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1. B a e ll e H ff e 

BcKope nocne Toro, K8K 6blll0 DOK838HO, 'ITO I'8MffnbTOHH8H cna6blX 

B38HM01l8l!CTBHA H8HHBapH8HTeH OTHOCHTenbHO npocTpaHCTBeHHOA HHaepCHH 

p H 3BpSI.QOBOI'O conpmKeHHll C ' naHllay /l / BbllWffHyn I'HDOT83Y O CP

HHBapHaHTHOCTH acex B38HMOllel!CTBHA B npapolle, BKnI0'18ll cna6b1e B38HMO

ll8l!CTBHll, 

EcTeCTB8HHblM cnellCTBHeM STOA I'HDOT83bl llBHnacb TeopHll llBYXKOMno

HeHTHOI'O Hei!TpHHO: B 1964 I'Oll.Y, OllH8KO, KpOHHHbIM,_ cl>HT'leM H llP.• 121 

6bm o6HapylKeH B8CbM8 pellKHi! pacnall llOnI'olKHBYlllHX _KL :.. Me30HOB Ha llBB 

rr - M830H8, Ecn!f HMeeT M8CTO CP · - ffHBapHaHTHOCTb ecex B38HMOAel!

CTBffA; TO TaKol!_ pacnall aanpemeH. 

B nocneJ:1yIOlllH8 I'OJ:lbl 6bm BblnonHeH uenb1l! pS!A SKCnepHMeHTOB, B KO

TOpblX peaynbTaT KpoHHHa H llP, 6bm DOllTBepJKAeH H YTO'IH8H, B 9KCnepH

MeHT8X IS,4/ Ha6n101lanacb aapHllOBaSI aCHMMeTpHS! a pacnanax IC L ➔rr ± £~ 11 , 

T8KlKe llBnS1IOlll8SICSI npS!MblM llOK838TellbCTBOM HapyweHHSI C P- HHBBpffaHT

HOCTH, 

B CBSl3ff C STffMff ODblTBMff 6binO BblABHHyTo MHOI'O I'ffh~--~ea, KOTOpbJ8 

npaaenH K nocTaHoBKe uenoro pSIAa sKcnepuMeHTOB no npoaepKe C-u;T-HH

aapuaHTHOCTff CffnbHblX ff sneKTpOM8I'HffTHblX B38ffMOll_ei!CTBffii, 

.ao CffX nop He 6bmo 06HapyJKeHO sc!>c!>eKTOB, CBffAeTenbCTBYIOlllffX O He

coxpaHeHffff T nff60 C HHB8pff8HTHOCTff CffnbHblX ff sneKTpOM8I'HffTHblX 

B38HMOAel!CTBffi!, BalKHbll! pe3yllbT8T STffX 9KCnepHM8HTOB COCTOffT B TOM, 

'ITO aepXHffe rpaHffllbl B03MOJKHblX T ( C) H8ffHB8Pff8HTHblX 8MDnffTYll 3H8'1ff

TenbHO CHfflK8Hbl, 
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3necb 6ynyT paCCMSTPHBSTbCSI «peHOMeHonorH'leCKHe B0npoCbl, CBSl3SH-

cp ' 0 /5-11/ 
C HapymeHHeM -HHBSpHaHTH0CTH B pacnanax K - Me30H0B • Hble 

I 
BHa'lane Mb! o6cynHM a«jiqieKTHBHOe YPSBHeHHe nng CHCTeMbl K O 

- K O 
• 3aTeM 

I 
5ynyT paCCM0TpeHbl pacnanbl K L .. 2 17 H nenT0HHble pacnanbl K L - Me30H0B. 

I . . 
,a 38KnJ0'leHHe Mbl o6cynHM Monenb CBepxcna6oro B3SHM0neiiCTBHSI Bonb«peH-

lwTeiiHa 1121• . 

I 

I 

I 
O 0 

II • CHCTeMa K - K ' K L H K s - 'ISCTHUbl 

nony'IHM aqi«peKTHBH0e ypaBHeHHe nnst BOnHOBOil qiyHKUHH CHCTeMbl, onH-

CblBSeMOil cynepn03HUHeil K 
0
-. K0 

-cocT0SIHHil 
113,71 . ByneM HC.xo-

" 
AHTb H3 o6mero ypaBHeHHst IllpenHHrepa 

a1 'I' <tl > 

a1 
- HI 'I' ( t) >' (1) 

rne H - nonHblit raMHnbTOHHSH, a I 'I' h >>-BeKTOP C0CT0SIHHSI. Ha ( 1) cne;_ 

nyeT, 'ITO BeKT0p C0CT0SIHHSI B mo6oil' M0MeHT BpeMeHH t > 0 CBSl38H C 

C00TH0WeHHeM BeKT0p0M COCT0SIHHSI B HS'ISnhHblit M0MeHT BpeMeHH t • 0 

-!Ht 
I 'I'< 1 > >;.. e 

. -1 00 

I 'I' <o> > .. -. -. -· J 
2rr i ;,..,. 

-IEt 
e dE 
E.:..H+· j'l'(O)> 

. 1 f • (2) 

: O603HS'IHM o6paTHblH onepaTOP B (2) cneny101UHM o6pa30M: 

G + ( E) ,- E - H + it (3) 

nonHblii raMHnbTOHHSH H BCerna MO>KeT 6b1Th npencTaBneH B BHne CYMMbl 

H .. H 0 +Hw 
(4) 

rne H "' - I'SMHnbTOHHSH cna6b!X B38HMOneiiCTBHii, a H O npencTaBnSleT 

coooii CYMMY CB06onaoro I'SMHnbT0HHSHS H I'SMHnhTOHHSH0B ·cHnhHblX H aneK-
0 , --0 

TPOMSI'HHTHblX B38,HMOneiiCTBHA. O603Ha'IHM qepe3 . pc > H K > HOpMH-

pOBaHHble BeKTOPbl COCTOSIHHii K 
O 

- H K O 
- qacTHU ·B HX CHCTeMax noKost. 
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BeKTOpbt l K O > H I K O > S1BnS110TCS1 co6cTBeHHblMH BeKTopaMH onepaTopa H /). 

ByneM npennonaraTb, 'ITO I'SMHnbTOHHaH H o HHBapHaHTeH 0TH0CH
• 

TeilbH0 CPT npeo6paaoaaHHH. Torna I KO 
> H I KO > stBnS110TCst Bb1po>Knea-

HblMH co6CTBeHHblMH BeKT0pSMH Ho 

H
0
jK

0
>eml 

0 

K > 

(5) 
I -o -o 

H 0 K > .. mjK >. 

rne m - MSCCS Ko(Ko) '18CTHUbl. 

O603H8'1HM BCe npyrHe co6CTBeHHble «pyHKUHH. I'aMHnbTOHHaHa H 0 'le-

pea I i > • HMeeM 

Ho I i > EI Ii>. 

Llanee, 6yneM o6oaHa'laTb BeKTOpb1 I K
O 

>. H I k O 
> 'lepea I a> 

(a=.J,2; IK
0

> .. ji>1 , ji: 0 >--l:b). O'leBHAHO, 'ITO <al i>• 0 • BeKTOp j'l'(t)> 

BCerna M0>KH0 paano>KHTb no nonaoii CHCTeMe co6CTBeHHb!X BeKT0POB onepa

T0pa H 0 

j'1'(1) >=l:la>a (1) + l: Ii> h
1 

(1). 
a a ' (6) 

Ilpennono>KHM, 'ITO B Ha'lanbHblii M0MeHT BpeMeHH I "' 0 BeKTOp COCTOSIHHSI 

CHCTeMbl npencTaBnsteT co6oii cynepno3HUHIO I K 0 > H I K 0 > cocTostHHii, 

T.e. ttTO 

j'l'(0) > -l:la > a (O). 
a a (7) 

nony'IHM ypaaHeHHe nnst B0nHOB0ii ¢YHKUHH a~ (I) • 

Hcao, 'ITO npoueccbl B CHCTeMe, K0Topast B HS'ISnhHblii MOMeHT BpeMe-

0 - 0 
HH npencTaansteT co6oii cynepn03HUHIO K a K 'ISCTHU, o6ycnoBne-

- · 0 ~ O 
Hbl aanH'IH.eM cna6b1x aa_aHMoneiicTBHii (pacnanbl, nepexonbt I K > .. j K > ) ._ 

Cna6ble B3811MOneiiCTBHS1 M0ryT 6b!Tb paCCMOTpeHbl no' Te0pllH B03Mym'eaHii. 

x) !Ko. 1,..o. 
>H K > h co6CTBeHHble «pyHKUHH onepaTopa CTpaHHOCTH; 

ryT 6b1Tb co6CTBeHHblMH «pyHKUHSIMH nonHOI'O I'aMHnhTOHHaHa H 

paTop H He KOMMYTHpyeT C onepaTOpOM CTpaHHOCTH. 
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YM11o~asi (2) Ha BeKT0p < a I · , nonriaeM 
/ 

-1 -IEt 

<al'l'Cd>·•a (1)=---fdEe 
a 211i -oo 

I·<al G "(El la'>"a (0), · 
a' + a' . (8) 

Ha (3) ll (4) HeTpy.AH0 Bl!.AeTb, qT0 onepaTop G+(E) ynoBneTBopsieT ypaB-

HeHIIIO 

G(El• ----- + 
+ E -H0 +~i E ;_ H o·+l l HwG +(E). (9) 

O-rcro)l.a MOlKllO nonyqHTb ypaBHe1me· nm1 H1ITepec_y1omero 11ac MaTp1Iq11oro ane-

M0l!Ta < a I : G + ( E ) I a , > • .llelicTBIITenbHO, !13 (9) HaX0/llIM. 

<a I G (El la'>· .. 
+ 

8' , 
a a 

E -m +i l 
+, E. _ . [ I,5a!Hwla"><a"IC+(Ella> 

-m+1 l a 

(10) 

+I< a I H I i > < i I G ( E) I a'> ] • 
I . w + . 

.llnsi Toro qT06b1 CBSl3aTb MaTpHqHblli aneMeHT < ii G + (E) I iz > , BXOllSIIUHli 

a npaBy1u qacTb (10), c MaTpll'lllblM ;;ineMellT0M <a" I_G+(Ella> , o6pa.,_ 
TllMCSI K onepaT0pllOMY ypaBHel!HIO (9). nonyqaeM 

<iii:: (Ella>~ l [ I <i IH la"><a"IG (Ella>+ 
+ E -·E 

1 
+if a,, W + 

+ I< ii H I i'><i' I G+(E) liz>]. 
1' w 

11Tepupysi ST0 ypaBH0HHSI, HaX0lll!M 

<ii G CE>la>+ 
------I[<ilH la">+ a,,. w E-E

1
+il 

+I<ilH li'> 
t' w . 

------< i'I a I a">+ ... ]<a"I G (E) la>. 
E-E

1
,+·ic w ··· + · · 

(11) 

( 12) 

B KBanpaTl!b!X CK06Kax - PM no CTeneHSIM K0HCT8HTbl cna6oro Baal!MO/leli

CTill!SI G • 
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C Il0M0IUb!O ( 10) H ( 12) nonriaeM 

8 , 
<al G (El la'>• a a + • . I<al R(E.) la "><a "I G (E) I a> ,I'.Ae 

+ E-m+lc · E-m+ir a" · + (13) 

<alil(Ella">•<alliwla">+I<alHwli> 
1 

. <ilH la·">+ 
I E-E 1 +1£ w 

( 14) • 

+I<ajil Ii> • <ilHwli'> 
1 

<i'IHwliz">'+ .. . 
1,1' w E"-"E

1
·+ic E;,,.-E·

1
,+if .. . 

O6oa.HaqnM qepea ~+<El n _!l ( E ) 

<alG+(E)la'> !I <.al R(E)!a'> •. 

2 x2 MaTpl!Ubl C aneMeHTaMH 

Terna ypaB11e1111e (13) MO-

JKeT 6bITb aan11caHo cneny10IUHM o6paaoM: 

G (El• ---+ ----- R(ElG (El. 
.:".'+ E-m•+if E-m+il ·= -+ · . ( 13a) 

OTCIOJla HaX0/llIM, qTQ 

_£jEl• 
E -.ri,..; !!_ ( E·) + i l 

( 15) 

OTMOT!!M, qTo np11 nonyqeHIIII ST0I'0 BbipaJKeHl!SI He nenanocb llHKaKl!X 

np1I6n11JKe1111li. MaTpHua _I_!_ ( E l npencTaBnSieT co6oli psi.A no CTeneHsiM K0HCTaH-

Tb! cna6blX B38HMO.AeliCTBIIH G n 0.ACTaBllSISI ( 15) B ( 8), nonyqaeM 

-IE t 

a ( t) • 

I'.Ae 

-_1_ f 
2 IT i 

e d E 
a ( 0), 

E;.;m-R(E)+ic --

a ( I ) 
a(t)~( 1 ). 

· a
2

Ct) · 

(16) 

3neMeHTbl MaTpHUbl J!,(E ) MH0I'0 Mellbllie M8CCbl m 

eT, 'ITO nonroc Il0.AHHTerpanbH0I'0 BbipaJKelll!SI 6n!!30K K m 

• 3To oaHa'la-

• 3aMPHllM noa-

T0MY B (16) 1!.(E) ➔ ~(m) • 3To npu6nHJKOHl!e ll8'3b!BaeTC ;m6n11-

i1rn1111eM BalicKonqia-B11r11epa 
1141 

Ono 0CII0BaH0 na ManoCTII B38HMO.AeliCT-
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. BIHi, Bbl3blB8!0mero nepeXOJlbl MelKJIY 6a3HCHblMII COCT0l!HllllMII. B np116n11JKe

HIIII BalicKonljla-B11raepa 113 (16) HSXOJIIIM x) 

-1Ht 
aCt),.e a(O), 

rJie 2 x2 MaTp11ua J{ paaaa 

J{= m +l,!_(m)._ 

TaKIIM o6pa30M, Jinll BOnHOBOli ljlyHKUIIII a ( l ) 

cncTeMy, Mbl nony'l11n11 cneJiy10mee ypaaaea11e 

a a ( t) 
a t . . .. J{ a( t ) • 

Ha ( 14)1 Y'IIITblBSll, 'ITO 

, on11cblaa10meil: K
O 

- K 0 

m ~E
1 

·+i£ .. 
•p 

E 
-i1rl'l (m-E I),. 

m - I 

nonyqaeM, 'ITO aljlljleKTIIBHblil: I'8MllnbTOHll8H CHCTeMbl paaeH 

I'Jie .M II r 

J{ •M - _Lr, 
2 

2 x2 M_aTpl!Ubl c aneMe!ITSMII 

M, •ml'l, +<a'lllwla>+P):_<alll 1:;> 1 ·<illlwla> 
aa . aa .. 1 w m -E 1 

r, -21rI.<a'1':H 1·i> <il:H la>.l'l(E -m). 
a a 1 · w. w I 

B 3TIIX BblpaJKeHHllX Mb! orpaHll'lllnHCb qneHBMII BToporo nopl!JlK8 no G • 

(17) 

( 18) 

(17a) 

(19) 

(20) 

(21) 

Ha 3pMIITOBOCTII raM11nbTOHll8H8 H W Bb!TeKaeT, KSK HeTpyJIHO BIIJieTb, 'ITO 

x) . . 
OTMeTHM, 'ITO )lnl! nony,1eHl!ll (17) aeo6XOJIIIMO, 'IT06bI co6CTBeHHble 3Ha-

'leHl!ll J{ 06naJian11 OTpllUSTenbHOli MHIIMOll 'ISCTb!O. HnJKe Mb! noKaJKeM 

(cM. (28) 11 (31)),'ITO 3TO JieHCTBHTenbHO TSK. 

8 

\ 
i 
I 
,! 

i ~ ,, 
!' 

I: 
' ' 

I 
{: 

I 
1 
'j 

M + • M r+. r 

(22) 

TaKHM o6pa30M, aljlljleKTIIBHb!H I'8MHnbTOHll8H J{ He3pMIITOB. 

Ha BblpaJKeH11li (21) O'leBHJIHO, 'ITO r u<r 22) ~ nonHall aepOllTHOCTb 

pacnaJia K
0 (K 0

) - 'IBCTHUbI, a M11(M 22 ) - Macca K 0 (K 0
) - qac-

THUbI C y'leTOM nonpaBOK, B03HHKS!OmHX 38 C'leT. cna6blX B38HMOJieliCTBHli. 

HeJill8I'OH8llbHbie. aneMeHTbl M8Tp11u r II M OTnH'IHbl OT aynll, II 3TO, KSK 

MbI yBHAHM HHJKe, Kpallae cymecTBeaao Jinll ljl11auK11 K - Meao110B. 

nocMOTpHM Teriepb, KBKHe orpaHH'leHl!ll Ha aneMeHTbl MaTpHU_bl J{ 

HaKnaJiblBBIOT np11auiinbl HHBapHaHTHOCTH. OnepaTop CP aHTHK0MMyT11pyeT c 

onepaTOpOM CTpaHHOCTH. BcerJia MOJKHO nonOlKl!Tb, 'ITO 

Ii O > - C p I .K O > • 

ByJieM npeJinonaraTb, 'ITO nonHblH I'8MllnbTOHll8H H -Ho +H W 

Tea OTHOCl!TenbHO CPT-npeo6pa30B8Hllll, T.e. 'ITO 

-1 
(CPT) HCPT .H. 

Ha (21) 11 (24) HeTpyJIHO y6eJIHTbCll, 'ITO 

J{II .}{22 • 

(23) 

IIHBap11aH-

(24) 

(25) 

Hcao TSKJKe, 'ITO HIIK8KHX orpaHH'leH11li _Ha J{ l 2 · II J{ 2 l CPT-11aBap11aHT

HOCTb He HaKnBJibIBaeT. 

Ecn11 I'8MHnbTOH118H cna6bJX B38IIMOJieliCTBllli IIHB8PH8HTeH OTHOCl!Tenb-

HO CP-npeo6p~30B8Hllll ( ( C p ) - l H w C p - H w ) • TO KpOMe COOTHOme-

Hllll (~5) nonyqaeM TSKJKe, 'ITO 

J{ 12 = J{ 2.l • (26) 

9 



}{ 

Hail.AeM Tenepb co6CTB8HHble 4,yHKUIIII a4'4'eKTIIBH.OI'O raMl!llbTOHllaHa 

• HMeeM 

}{ as • As as 

Ha 
L 

=A a 
L L 

faMllllbTOHIISH }{ aeapMIITOB. Ero co6CTB8HHble 3HO'l8HIISI As II A L 

KOMnneKCHbl8 'll!Cna. npellCTaBIIM As II AL B Bllll8 

A s •ms ..Lr 
2 s • 

A •m - .Lr L L 2 L 

(27) 

(28) 

I'll8 ms, L II £' S,L ll8iiCTBIIT8llbHhl. BblSICHIIM ljlll311'18CKl!il. CMhICn 3TIIX Be-

nll'IIIH. 6yt1eM C'll!TaTb, 'ITO 4,yHKUIIII a s II a L HOpMHpOBaHblo Ha (20) 

(22) (27) II (28) HSXOllllM, 'ITO 

(a;ras),.£'s 

(28) 

(a+ra ),,.£' 
L L L 

· llanee, 11cnonbayst (21), nonyqaeM 

rs .. 2 fT fl< i I H w I 'K s > I :
2 

6 ( El - m ) (30) 

rL .2rr:tl<i 1:H w IK >1
2 

6(E- m ), 
I L I 

(31) 

I'lle 

K. >ml:la>a (a.) 
s a s 

I :K > • l: I ii > a L(a ) • 
L a 

(32) 

10 

' I 

I 
i 
\ 

'i 11 

t 
" 

! /, 

I 
t 

! 

I,, 

Ha (30) 11 (31) cneAyeT. 'ITO r's 11 . rL npet1cTaBnmoT co6oil. nonHhie Be

postTHOCTII pacnalla cocToSIH11i!., on11cbrnaeMblX BeKTOpaM11 I K s > 11 I ·K L > .• 

AaanOI'll'IHO HaXOllllM, 'ITO m s ,. ( a ; M a s ) • 11 m L • ( a~ M a L - Mac-

Cb! COOTB8TCTBYIOlllllX COCTOSIHl!il. C y'leTOM nonpaBOK, npOIICXOllstlllllX OT cna-

6bIX B3SIIMOll8iiCTBllii. 

Ecn11 B Ka'leCTBe Ha'lallbHb!X 4,yHKUl!il. B ( 17) Bbl6paHbl a s II a L • 

TO 113 (27) II (28) cnet1yeT, 'ITO 

-1Ht 
a (t),.e a "'e s s 

aL(tl•e 
-1Ht 

a 
L 

-Im st-"tr's/2 

a 
s 

-Im Lt...;tf"J2 
.. e a L 

(33) 

TaKIIM o6paaoM, BOnHOBbl8 4,yHKUIIII TaKIIX COCTOSIHl!il. 3aBHCSIT OT Bpe-

1 I 
M8HII 3KCllOH8HUl!anbHO, np1!'18M r S"' t";" II r L = -r;, - BpeMeHa JKll3-

HH. Ha onb1Te 
15 rs =(0,87: O,CDB).10-lO ceK, .r L=(5,73: 0,25)10-8 ceK. 

l!aCTIIUbl, Olll!CbIBaeMbl8 aonHOBblMII 4,yHKUIISI_MII as ll a L , np11HstTO ua-

3bIBaTb KOpOTKOlKIIBYlllHM II llOnI'OlKIIBYlllllM K O - M83OHOM. 

}{ 

Hail.AeM Tenepb BOnHOBble 4,yHKUIIII Ks - II 

npeACTaBIIM B Bllll8 

}{ .. }{ I+A, 
11 

I'lle I -ellllHll'IHSSI 2 x2 MaTp11ua, a 

A a ( 

0 }{12 
). 

}{ 21 O 

Ha (27) 11 (34) nony'laeM 

Aa "'/1 a S,L S,L S,L 

I'lle 
/1 •A _J{ S,L S,L 1 I ' 

11 

K L- Me3OHOBo MaTp11uy 

(34) 

(35) 

(36) 



Tc10na Haxon11M 

/l S ,L '" :!; V J{ 12 J{ 21 

. 
BaeneM o5oaHaqeHl!lI 

..;H 12· P v H21 = q • 

3an11weM cliYHKUIIII a S,L B a11ne , 

a (I) 
a • ( S,L · ) • 

S,L a (2) 
S,L 

Ha (36) 11 (37) nonyqaeM, qTo 

a (2) = t. 
S,L 

_q_ 
p 

3 S,L(l). 

Hcnom,aylI ycnOBlllI HOPMIIPOBKII, Haxon11M 

I a o> I 
S,L 

( I
. I . q 2 y, 
+ .-1· >' 

p 

TaK11M o5paaoM, peweH11lI ypaaHeH11ll (27) 11Me10T cneny10w11fi a11n: 

e S.L 
a 

S,L 
= ( q 

+-
- p (I+l-q-12)1/, 

p . 

(37} 

(38) 

(39) 

(40) 

(41) 

rne 

As 

es L - npO1!3BOnbHble ciia3OBbl8 MHOJKHTenll, Co5CTB8HHbie .3HaqeHl!lI 
~ . 

II A L paBHbl 

A 
S,L 

J{ +pq. 
11 -

(42) 

<l>a30Bbl8 MHOJKIITen11 MOI'YT 5b!Tb BKnlOqeHbl B BOnHOBbie ciiYHKUIIII as H a L • 

TaKHM. o5pa30M, 4iYHKUHII a s II· a L xapaKT8pll3YIOTClI O/lHHM KOMnneKC-

12 ',\ 

', , 
< 

I 
!'1 
I 
{ 

1 l. 
1 
; 

l 

i 
'J 

\ 

l 
J 

( 

q }{21 
HbIM napaMeTpOM ( - = v -}{ l. Ecn11 cnpaaenn11aa CP-11HBap11aHTHOCTb, STOT 

. p 12 
aToT napaMeTp paaeH en11H11ue

1
11 113 (41) nonyqaeM 

I ' 
a • ( 

1,2 _i-l y2 

B 3TOM cnyqae co5CTBeHHble <!iYHKUIIII a#eKTIIBHOI'O I'BMl!nbTOHIISHa J{ 

lIBnlIIOTClI TaKJKe co5CTBeHHbIMII WHKUHlIMII onepaTopa CP. BMeCTO 

aaeneM napaMeTp 

p - q 
( -

p + q 

_q_ 
p 

(43) 

napaMeTp C xapaKTep11ayeT HapyweH11e CP-11Haap11aHTHOCTII ( ecn11 CP cox-

paHSieTClI, T·o c .. o ). Ha (41) 11 (43) cnenyeT, 'ITO BOnHOBble cliyHKUIIII 

a S 11 a L MOI'YT 5bITb onpelleneHbl cneny10w11M o5pa3oM: 

I + c 
a 

S,L v20+1,1 2 > .;t ( 1- () 
); 

(44) 

BeKTopbI I K > 11 I K > ( CM, 32) paBHbl 
·s L 

!Ks> ., 
0 -o 

--:====::-[O+c>!k > + (1-cllK >] 
v20 + !cl 2) 

0 -
lk >=--====[Cl+d:i"K >-(I-d!K0 >]. 

L V 2 ( 1 + !t·l2) . 

(45) 

napaMeTp ( • KSK Mbl YBll/ll!M Hl!JKe, MOJKeT 5b!Tb onpe/leneH 113 Ofibl

Ta, noKaJKeM, qTo pa3HOCTb MaTpllqffbIX aneMeHTOB J{ 12_ J{ 21 Henocpe/lCT

Be!IHO CBlI3SHa C aen11q11HaM11, 113MepSieMblMII Ha OfibITe. YMHOJKalI 'IIICn11Tenb 

II 3HaMeHaTenb Bb!paJKeHHlI ( 43) Ha p + q 

wea11e 

nonyqaeM 

2 
p+q) 

13 

II 1-1cnonb3YlI oqeBll!IHOe COOTHO-

4pq 

1 - £ 2 

~· 



., 

H12-H2, - (46) 
• 2 

- € 4 pq 

Ha (42) H (28) HaxonnM 

2p q .. >. s ->. -<m -m 1-..!..cr -f' ). 
L S L ·2 S L (47) 

TaKHM o6paaoM, auaMeHaTenh BbipalKeHHll (46) onpenenl!eTcsi p·aauocThIO Mace 

H nonHb!X WHpHH Ks..:.. H KL - M030HOB. Ha OilbITe /16/ 

f'-i.m • m L - m 
8 

a(0,460 ;t0,02) ['
8 

-3 r .. 1,s2 .10 r . 
L S 

Llanee na OilbITOB cnenyeT, 'ITC !.:1 · ... 10-
3 

• npeHe6peral! B auaMeHaTene 

(46) € 2 no cpaBue111110 c ennu11ueii, nonyqaeM OKOH'laTenhHO 

·H,2 -H2, 
E. a ------- • 

2 ( >.. ->. ) 
S · L 

(48) 

3HaMellaTenh 3TOro BbrpalKCllllll onpenemleTCll KDanpaTOM KOHCTaHTbl 

cna6oro aaanMoneiiCTDl!ll G • B 1J11cnnTene - qneHbI, conepJKaume .raMHilh-

TOHHaH cna6b1X _D3aHMOneiiCTDl!ii n1111eiiHO, KDanpaTll'lllO, II T.n. TaKaSI CTpyK-

Typa BbipalK0Hllll nnll € . nonycKaCT B03MOlKHOCTb BBeneHHll 'HOBOrO CP-ue-

llHBap11aHTIIOro B3aHMOneiiCTBHll C 'lpe3BbI'laiiHO Manon KOHCTaHTOii ( • to _g G), 

KoTopoe 06'bl!CH11no 6b1 11a6nronaeMble na onb1Te 3(ji(jieKTbI (Ii I·,. to - 3 
) • HuJKe 

Mb! 6onee nonpo6uo o6cynnM 3TY B03MOJKHOCTh (cBepxcna6oe aaa11MoneiicT-
/ll/ . 

ane Bonb(jieHwTeiina ) • 

B 3aKllIO'l0Hlle nepueMCll K pacCMOTpeHl!IO ypaBHe1111ir (27). HeTpynno 

Bl!A0Th, 'ITC npll HapyllleHirn. CP-IIHBapnalITHOCTII (jiyHKUIIH a S ll a L 11eop

TOrouanbHLI • .lleiiCTBHT0IlbHO, 113 ( 44) nonyqaeM 

( a + a 
s 

.2 Re E 

). <K IK >- ---
L s L l+· I l 12 

14 

(49) 

'l 
J 

i\ 

! 
f 
\/ 
" 

~) 
1;, . 

:l 

1 
l ), 
J\ 
1;. 

! r d 
.,i ,, 
,J 
.! 

Hcnonb3Yll ypaBH0HHll (27). nerKo nonytmTh COOTHOW0HHe, CBl!3bIBaromee CKa-

·+ 
nllpHoe npoH3Beneune (a 8 a L 

Ha (27) HaXOAHM 

(a+J<a 
S L 

C B0llH'lHHBMH, H3Mepll0Mb!MH Ha OilbITe. 

•A (a +a 
L S L 

·1. >.* (a+a ). 
(50) 

(a+H+ a 
s L S S L 

Bb!'ll!Tall H3 nepBoro COOTHOW0HHll BTopoe H IICil0nh3Yll . (20) H (22). nony

'laCM 

(a: f'a L)ai(>. L->.*8 Ha~a L l. 
(51) 

STo COOTHOWCHHe HOCHT HB3~aHue COOTHOW0HHll ~HUTBPHOCTII. OHO 6yneT uc

nonb30BBHO HBMH B nanhHefiweM. 

III • Pacnanb1 K L .. 2 11 • nenToHHbie pacnanbx 

K. L - M030HOB 

3necb Mb! paCCMOTPHM pacnanbI nonrOJKHBYlllllX K - MC30HOB Ha nna 
. t. :;:: 

1T - M030Ha ll nenTOHHb!e pacnanbI K L - MC30HOB ( K i. .. 77 f _vl • He-

nocpenCTBCHHO Ha Oilb!TC ll3MCPllIOTCll cnenyrorime BCllH'lHHbl 

<11+11- It l.iCL> <11011olTlkL> 
11 

+ - .. <11+11 -1 T I ks > 11 00 = .. 
o o

1
. I <11 11 T . K 8 > 

(52) 

3necb T - MaTpnua pacnana, a I 11 + 11 - > ( I ir 0tr 
0 >) - BCKTOp COCTOl!Hllll 

11 + - H 1T - M030HOB (nayx 1T o - M030HOB) t B03HHKBIOIIIHX np11 pac-

nane K - M030HOB. napaMeTpbl 
S,L 11+- 11 1100 

Hile CP-11HBap11aHTIIOCTH B pacnanax K L ➔ 2 11 

xapaKTepuayIOT uapyme

(ecnn CP coxpaHl!eTCll, 

TO 11+- •11oo ~ o ). CBl!lKCM 11+- 11 11 00 c napaMe1:poM ~ , xapaK

Tep11ay10m11M · IK L> 11 I K 8 > cocTol!HHll II napaMeTpaM11, onpenenl!CMbIMII aMnnn-

TynaMII pacnana K O 
H KO 

- Me30HOB na nBa 11 - MeaoHa., .llnll 3Toro paano-

JKHM B0KTOpbl '" + 1T - > U I 11. 011 O > no COCTOllHHl!M C onpeneneHHbIM nonHJ,IM 1130-

TOIHI'IeCKl!M CTIIIHOM II ere Ilp00KUIICH. Y'lHTblBBll, 'ITC COCTOllHH0 r 77 + 11 - > 
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CIIMM8Tpll'IHO (CT8TIICTIIK8 Eo3e-31!11wTellaa), nony11aeM 

-- -
1"+ "- >-v-2-1 o >+ ..,;_1_ 1· 2 > 

3 3 

l110110>-v.l..lo>-v2 12>. 
· 3 3 

(53) 

3AeCb I ·o > < I 2 >) - BeKTop cocTosia11si c11cTeMb1 ABYX " - Me3oHoB, B03-

HIIKSIOlllllX OT pacnaAa K - M830HOB, C nonHblM .1130Ton1111eCKIIM cn11HOM, 
S,L 

paBHblM O ( 2) • napaMeTpbl T/ + _ II T/ O O Bblp8lK8IOTCSI 11epe3 napa-

M8Tp l II aMnnHTyAbl 

<IIT 1·KO > < I I . T I K 
O > ( I .. 0 ,2). 

Ecn11 HMeeT M8CTO CP-11HBap11aHTHOCTb, TO, 0'18BIIAHO, 'ITO 

< I I T I KO >-< II T I K. 0 >. 
(54) 

np11 HapyweHHII CP-11HBap11aHTHOCTII COOTHOWeimsi (54) B o6meM cnyqae He 

BbmOnHSIIOTCSI. Hcnonb3YSI YHHTapHOCTb S - MaTpllUbl II CPT•11HB.ap11aHTHOCTb, 

MbI noKalKeM, OAHaKo, 'ITO MaTpH'IHb1e aneMeHTbI <II T .°,I k0 > 11 <I I T I K 0> 

. CBSl38Hbl COOTHOW8HIISIMII 

< I IT I KO 
-218 I 

>* • e <II T 1 ·KO >. (55) 

3AeCb 8 I - <jla3a 1717 - pacceSIHIISI B COCTOSIHIIH C op6HT8nbHbIMH MOMeHTOM 

f = 0 H nonHbIM 1130TOnH'l8CKIIM cnHHOM I np11 nonaoii aaepr1111 B c.u.11., 

paBHoii Macce K O 
-Me3oHa, 

.lleiicTBHTenbHO, 113 ycnOBHSI YHHTSPHOCTH S M8Tpl!Ubl ( S + S • 1) 

nony'IaeM 

i(T+-T)mT+T, 
(56) 

I'Ae 
S=l+iT. 

(57) . 

16 

lfa (56) HBXOAIIM 

j (<KO I T l I>* - < f I T l K O > ) "',< I I T +T l KO > 

(58) 
=I.<tl T+ln ><nlTI K

0 >. 
n 

QqeBIIAHO, 'ITO rnaDHblii BKn/lA B cyMMY no npoM8lKYTO'{HblM COCTOSIHH-

SIM (n > 

H8Hll8M 

A/l8T COCTOSIHIIO I I > (nepeXOAbl 2 17 ➔ ·3 17 aanpemeHbI coxpa-

G - 'IOTIIOCTII, COCTOSIIIIISI I ir 17 y > . ASIOT BKnaA <a OT BKnaAa 

OCIIOBHOI'O 'Ine11a II T.A,). TaKl!M o6pa30M, C TO'IIIOCTbIO AO qne1100 < a 

nony'IaeM 

<K 0 ITI I>*- <IITI K
0 

> -<Il<s+-Illt><IITIK
0

>. 

Y'IIITbIBBSI, 'ITO 

2 I 8 I 

<t!S!I> •e 

(59) 

(60) 

I'Ae 8 I - COOTB8TCTBY!Olll8SI ¢aaa 17 - 17 - pacceSIHHSI, nony'IaOM OTCIOA/l cne

AY!Olll80 COOTHOW8Hll8 

-218 I 

<K 0 ITI I>*=e <IITIKO >. (61) 

Ecn11 11MeeT MeCTO T-11HBap11aHTHOCTb, To MaTpH'IHbiii aneMeHT <K
O 

IT I I> 

paBeH MaTpll'IHOMY aneMeHTY < I I · T I K 
O 

• > 11 H3 (61) HSXOAIIM, 'ITO (jia-

3/l < I l . T I K o > pa.BHa ¢aae 11 - 11 - paccesimrn a cocTosimrn It> 

(113BOCTH8SI TeopeMa O B3/lllMOAeiicTBIIII B KOHe'IHOM COCTOSIIIIIH)., Mbl npeAnono

lKIIM, 'ITO cnpaBenn11Ba CPT-HHBap11aHTHOCTb. Hcnonb_3ySI CPT-11HBap11a11THOCTb,_ 

HSXOAHM, 'ITO 

<KO I T. I J > • < J I T I KO>, (62) 

noACTaBnSISI (62) o (61) nonyqaeM, T/lKIIM o6pa30M, COOTHOWOHHO (55). 3a

Ill!WOM paCCM8TPIIB80Mbl8 M/lTPll'IHble aneMeHTbl B BHAe 

17 



0 18 I 
<IjTjK >•e A 1 

<IIT!K
0

> 
18 I .. 

• e A I • 

(63) 

rne A I II A I - KOMIIfl0KCHbl0 neml'U!Hbl, noncTaBnstst (63) D (55)' 11axo.

niu,1 cnenytoruee cooT11owe1111e 

A I • A* I (64) 

B cooTBeTCTn1111 c (55) 11,mnyn11 MaTpll'IHbtX 3neMe11Ton <I IT jK
0

>11 <I IT I K0 > 

pan11b1, nocKonbKY cpaab1 .I K O > 11 I K O > cocTost1111li rrpo11aeonb11b1 x), To 

3T(! 03Ha•iaef~ 'ITO 01111 MoryT 6b!Tb qlllKCl!pODallbl 
0

TllKIIM o6pa30M, 'IT06bl MaT-
0 ~ 0 -

pn'IHbie 3neMeHTbl <Io IT I K > H <O IT I K > (n1160 <21 TI K > 11 <2 jTjK 0 >J 

6bmH paDHbl xx), TaK KaK I< 2 IT I K 
0

>1 <<j<OjTjK
0 

> (rrpae11no tl I .. -
1
- J, 

• 2 

To ecTecTne11110 oT11oc11TeJlb11yto cpaay I K 
O 

> 11 I K O 
> ·cocTost1111li q,11Kc11po-

Bt1Tb TaK, "IT06bl / 5 / 

< 0 I T I K~ > • < 0 I T I K0 > , 
(65) 

Ha (63) 11 (64) (65) uony"llleM rrpH 3TOM, "!TO 

A •A* 
0 0 (66) 

nepelill0M Terrepb K paC_CMOTp0!1HIO 113M0pst0MblX 118 OIIl,ITC rrapaMeTpOB T/ +

II T/ oo' 

x). OrrepaTop I[ 
0 

KOMMyTnpyeT C orrepaTopoM CTpallllOCTII S , no3TOMY, 
YMHOJKast (5) Ila e ta,s ( a - rrponanonbHblli B01UCCTB0llllb!ll rrapaMeTp), 
11axon11M, "!TO neKTOpbI • I K O > e I a II I KO >e -la TaKJKe stnnHtoTCH co6cTBe11-
HblMII B0KTOp8MII II MOi'yT 6bITb Bb16pa!Ihl B Ka"leCTne 6aanca. 

xx) .U • .·: . (55) 011CTBIITellbHO, COOTHOme1111e 03118"180T, "!TO 
;; e21f1, <II TI Ko >•<I!T !Ko>• 

rne f1 I -neliCTBll~enbHOe. "IIICIIO,. 0Tc10na cnenyeT, 'ITO ecnn D Ka'l0CTDC 
6aa11ca nb16paTb jK~>'•!K 0>e 1f1 1 u !K 0>'•!K0>e -if1, ( I - q,1rnc11po-
Bauo), TO rrpn 3TOM _ O 

<l!T!K
0
>'-<IIT!Is: >'. 

18 

,._%.'' 

Hcnom,ayst paanoJKeHHe (53), rronyqaeM 

7l (!+Cu):·(+£,' 
+- ,j2 

T/ ( I - ,./2 eu J = £ .. 2 £ ', 
oo. 

napaMeTpbl Cu H £
1 

orrpeneneubl cnenytom11M ~6paaoM 

Cu -

<2jTIKs> 

·<O, Tl "K > 
s 

, 
E • 

<2ITIKL> 

v'2<0!TIK > s 

{67) 

(68) 

KpoMe Toro, rrpu rronyqe111111 COOTHowe1111it (67) Mb! BOCIIOl!b30Ban11cb TeM, 'ITO 

<OITIKL> (l +d<O!Tl:K 
0

> -0-d<OjTj-K. 0 > (69) 
----'---- • E • 

< 0 I T I IC s > (1 + £ ) < 0 I :T I K O > + ( I - £ ) < 0 I T I 'i O > 

11crronb3Yst (44), (63) - (66) 11 (68), rronyqae·M cnenytoruue Bb1paJKe1111st nnst 

CtJ H E": 

1c82 -8 0 > 
Cu • e 

l t(B 2--80 > 
E" •---· e 

,;-;:" 

Re A2 

A o 
+ i£ 

Im A 
2 

Ao 

. Im A 2 ReA 2 •---+ E 
Ao Ao 

(70) 

]. (71) 

3TH napaMeTpbl oTnH'IHbl OT uym1 nulllb npu uapyweu11H npaeuna fl I • f e 

pacnanax K s,L ... ,r rr • .Um1 pacnanoe K 8 .. rr rr e cnyqae, ecnu paape

weHhI nepeXOLtbl TOnbKO C fl I - -f . 113 (53) nony'laeM 

(R) 

fl1 -+- l ------------------------ -,-·· 
,.,ro,r o )+ r (K -+ ,r+,r -

s s 
r<K 

r ( K s .. ,rO ,rO ) 

(72) 
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YcpenHeHHOe aHaqeHHe R paBHO /16/ 

R exp • 0,31 ±. 0,04 , 

TaKHM_ o6paaoM, peaynbTSTbl onbITOB cornacy10TCSI C 

COOTB0TCTBHH C 3THM.6yneM cqnTaTb, qTO napaMeTp 

ay10111ull HapymeHHe npaanna /j. I • _l__ , B pacnanax 
2 

i:11+_1 H 17100 I 

(73) 

1 
npaaunoM /j. 1 • 2 . B 

I~ I · , xapaKTepn
A o 
K .. IT IT Man. Ha 

Ir I T8KlK0 MSnbI -onbITS cnenyeT, qTo napaMeTpbl 

( nopSIAKa 10-3 ). IlpeHe.6perasi B BblpalKeHnsix (67) u (71) KBanpaTHqHbIMH 

no ManbIM napaMeTpaM qneHaMH , nonyqaeM /5/ 

rne 

f ·-
i 

--e ...;2-

11· •f tf' 
+-

11 00 - f --2 f, 

' 

1(8 2 --l>o> Im A 2 

A o 

(74) 

(75) 

<l>aaa napaMeTpa E' onpenensieTCSI, TSKIIM o6paaoM, paaHOCTblO s <j,aa 

IT-IT - pacceSIHIISI B COCTOSIHIISIX c I .. 2 u I .. o npu nonHoll sHepr1111 

B c.u.M.; paaHoll Macce K O 
- MeaoHa. 0Kaa b!B88TCSI, qTo cpaaa napaMeTpa 

f onpenensieTCSI aeneqeHSMH, HenocpeACTB0HHO uaMepsieMblMH HS onbITe. 

llnsi Toro 'IT06bl B_ 3TOM y6eABTbCSI, o6paTBMCSI K COOTHOllleH_HIO ·(51 ). l1a (21) 

nonyqaeM 

(a+ra )a21TI.<K IH j 
· S L I S W 

i><illI jK >8{m-E 
W L I 

L (76) 

3necb B cyMMe no Ii>. cnenyeT yqeCTb TOnbKO I -.,, IT > COCTOSIHIISI /6/~ 

STo CBsiaaHO C ManoCTblO cpaaoaoro 061,eMa TpexqaCTH'IHblX COCTOSIHHit, a 

TSKlKe C TeM, qTO HS onbITe He o6HapylKeHO cy111ecTBeHHOI'O HapyweHHB CP

HHBapnaHTHOCTH B K - pacnanax Ha TpH • fl - MeaoHa H HapyweHHSI CP-HHBa-

puaHTHOCTII B nenToHawx pacnanax .. I o-3• Ilpa yqeTe TOnbKO I ir IT > coc-

TOBHeit HSXOAIIM 
~ 

20 

+ . + -· 0 0 (a 8 raL),.r(K 8 ➔ 1TIT )71+_+r(K 8 ➔1TIT) 71
00

, (77) 

noncTaBnBB 3TO Bblp8lK0HHe B (51), H ucnonbaysi COOTHOllleHee 

r{K
8 

.. IT +IT-)~2r{K 8 ➔ 1TOIT o), (78) 

S1Bnsi10111eecsi cneACTBHeM npaaena /j. I = j_. H nOATB0plKASIOllleecsi Ha OnbITe 2 . 

(cM. (7.3)), nonyqaeM 

iC,\L-,\*s)(a!aL ),. (271+_+11oo)r(KS ➔ ITOITO ). 

0TCIOA8 c IlOMOlllb!O (49), (74) u (78} 6ea Tpyna HSXOAHM 161 

2/j.m 
tg cf,( 7s-· 

3necb /j.m .. m L - ms ' f ·=If 1 · e 
I cf, f 

B aaKn10qeHue paccMoTpeM pacnanbI 

K .. IT ± + f + 
L + II • 

(79) 

(80) 

(81) 

rne f sneKTpoa, nu6o · µ - MeaoH. 06oaHa'IHM aMnnHTy~bI pacnana cneny10-

IIIHM o6paaoM 

< IT- f+ II I T I KO > • f 

< IT -f + 
0 

II I :T I K O > • g • 
(82) 

Ha CPT-HHBapeaHTHOCTII H YHHTapHO~TH S - MSTpHUbl cnenyeT (aaaHMO

nellCTBHeM B KOHe'IHOM COCTOSIHHH MOlKHO npeae6pe'lb), 'ITO 

<IT+ f-vl.T lio>-f* 

< IT + f- ii I :T I K O > z g*. (83) 
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AMITmrTYllbI II f" OTBe'<!alOT ITepeXOJlaM C !!;. Q ·- !!;. s , a a MITllll TY Jlbl 

g II g * - ITepeXOJlSM C !!;. Q .. - !!;. s .llanee HaXOJlllM 

-· + I < 17 e v 1 :T 1 · K L > • --=:l o + d - o - d x 
y2 

I* 
<17+c vl'rl.K >=--[O+dx*-0--d] L y2--

(84) 

rJle X = 
g 

-1- • Ecnn ITepexoi:tbl c !!;. Q .. - !!;. s aaITpemel!bt, TO x .. O. 

OITpenen11M aapHJlOBYIO aCllMMeTplllO pacITaJla K L - Me3oHa 

+ + -

8 -
r(K L .. 17-f V )- r (K L .. 17 f V )• 

·r(KL .. 17-f+v)+ r(KL ➔ 17+f-v) (85) 

Ha (84) 11 (85) ITony'<!aeM, '<!TO 

8 .. <K IK > 
S L ll-xl2 

. 2 
1 - Ix I 

(86) 

O;CIOJlS Bl!Jll!O, '<!TO aapHJlOBSH acnMMeTpllH 0 OTllll'IH8 OT HynH T0llbK0_ ITpll 

Hapywellllll CP-llHBap11aHTIIOCTH, MHOlKIITenb MOJKeT 6hITb Orrpe-

JleneH ll3 neaaBllCl!MhlX 9KCITepnMel!TOB. 

1 - I :.12 
11 - X 12 

B rrocneJlHIIX OllbITax 
1111 

rrony'Ie-

!IO,_ 'ITO 1- I :x 1
2 

~-1-2 1,06 ± 0,06. 

TaKIIM o6pa30M, 1!3Mepe1111e 3apHJlODOH aCHMMeTp1111 0 naeT B03M0lKHOCTb 

orrpeJlemtTb Re £ • Tanrenc rrapaMeTpa £ naeTCH COOTHowenneM (80). 

CneJlODaTCllbHO, rrapaMeTp £ (MOJlYllb II fjiaaa) MOlKeT Ob!Tb orrpeJlenen, 

1 - I X I 2 

ecn11 11aBeCTl!bl I . I , !!;. rn II 8 
1-x 2 

113MepHeTCH na Ollb!TC, Ilp11 113HeCTIIblX 

IlapaMeTp 1/ + 

1/ +- H 

nerrocpencTBenno 

113 (74) MOlKCT 

6btTb orrpeJlencn ITapaMGTp i' n, c11eaoaaTe11bno, naiiJleH rrapaMeTp 1/ 00 , 

L -- 22 

. I 

xapaKTep11ay10wuii pacITall K ➔ 17o77o 
L 

, Ha nanoJKeHIIOI'O HCHO, 'ITO 

11aMepeHne rrapaMeTpa 1/ 00 · HBnHeTCH ITO cywecTBY MeTOJlOM ITpoaepKH 06-

WllX ITpllHUHllOB, neJKamnx s OCHOBe COOTHOWeHHH (74), (80) 11 (86), •'ecnu 

CITpaBeJlllHBbl CJlenaHHbie ITpll BblBOJle 9THX COOTHOWeHHH npeJllIOllOlK8HIIH (Ma-. 

. 1 
nocTb napaMeTpa w ( . npaa1mo /!!;.J • 2 ) yqeT TOnbKO I ir 17 > cocToH-

n11ii B (76)), 

4. Mollellb CBepxcna6oro BaaHMOJleHCTBIIH 

B aaKnlO'<ICHHe o6CyJlHM MOJlenb _csepxcna6oro saaHM0JleiiCTBIIH Bonb-

qieHWTeliHa 1121• O6paTHMCH K COOTHOWeHHHM (48}, (20) 11 (21). 1-Incnn-

Tenb BbtpalKeHHH (48) npeJlCTaBnHeT co6oii PHll, KOTOpb!H Ha'<IHHaeTCH c nu-

nelinoro rro H w qnena. B -aHaMeHaTene - sen11quna ITopHJlKa· r 8 , T,e. 

aen11'I11Ha, KBanpaTH'IHaH ITO KOHCTaHTe cna6oro B3allMOJleHCTBIIH G • Ta-

KaH CTpyKTypa BbipalKeHIIH JlnH napaMeTpa £ ll03B0llHeT BBeCTII HOBOe 

CP-HCIIHBap11aHTHOe saa11MOJleHCTB11e C '<lpe3Bbl'IaiiHO Manoli KOHCTaHTOH 

( .. 10-
9 

G ) • KOTOpoe Morno 6hl 06'bHCHIITb na6nIOJlaeMbIO Ha OlibITe 9~ 

qieKTbl CP-napyweHIIH ( - 10-3) • .lleiiCTBIITenbHO, rrpeJlITOllOlKIIM; 'ITO raM11nb

TOHIISH cna6hIX B3aHMOJleiiCTBHH paBeH 

0 
Hw=Hw+H~, 

(87) 

rJle H 
0
w- O0bl'IHblH CP-11naap11aHTHblH raMHnbTOHIISH cna6hIX saaHMOJleli-

CTBIIH, a raMllnbTOHIISH H' 
w JlOITYCKaeT ITepeXOJlbl c /!!;.S ,. 2 1 II He KOM-

MYTHpyeT C orrepaTopoM CP' T.~e. Mb! rrpeJlllOllOlKHM, 'IT·o 

<K
0

1H;IK
0

>-/,.<K
0 

IH;,,IK
0
>. 

Ha BblpalKeHHH ( 48) O'ICBl!JlHO, 'ITO KOHCTaHTa G , • xapaKTep11ay10masi 

CP-He'IeTHYIO 'ISCTb raMHnbTOHHaHa H , w • JlOlllKHa 0blTb llOPHllKS 

(86) 

1~-3(GM 
2

)G .. I0-9
GJlnH Toro, '<IT06bl Iii·,. 10-

3
· • Ecn11 Hapywen11e 

' k 
CP-HHBap11aHTIIOCTH uenHKOM 06ycnasn11BaeTCH 9THM CBepxcnaohlM B3aHM0-

I 
. Im A 2 I . G' -9 

.JlCHCTBHCM, TO O'leBIIJlHO, 'ITO ___ ..;;,._ "' -- .. 10 II B llpllHRTOM 
A O G 
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HaMH npH6nH>K8HHH 
- , 
£ -

0 • Ha (74) nony'laeM npH 3TOM, 'ITO~ ;.1/ ~(89) +- 00 

p acCMOTPHM COOTHOW8HH8 ( 48). O'leBHnHo, 'ITO B MonenH caepxcna6oro B38-

HMoneiiCTBHH B pa3HOCTH J{ 12 _J( 21 cnenyeT yneplKHB3Tb TOnbKO 'lne-

Hhl nepaoro nop-MKS TeOpHH B03MYW8HHii. Ha (48) (20) H (21) nony'laeM 

Torna, 'ITO 
-ilm M 12 

l ., 
i 

~ m +-2- rs (90) 

0TCIOna HenocpenCTB8HHO BhlT8KaeT COOTHOWeHHe (80). 0TM8THM, 'ITO ecnu 

a npupone peanuayeTcH eaaHMoneiicTBHe Bonb¢eawTeiiaa, TO oao npueeneT 

K Ha6n10naeMblM (npH coepeMeHHOii TO'IHOCTH) 3¢¢eKT8M CP-aapyweHHH nHWb 

B pacnanax K L - H K S - Me30HOB. 

npHBeneM 3KCnepHM8HTanbHble naHHble 116 , 17 / 

1/ + - I -= ( 1
0
95 + o,07 ) 10- 3 

-a o • ( 2,26 ± 0,36 ) 10 (e) 

o • (4,0 t_l,4)10 -a(µ) 

~m • (0,46 + 0,02) r 
- s 

cf,£ .43 ° t. 2 ° • 

PeaynhTaThl H3MepeHHii ¢aahl napaMeTpa 71 +- H I q 001 · 

CH a noKnane KpoHHHa -Ha KOH¢epeHl1HH a BeHe 1111. 
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