BnflJlii!Hfi O,llHO'l8CTH'IIHOe ' 

COCTOHHHe, eCTI> nOJIOZHT6JII:.HO'Il8CTOTHaH ~yHKUHH • 
·' 

~4 <M'f~<')\1)::- ~-A.~\"<-z. <.o.\~LY-)\1) HnH \ (.x \ >=- H<.x.L), (E.I) 

r;ne aanHcr. <.11. \ >a <o ~~.;) \1> OTBet~aeT c»oP_Maneaw.y KBaHTOBo« U:exaHHKH 

O;l!HO'l8CTH'IHWC COCTOHHHfi. fiOSTOMy Ha'llaJII>Hhle yCJIOBHH·H6,MOryT 6!11TI> 

. 3a;ll8Hiil H638BHCHII0 1 npH'1614 1 ecnH O;l!HO H3 ~HX ll!116pa~~ ~H~HTHHM~ ;npyroe 

He 6y;neT ~HHHTHblll 1 HanpHIIep, 
. -.:.: 

. 4.c.\ 'iV'') 1 ~> =~.l~~-q)':, o~,<:o\~t,.'>\1) = ·~ ~-t.';~ot~ ._~<.~':-i) .':c~.'2> 
3BOJIIl1Ufll <. 0 l 'f (ll)\ -i.) ~OZ}lO 38UHC~TI> B CJI~;ztylm~liX ~~T!IIpex ~pllaX : 

<: Ol'f~)\1).= i·\.l!.ll'[o~ ~(.x~x')(O\'f~)\1) -~()(.:~') o4(o\'f<.X'1\~'>1=· · (E~ 3) 

= ~ \J\.x'[ f.!~-l~x-~)(o\~tr.~\1) _::~<.-)~-~)l~,~o\<f~)\1>}= .. _(!'_~~) 
(B.S.) .. =-1l\!l~r t,.l~}(.lr.-K')~-t(Ol.~(r.')\1).: 

l . ( . ' . = 1.\. }!~~~ }~tt->(?c'->C')<.o\'t~')\-1) 
'' 

(B.6) 
\' 
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(K8K ,1.\Jlll Jlll6oro IIOJIOSJIT8JD;H01laC'f.OTHOro p6116HHll yp8.BH6HIIll llltKI'). C 
. -

TOilKH 3peHHll SBOJID~IIH no ypaBH8HHn·mpe)tHHrepa·ecTeCTB8HH8 ~pua (B.6~· 
. . - . . . ·. ' 

HO :s pauKax ypaBHeHHll illpe)tHHrepa'uu Ha'faJIKHBaeuca Ha TPYJtHOCT~ c 

npHilHHHOCTDn. ,l(eltCTBHTBJI:&HO, )Via COC~OllHHll. .(x \ .'> , . COrJiaCHO . (B~ I), 

a:soxmriu10 Ko:&Ho aamtcan: :s · BHJte 

<.~ \ '> = ~ .l"x.' <"' \ x.':> <x.'l > = e.-\ H h-t') <_;:" t'\ > ·, 
r)te (pyHK~HH npeodpaao:saHHll <x\,c./) ~ ec~~ 

. Cs.7) 

(.)1.\)1.'>= e.-.at(-t-t')Cj;(.~-;(')= 
' ' ' 

.· . (B.S) 

[ m. :\"1 1 
'L t.- t• npH H .. _ A.. (HepeJI!lTllliHC'fCKHit (B. 9 ) 

L !1t\.(~ -t•)j . e. t.WW1 •.• c_Jiyllalt J ~ 
. , • !!1,.(ir-;t')1. . 

= i1. ~· b..l:..)t~-y..t) . npH H_ .. ~-A+Wit.(pe~llTHBHC'fCKHlt {B IO) 
~ v- . · . . cxyqalt ) • 

<llyHK~Ha npeodpaao:saHzli <.x.l '1<.1') ecu .allnJIHTYl.\8 llepexo)ta xa 11.1 

H, Ka38JIOC:&. 6H, l!CJI8,7.\CTBH8 npHilHHHOCTH ,7.\0JI:IHa .paBHllTDC!I HyU . 
:-· ., . . --~' -. < '<'' ' ( •• :.·~. ' -· '.. J • 

B lC 

npH 1IpOCTp8HCTB8HHOIIO,l.\06HHX '1.-'1.1 ·• 0~H8KO _STOrO H8T )t8:&e B p6JI!ITH 
.. . I 

BHCTCKOI4 CJiy~ae. JlOK8JIH30B8HH06 B H8li8Jl:&HHit MOII8HT -~- C~C~OllH,He, 

cm:~~eu, c 

(x' \ '> = b lii:"'-1) CB.1:0 

MrHOB8HHO paCIIJIHBae~ca. ~TaK, eCJIH COCTO!IHHe (B.II) JIOWH30B8HBOe, 

TO TeopHa ~enpHilHHHa, ~ ecJIH TeopHH npa_llHHHa, !rO a'fo cocTOllHHe He 

JIOK8JIH30BaHHOe. 

, 'c !rOliKH apeHH!I KB8HTOB0£1 TeOpHH noxa KB8HTOB8ll ifeX8HHK8 O,l(HO'lac

TltlllHHX COCTOllHHit,_ Y.7.\0Bll8TBOPJPJDUJX. yp8.BHBHHD nlpe,l.\II!Hrepa, - Jim 
cocTaBHaa t~acor:& noxlio·tt !reopHH, :B ocHo:se ICoTopoa Jiezu ypa:sHeHxe· Wll!Kl" 

c npHCYJIIelt euy npHliHHHOCTLil. Ha 'lleTi,qiex PaBHO~eHHHX 'aanxcel SBOJIIl~H 

(B.3)-(B.6} HaH6oxee npoapat~Hii nep:saa, OTpaJEall!q8H np.HliHHHHlt xapaKTep 
~ . ' . ... . . ..:_ .. ... 

TeOpHH H II03B011lllllJI8H 0671!1CHllT:& K8:Kyli(88C!I Hapy1116Hltle npBliHHHOC'fll H8Jlo

:.. KaJI:&Hocn~ uat~~~HHX ~cxo:sxa_~· Hanlnmep' · ·oi.2): · ·· 
Cyl!lecuo:saHHe pemeHBit :solnio:s~ro. ypa:saeau, He .o6JI8,!(81lJIUIX (ppoHTOM, 

;,¥·, .~ ... -:,.· 

;. 16 

:raK1!X 1 Hanpru.~ep,KaiC IIJIOCKa.fl BOJIHa,)lJI.fl KO:ropolt K TOMY ll:8 IIpH 8HOYaJIIJHOlt 

)lHCrrepCHH W830BaH CKOpOCT:& IIOE8T npeBHill8T:& CKOpOCT:& CBeTax), BH3B8l10 . . 

OII8CBHI'Ill 38 npH'IHHHOCT:& Bill~ B KJI8CCH'IBCKO~ BOJIHOBOlt T80pHH BCKOpe 

nocne coa,l(aHHa cne~xaJI:&HoM :reopaH OTHOCHTen:&aoc:rH. ITpo6xewa 6uJia 

paapemeHa 30IIM8PW811L)l0M H BpzJIJ.iyaHOM B 1910 r. B TOM CMHCJie, liTO He 

:scaKoe pemealtle ec:r:& cHrHaJI,. cnocodHHlt nepeaoc~:r:& Hawopua~HD16 ,I7 TaK, 
. . 

pemeH!tle c WPOHTOM - CHrHax, a nnocma BOJIHa, paBHOMepHo aanoJIHHID~aa 

BC8 npOCTpaHCTBO, He BCT:& CHrHaJI. rpynna BOJIH C npOCTp8HCTB8HHOlt 

H80)lHOpO;zJ;HOCT:&ID, ,l(8E8 He 06118,1.\aD~aH ~pOHTOM, cnoco6Ha nepeHOCI'JTb 

Hawop~a~Hil, KOTopaa pacnpoc:rpaHae:rca c rpyrrnoBow cKopocTLID, He 

npeBOCXO)l!l~elt CKOpOCTH CBeTa. 

ITOCKOJI:&Ky KBaHTaM IIO onpe;zJ;eJI8HHID COOTB8TCTByiDT ITOJIOEI'IT8JI:&H0-

'18CTOTHH8 ITJIOCKH8 BOJIHH HJIH cynepii03H~HH TaKHX BOJIH, TO yHH'ITO~BHH8 

H pox)leaze KOHe'IHoro t~HcJia KBaHTOB onHCHBaeorca ae~HHHTHHMH ~YHK~HRMH. 

BosKOJEHo, s:rltlll o6~HCHHe~cH xaxy~eecH HapymeaRe rrpR'IHHHoc:rR B pa6o

:re/I8/. 
Bonpoc 0 cymeCTBOB8HHH llBHO npH'IHHHHX 8MITJIHTY.lt H IIJIOTHOCTH 

BepoaTHOCTl/1 B X-IIpOCTpaHCTB8 IIOKa OCT88TC!I OTKpHTLIM:Xll). 

) . ·'k-- •.ffQ t . . . 
x KaK H ;zJ;Jia nnocKoM BOJIHhl ~... "'-t •~ , y;zJ;OBJieTiiopaD~e~ ypa:s-

HeHHil illll!KI'. . . · 
XX)TaKHe aMIIJIHTY.ltlil ,ltOJIXHhl 6h!T:& cynepii03H~H~H non6xHT8JI:&HO- H 

OTpH~aTeJI:&H01l8CTOTHHX.pemeHHlt ypaBH8HHII !n<PKI', a IIOTOMy,·no-BH)lHJIOIIYt 
,l(OJIXHH 38)l8BaT:&CH He O,ltH0£1, a. rrapoR (pyHK~HR, H81Ipltlllep, lf (/c.') = ~(><'-';!-) 
H o.~, 'fli'-')"' ~~~ ~(..ot'-1-) • Pom; IIJIOTHOCTH BepOllTHOCTH, no-BH)lHIIOIIY t ;zJ;OJIXRa 
HrpaT:& n1IOTHOCT:& 3HeprHH 

. T00 L"-) = -~ [ ""t ~) '{i()<.) + Dk 'flK) '~>~c:Y'V<.)- o~, 'f{")),.<f(X.~ , <. · (B~12) 
KOTOpaa rO;zti/ITC!I H ,l(Jlll.B81!l8CTB8HHhiX,H ;ztnH KOMITJI8KCHhiX IIOJie£1 H pa:sHa 
ayJID TaM, Ky;zta cHrHaJI iie ;z~;omen.(OTMe:rmi,qTo T00 rroJIOXHTeJI_:&Ha ;z~;aze 
B T80pHllX CO B38HIIO;zteitCTBHell: !J. 'r80pH!tl CO CBll3:&D '5" , B CKaJillpHO~ • 
3118KTpO,ltHH8MHK6 1 B T80pHH flHra-MKJIJICa, B TeOpltiH THrOT8HHll H T.,lt.) 

B KJI8CCH1l8CKOit OITTHK8 H pa,1tHO~H3HKe BMB.CTO B811(6CTB8HHHX H8ITpllli8H
HOCTe£1, B8~8C'rB8HHOrO 11CHrHaJia11·, H OdhlliH0£1 IIJIOTHOCTH 3HeprHH UtJill 
IIpOCTOThl nyCT:& 3T0,6y,l(yT CKanHpHOe IIOJie ~(~) H IIJIOTHOCT:& 3HeprHB 
(B.I2)) '18CTO HCIIOJI:&3yllT doxee rpydue, HO ynpOJll8D~He p8Cil8TH BBJIH-
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·.·• 

:_, .. 

IIPIDIOIEHRE B 

YpaBH8HH8 illpeAHHrepa OnHCHBae~ TOXDKO nOHOZHT6JlbHH8 ~aCTOTH H . . .. 
n03BOJIH8T BHp83HTb BCe npOH3BOAHH8 no BpeKeHH OT HCKOKOa ~YH~HH; 

a,cneAOBaTenhHO, ~/cawy ~YHK~HD ~epea ee uaqaXDHoe auaqeuze.YpaB-
. :. - . ~ 

He~ze BTOporo nopanKa OnHCHB88T ~aCTOTW AByx SHaKOB H nOSBOHHeT 

BNpaSHTb qepea HaqaXDH~e 3HaqeHH8 TOXDKO qeTHN8 npOHSBOAHNe. nnH . 
. . 

BN'IlHCJI6HHH H8ll8THHX He06XOAHK0 38A8.Tb nepBy!l npOHSBOAHY!l no BpeMe-

, HM. B COOTB6TCTBHH C STHK ~ 
· 1.(.\-t.')a \ r; 1 ·c::.t"[(t.-1!)0 1 ~ 

1 (.x.) = e. " 'f ~ t') =- ~ Llt.--c)o.,l + 4 .1 n 19~ t.~. . ' · .,.tt " '<B.I) 

r1Cll0Hb3YH ypaBH8HH8 ill~KI', nonyllaeK 

~Vc-).= ~[J-~+~t.(-t-~)1t.qlt:,-t.•) +. ~l"[7lt-~)]i0,.~~,-r) '(B.2) 
-6.+"''1. 

llTO coBnaAaeT c ~pwyno~ (48) nocne yqeTa 
. ,. . . . I 

" I. •) c,~lo\ L J-~+\10\t l\-~)~ ) 
~ ""'-"' =- s l"it-x' • 

: ~-~+W\'L . . . . 

(B.3) 

~opwyna (48), aanzcauuaH-B CHKB~nzqecKoa ~pwe (B.2),coBepmeuuo 

qzuy: "auanHTHqecKH~ cHruan" It' lt) , KOTopHa onpeAeXltll'l' KaK nono:u-
T8XbHOqaCTOTHyn ~aCTb B8~6CTB8HHOrO CHrHaJia 

·. . ljl(;t.):. _L ( ~ IO(- 't -) 
~:ni.} "t:...\~ ,..,_, -~ 

H HHTeHCHBHOCTb 1 = l't'\2.. QqeBHAHO CXOACTBO c KBaH~OBOA wexaHHKO~: 
. aHaJIRTHqeCKHli CHrHax··- auanor. BOJIHOBOI.t ~yH~HH (H TOZe YAOBneTBOpHeT 
· "ypaBHe.HHD illpeAHHrepa"), .a HHTeHcHBuocn - auanor nnoTHOCTH BepoaT

HOCTH• "cnoXDaoBaliuHe 6ea orpaHH'IleHHli, ·an nou·fiTHa wornH 6H cubuo 
HCKa3H~b KapnHy. B ~aCTHOCTH, aHaXHTH~eCK~li CHrHaJI'H HHT6HCHBBOCTD 
JIHIII6HH npHllHHHHX CBOliCTB {He~HHHTHH),B. OTJIH'IlHe OT Be~eC~B8HHOrO 
cHruana "9 H nnoTHOCTH auept;_HH T00• TaK, AJiil 'f(lr.) =-A.~-"') HKe~K 
'i ":' Al·'v.-~·) H I =\~-1 ~-l(·)\ (XOTH BPM Jill KTQ-JIH60 pemKJICH 6H. 
npHKeHIITb,STH llOHHTHH K CTOXD MllpOKollOJIOCHOKY CHrHany). He HBJIHDTCH 
JIH TaKHe o6~eKTH,KaK BOJIHOBaH ~yHK~HH, nnoTHOCTb BepOHTHOCTH, a, 

·B03KOSH0 1 -H BepOHTHOCTH8H HHTepnpeTa~HH B KBaHTOBOa ~eOpHH TOZe 
ynpo~eHHHKH nOHHTHRwH C orpaHH~eHHOI.t 06JiaCTbD npKMSHHKOCTK (cKaZeK, 
UpHKeHHKHKK TOJIDKO K8 y3KOllOJIOCHHK CHrHaJiaK11 )? . 

II 

auanorH'IlHa aaKOHy SBOJI!l~HH onepaTOpa KOOPAHHaTH KB8HTOBO-M6XaHH

ll6CKOrO OC~HHJIHTOpa 
.,~ '. :.. ~ .. 

·xli}::; ~ [~l~~~)]xtt.•)·,+; · ><-~[t;.}l'io-~')] r~) ·. · (B.4) 
c..<l. . m.. 

Toquo TaK l!te1 !fJOp~yna (56) aHaJIO~HtlaaTeopeMe 9peH~CTa ){JIH OC~HJI-
JIHTOpa 
it~)-~ ~ [~ l~-~)}~(t•)_+ ~t!h[L.)l-\:..:-t!)} '"jilt'}..· . (B.S). 
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