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BBEl.lEHHE 

PerropTep CKHH noKnan <I>HT'Ia Ha X!U MeJKnyaaponaoll KOHtjlepeHUHH ITO tjJH3HKe 

Bb!COKH.X 8HeprHll 38K8H'IHBancg CnOBHMII 0 T OM , 'ITO K CeHTli6pro 1866 rona HHWH 

KOn l!'!ec Teeaabre a aaaag o aapyrneHI!H CP-HaeapHaHTHOCTH ceonani!Cb K o6aapylKe-

HH ID p enKoro p acrrana 

IIpH'I~M OTHOllleHHe HMIIIIHTyn 

t¢+-
71+_=17l+_le 

rne a ( K L s ... "+ "-) - aMrrrraTyna pacrrana 

(A) 

-Meaoaa na "+ "-
3a rrpowenrnHll ron, eCITH OCTHBI!Tb B CTopoa e 8III!CT OI1!IpHyiD IIHTepaTypy, 

11,2/ H3 Mene aH!I ceerrHcb K crrenyiDllleMy. Do!IeHrrHcb nee rry6rrHKHUHH c coo6rneHH!IMH 

o6 o 6aap ylKeHHH pacnana K 
0 

aa nea HeifTparrbabiX rrHoaa 

0 
K 

2 

2 

0 

" +" 

II H3 Mep eHHII Monyrrg OTHOllleHHli HMIIIIHTyn 

3 

(B) 
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Hec KonbKO HeOJKIHIBHHbi M oKaa anocb 11 3 Me H€ HHe aaKmo'!eHall: o ¢aae ¢ . B 
+-

HODOfl ny6nH K8 UHH P y 6 6 H8 H lliTell:H6eprepa / 3 / Hb OCHOBe HX npe >K HHX JlBHHbiX 0 

per e HepaUHH 
0 

K -Me30HOB H<t S!llpax Cu UpH HMUynbCe p t "' 2,7 f a B/ C H HOBblX 

naHHblX ( K yyn . If n p .) o nonH blX ce'leHKHX B3BHMOJle ll:cTBHS! c TeMH JK e S!JlpBMH npH 
+ 

Tex H e a HeprHHX II.- - Me3 0HOB nony'!eHbl HOBble 3 Ha'!eHHSl ¢ + _ • Eme OllHO 

K3 MepeHK e n poBe n eHo r p ynnoil EoTT H np/4 / . 

0 
M bl a HaeM Te n e ph, 'ITO Macca KL 

0 
6onhme MaCChi K s m L -m

8 
•(0,541.!.. 

"!:_0,025 ).10+10 c eK-1 :; rg~2.Bce 3 TO BMeCTe U03 BOnHeT 

paMeTpe 1?+- B BBJle 117+_1 = (1,94:t_0,09).19-
3 

npellCTBBHTb Jl8HHb19 0 n a-

¢+- = 1,47:t_0,30 

¢ +- = 1, 22:t_0,36 

"/2 (0, 9 4:t_0,19) / 3 / 

"I 2 ( G,77:t_0,13)
1 4

1 

llnH npmi.e c ca (B) UOKB lf3B9CTHO nKillb 3 H8'19HH9 MOJlynSI 11? I, UpK'!El M 
/2/ 0 0 

11?0 01 1- In I 11 cornac Ho +-· 
111 I = (4,9+0,5).10-

3 

0 0 -

H KKBKOfi CUKCOK nHTepaTypbl He MO JK9T 6b1Tb n onHbiM BO BpeMeHa HHTeHCHB

HOT'O 06MeHa npe npHHTBMH. noaTOMy, 3apa He e H3 BHHSlf!Cb 38 B03MOlKHble nponyCKH, 

H3 MHOT'O'!HCneHHOfi nHTepaTy pbi, OTHOCSllU9ll:CSl K ljleHOM9 HOnOT'HB 

y Ka JKy TonbKO HB pa6 oTy By H 51Hra
151

, o6a op TepeHTbeaa
161

, 

/ 7 / / 8 / 
E enna H lliTe liH6eprepa If HB o6a op liH If By • 5I aaTpOHY 

HOBbiX pa60T 
/ 9-11 / 

K .. 2 rr pacnana, 

OKC(jJOpJlCKYID neKUHID 

TBKlK9 C0Jl9p )K8HH9 

OcHOBHble BonpOCbl ¢H3H'!ecKHX cnencTBHll: If BHBnH3 B03 MO.lKHbiX cBoll:CTB CP-Ha-

p y mBIDIUHX B3 8HMOJl9HCTBHll: paCCMBTpHBBIDTCSl B neKUHH JJ.E. 0KyHSl. 

1. CYnEr>n03YIUYIYI 

hL_ l.JaCTHUbl :K H K, o6paayiDmHeCH B CHnbHbiX H aneKTpoMarHBTHblX B3BHMO-

n e ll:CTBHSlX, o6nB JlBIDT onpeneneHHbiMH 3HB'!eHHKMH CTpBHHOCTH S •1 nnH K , 

S = -1 nnH K • ( YIHorna BBOllf!T rHnepaapKJl Y a S + B, rne B - 6apHOHHOe 

0 -. 
'!Hcno). 06nanaH onpenene HHbiMH 3Ha'!eHHHMH CTpaHHOCTH, K H K se o6nanaiDT 

H B CP-c HMMe TpH'IHOM MHpe onpeneneHHbiMH 3Ha'leHHHMH CP-'I~THOCTH. Cna6bie 

B381fMOJlell:CTBHSl He COXpBHSliDT CTpBHHOCTb. 
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K 
8 aaKyyMe 3a C'leT cna6bJX B3BHMoaelicTal! i1 npoHCXOllS!T nepexoabl Me>Ku) 

H 
- o 
K , a HeKOTOp ble H X KOM6HHBUH H pacnaaaJOTCSI 

B COOTBeT CTBHH C npOCTWM H 3KCflOHeHT 8MH (T. e . H Me!OT OnpeaeneHHWe 3HB'IeHHSI 

Mace H apeMeH pacn aaa). 3TH KOM6H HBUHH OK B3bJ B anHCb a CP - CifMMeTpHLJHOM MHpe 

co6cTaeHH blMH ¢Y HKUHS!MH C P-'Ie T HOCT H : 

• 0 

CP I K > =- I K 
2 

> . 

B OTCYTC T BHe CP-CHMMeTpH H yao6Ho aaecT H n peac T aaneHHe o aonro)I{HBY ~leM ( K 0 ) 

0 L 
H KOpOTKO~< Hayme M ( K 

8 
) Me3oHax. Vl x son HOBble ¢YHKUH H HHoraa o6o3HB'IB!OTCSI 

KBK I L > H I S > cooTaeT C T BeHHO. 

B n H Tepa T ype acTpe'!a!OT CH pa3nH'!Hble o6o3Ha'leHH Sl KoaljJ<jJHUifeHTOB CBSI3H a K-eli'.I-

6HHBUHS!X I K > H I K >, KOT Opbie o6pa3y!OT I L > H I S >. Mbr 11Cnonb3yeM
1 

e ocHoa-

HOM , 

I S > = r i K > + s! K > ( I ) 

DOCKOflbKY B C f! flbH b ! X 11 &neKT)JOMBrHHTHbiX B3811MOllel'! C TBI!S!X CT)JBHHOCTb 

COXpBH S!eT CSI , COC TO SIHH SI K H K 
opT oroHanbHbi a p yr K apyry. EyaeM C'lfi T B T b 

fi X Op T OHO)JMH )JOBB HH b l M H 

< K I K>= < K I K > =l < K I K >= O 

Coc T OS!Hf!SI I L > H I S > B ( 1), aoo6me roaopSI, He opToroHanbHbl 

< s I L > r*p+s*q 
J 

H O HO)J M H)J OBB Hbl 

2 2 2 2 
! P I +lq l = l r l + l s i =1 

DpoH3 Bon a B b J6ope OTH OCHTenbHOi! ¢a3bi Me)l{ay I K > H 

I S > H I L > a ( 1) n o3 a OnS!e T B b16paTb 

K > H o6wei! ¢aahJ 

p, q • r aei1CTBHTenbH bi M H 11 nono-
>K H TenbHbJM H, a s KOMnne K CHb!M 'I HC fl OM . 
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ToT ljlaKT, 'I T O I S > K I L > pacnanaJOT Cll a coo:aeT CT B KH c 9KcnoHeHUKanb-

HbiMH 38KOH8MK 1 0 3 H8'189T 1 'I TO 38 nepHOA C 0 6CTB9HHOI"'O e peMeHH !)>yHKUHK 

n e peXOAliT B 

-1M r 
I L > -+e L I L >, 

-1 M r 
I S > -+e s . IS > 

' 
rne 

M L= ReML-
2 

r L = m L 
2 r L 

M = ReM -s 5 2 
r5 = ms -

2 
r5 

OnbiT bi c Ko 
- Me30H8MH npOBOUHTCSI H8 paCCTOHHHHX OT MeCT8 HX pO>K-

0 
AeHHH , COOTBe T CT BYJOlllHX MHOI"'HM BpeMeHaM >KH3HH K 5 • noMHMO C8MHX onbiTOB 

c K0 
· - Me30H8MH HHKT O He npoeepHn !j>aKT sKcnoHeHUHanbHOCT H pacnana no 

T SKH X 6onb W H X e p eMeH. 3KcnepHMeHT anbHOe HccnenoeaHHe sToro eonpoca H Teope

TH 'IeCKHli a HanHa . eeCbMa aKT yanbHbi . B nanbHellweM o6cy>KneHHH Mbi He 6yneM 

C OM He B S TbC SI B C n paeennHBOCTH npOCTbiX 38I<OHOB pacnana . 

0 6palllaSI ( I) , HMeeM 

I K > = ( s p - q r ) -I I s I L > - q I S > I 

I K > = ( sp - q r )-1 I - r I L > + p I S > I 

(3 ) 

CnenoeaT enbHO, 'lepes epeMH 

qan e I K > , n peep amaeT.CSI e 

nocne pO>KUeHHH COCTOS!Hife, I<OT OpOe 6binO BH8-

I K > -+ { sp-qr ) - 1! e-1MLr 
- 1 M 5 r 

siL> - e q J S >I (4 ) 

B c n oMHHSH ( I) , 
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I K > -+ ( s p - q r) -I I ( e 1M L r s p - ; 1M s r q r) I K > + 

(5) 

- - -I - t M S r . . -1 M L r 
I K > -+ ( sp - q r ) I e pI S > - e r I L > l - (6) 

-1 -t M r - t M r -1 M 
8

r - t M L r -
- ( s p - q r ) I ( e 

8 
p r - e L r p ) I K > + ( e p s - e r q ) I K > l. ( 

7
) 

f1pH Man biX speMeHax 8 r 

rae 

IK>-+IK >- iSr I M ) K>+ BIK > l 

IK > -+IK>-!Srl AI K>+ M IK >l, 

-I 
M=(sp-qr) (M

8
sp-MLqr) 

-I 
B=(ML-M 8 )sq(sp-qr). 

7 
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llrrH o6mero COCTOSIHH SI IJI - t/1 I K :> + t/1 

d "' - ) 
dr 

"" 
- I ( 

M 

B 

K > 

A tb 
- ) ( -
M tb 

H3 (8 ) cnenyeT, qTo 

MaTpHUa B npasoi! qaCTII ( 10) qacTO Ha3bJBaeTCSI MaCCOBOil MaTpiiUeil. 11Horna 

BMeCTO ( 10) 3aiiHCbiBaiOT 

dt./J 
< r + i M 

"" d r 

( 10) 

(10') 

rne M II r - 2x~ a pMHTOBbl MaTpHUbl, MaTpHuy r Torna Ha3biBaiOT MaT-,, 
pHueil pacnana, a Maccosoil" MaTpJtuei! - M 

Mo>KHO pa3rrO>KIITb ( r + i M ) 

(r+IM)-D+I(E
1 

rne 

0 1 
(1 - ( 0 ) • (1 - ( 

C IIOMOlllhiO 06bJqHb!X MaTpllll nayrrH 

u + E 
I 

0 -i 

0 
) . 

u + E 
2 

(1 - ( 

(1 ) I 

0 
) 

0 -1 

II D • E I • E 2, 3 

E' () 

- qeTblpe KOMIIIIeKCHbiX qi!Crra. l1Horna BBOOSIT KOMIIIIeKCHble 

nepeMeHHbie H rp : 

2 
Ec(E 1 +E 

2 1/2 

+ E 3 ) E 
3 

c E cos () 

E 
2 

- E sin () sin ¢ ; E - E sin () Ctll ¢ . 
I 

0 0 
Co6c TseHHbie cocTOHHH H I Ks > II I K t,. > onpenenHIOTCH ypaBHeHHHMR 

" " 0 

-'- r 
u 

< r + i M ) I K I > = ( + i m 1 ) I K > 2 I 

( j c s II L ) . 

( 11) 

Pem eHHH 3 TIIX ypaBHeHHil no <jlopMe HneHTHqHbi c BOIIHOBbiMH <jlyHKUHHMH Hei!Tparrb

Hoil qaCTI!Ubl CIIHHa 1 /2 B MarHHTHOM IIOIIe 
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K~>=[2(1+1(2 12 
( 

1 + ( ) 

-(1 - ( 22) 

0HH XapaKTepH3YIOTCSI, TIOMHMO Mace H WHpHH, llBYMSI KOMnneKCHblMH 'IHCnaMH 

2 

HHoraa BBOilSIT 

( = ( ( 
( ( - ( ) . 

I 2 

+ ( 
2 2 

COO TBe T c TsyeT CPT -HHBBpHaHTHOCTH. H a6nJOaaeMbie MaCChi m 
1 H nonHbie WHPHHbi pacnaaoa rl CBSI3aHbl C D H E 

D = ( rS + r L ) + 
4 2 

i E = 
4 2 

1 .2. YHYIT APHOCTb 

( 

I 

B aaaaqax pacceSIHHSI MOillHbiM M8TC'JlOM yMeHbWeHHSI 'IHCna napaMeTpoa npa 

¢eHOMeHonof'H'IeCKOM aHanH3e SIBnSieTcSI, KaK H3B~CTHO, y'I~T Tpe6oaaHHA YHHTapHOCTH 

MaTpHUbl paCCeSIH HSI. 

B ¢H3 HK e cna6biX B 3a H MoaellcTBHil aHanof'H'IHbie coo6p aJKeHH SI B03HHKnH HMeHHo 

B CBSI3H c sonpocaMH pacna aa K - Me30HOB Ha TIHOHbi. CaM noaxoa HBH6onee noapo6-

uo nanoJKeH B OKc¢opacKoA neKUHH Eenna H illTelfu6epre pa 

n ng o6wero COCTOSIHHSI 

IJI=t/JIK>+.biK > 

MQ)KHO H8TIHC8Tb, 'ITO BepOS!THOCTb nepexoaa B onpeaeneHHOe KOHe'IHOe C OCTOS!Hlle F, 
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nponopUI! OH811hH8 

2 
I ( F I T I ljl ) I I<FITIK)t/J +< F ITI K)obl 2

• (13) 

nonHaH aepoHTH OCT h nonyqaeTCH cyMMI!poaaHHeM ( 131 no aceM F a c o o Tae TCTBI!H 

C 38KOH8MI! COXp8HeHH5!: 

I.PI 2 
I I< F IT IKll

2 
+I.JI

2 
I, I< FI T IKl .l

2 
+ 

I F 
F 

+ .P* ;j; I. ( F I T I K ) * ( F I T I K ) + "'* "' I. ( F I T I K ). ( F I T I K ) 
F F 

3To Bbrpa:>KeHI!e A011 :>KHO 6biTh CKOMneHCI!poaaHo yMeHhweHHeM HOpMbi N -Me30H-

2 - 2 
HOrO COCT05!HI! 5! N = I"' I + I"' I 

dN 

d r 

Y!a ( 10 ) 

- - d .p - d,P 
Re ( .p* 1/1 + .p* 1/J) =- 2 Re ( 1/1* -- + ,P* ---) 

d r d r 

d 

dr 

~= - i(M,P + A ;j) 
dr 

~= - i(Bt/J +M ob) 
d r 

CneAOBaTenhHO, 

.. 
d"' d"' --2 Re ( ,P* - - + J;• -- ) = - 2 Jm ( 1/1 * M 1/1 + 1/1* A :/1 + ob * B 1/1 + 
d r d r 

+ ,P* M J; ) =- 2 Jm Ml 1/J I 
2 

- 2 Jm M I 1/1 1
2 

+ i ( A - B* ) 1/J* 1/I + 

+ i ( B - A* ) 1/1 * 1/1. • 

10 
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TaK KaK 1/1 
H 1/J 1IpOH.3BOnbHbl 1 H.3 (13) II (14) cneayeT, 'ITO 

2 
- 2 ]m M • ! I ( F I T I K ) I > 0 

F 

- 2 Jm M m ! I ( F I T I K ) I 2 > 0 
F (15) 

i(B-A*l~! (F I TI K)*(FITIK) . 
F 

nepBbiB llB8 COOTHOWeHHSl WHpOKO lf.3BeCTHbi . no CBOBMy CBOJlCTay rrpeaorrpeae-

nll Tb .3H8K MHHMbiX '18CTeil M If M 9 TH COOTHOWeHHSl H81IOMI!H8IOT OIITH'IeCKYIO 

Teopeil.!y. 

!lnH s pMHToaoil Maccoaoll MaTpllllbi A* ~B. T aKHM o6paaoM, ( 15) !'oaopHT 

0 TOM, 'ITO 8HTHSPMHTOB8Sl '18CTb M8CCOBOil M8Tpllllbl A89TCSl 8MIInHTYil8MH pacrra-

na . 

nony'IHM ewe 0/li!H BHil COOTHOWeHI!Jl YHHT8pHOCTII. nyCTb 

1/1 = X 

2 
N =I X I 1(M*- M )r 

+X*Ye L s <LIS>+ (16) 

+ Y* X < s I L > 

npH r = 0 

d N 2 

--=lXI 
d r 

2 

r +IYI r -i(M* -M )X*Y<LIS>-i(M*-M)Y*X<SIL> 
L S L S S L . 

3 TO llOmKHO 6biTb p8BHO IIOnHOJl BepOS!THOCTH P8CII81l8 

2 
! I ( F IT I L) X +( F IT Is) y I 
F 
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nnSI npOH3BOnhHbiX aena'!HH X a Y . 

TaKHM o6pa30M, 

2 2 
r c! I<FITIL>I 

L F rsa ;_I<F IT IS> I 

-i ( M* - M ) < L I s > c ! 
L S 

CneACTBHSI. 1.0 rpaaHue AnSI 

npH coxpaaeHHH CP 

F 

I < L I s >I 

<Lis>-0. 

(FITIL)*(FITIS) 

(17) 

CneAOBBTenbHO, OTKnOHeHHe OT HynSI AnSI < L I s > H3MepSieT HapyweHHe CP. noKa>KeM, 

'ITO H3 aecbMa o6uu1x coo6pa>KeHHll H aKcrrepHMeHTanbHbiX ABHHbiX MOAynh < L I S > 

6nH30K K Hymo, 

3KCnepHMeHT8nbHO 

r - -s r Lal,6.10 m - m 
L S 

-a 
1 

2 
r 

s • 

C llOMOlllbiO HepaaeHCTBB illaapua ( HnH npOCTO H3 TOI"'O ycnoaHSI, 'ITO -d N / d r > 0 

H 

AnSI npOH3BOnhHbiX X H Y ) H3 nocneAHero COOTHOWeHHSI B ( 17) 

M* - M 1 1 < L 1 s > 1 < c r r l 
L S - L S 

2. Bbipa:>Keaae 

I < L I s > I < 0,04 

! ( F I T I L )* ( F I T I s ) 
F 

t/2 

AnSI n106oii rpyrriibi pacnaAOB G (2 rr, 3 rr , nerr TOHHbie) HMeeT rpaaauy 

II <FITIL>*<FITis>l < < II<FITIL>I2J11't:r I<FI r1 s>l 2 oth 
G G G 

1/2 
::;<rL(G) r 5 (G)) 

12 

(18) 



rae r (G > L,S - napUHaiTbHbie CKOpOCTH pacnaAOB. 

A. 3KcnepHMeHTanbHO 

r L (neiTTOHHbie) ;, 

CneaoaaTenbno, 

rs (nenTOHHhie) ~ 

r -I z: I < 10 -3 

s nerrTOHbi 

3Ta cyMMa paaaa nymo rrpn coxpaReHHH CP, TaK KaK o6mHe COCTOHHHH I F > 3arrpe

menbi nH6o anH I ·so:. J nH6o anH I L > . OnbiTbi rroKa3biBBIOT, 'ITO 6onhllloro napy

llleHHH CP neT,, nosToMy MOlKHO aorryCTHTb, 'ITO 

r-1 
s 

B. 3Kcn ep.HMeHTanhno 

I I« 10 
- 3 

nerrTOHbi 

- 6 -1 ., -4 
r (Jrr) ~7 . 10 CeK ~ 7.1 0 r 

L S 

Marro H3BeCTHO 0 rs (3rr). C'!HTaH • rs (3rr) ::' r L (3rr), nonyqaeM 

I ~ 
3tr 

npH 3TOM AOITlKHO 6bJTb 60ITblllOe RapyllieHHe CP B 3 1T -pac rraaax . C'!HTaH, 

'ITO 3TOro BeT, llpHXOAHM K TOMy , 'ITO 

I 
3tr 

C. nocne 3TOrO 8HaiTH3a MOlKHO rrepeiTHCaTb ITOCneaaee COOTHOllle HHe H3 (15) 

B BHAe 

-i (M*L- M
8

) < L I S >~ 
2 tr 
I (FITIL)*(FITISl+yr 

s ( 19) 

-3 
rae y << 10 - rrpeacTaanHeT BKITBAbi pacrraaoa, OTITH'IHbiX OT pacrraaoe aa aaa 

ITHOHa. 

Bocrronb30BaBlllHCb CBOHCTBOM HHBapHaHTHOCTH CKanHpHoro npOH3BeaeHHH, MOlKHO 

rrepeiTHCaTb (19) eme B TaKOM BRAe 

1 < o 1 r 1 L > * < o 1 r 1 s > + < 2 1 r 1 L > * c 2 1 r 1 s > + y r s l ( 20 J, 

13 



r.oe I 0 > H 12>. 03Ha'!a!OT 2 rr cocTOliHHll c H30CPIHHBMH 1 ·•0 H 1•2, cooTBeTCTBeHHO. 

If 

n. 3KCnepHMeHTBnbHO 

r c,+,-l;C2 
L 

10 -s) 
2 r ( ,+,- ) 

s 

r L c ,o ,o + 
= 3 rL (, , 

0 
Co611paSI oueHKH anSI acex pacna.ooa K -Nte30I!OB (KpOMe pa.oiiBUIIOHHbiX) 

II 

I M• - M I I < L I S >I< 3,9. 10 -s 
L S -

-s 
I < L I s > I < 3. 10 

3Ta OUeHK8 38MeTHO Hll}l(e npi!Be.OeHHOl\ paHee, HO OH8 CO.Qep}I(IIT HeKOTOpbl6 

npe.onono}l(eHIISI o aepOSITHOCTSIX HeHa6mo.oaBllii!XCSI ewe pacna.ooa. 

1.3. CPT-VIHBAPV!AHTHOCTb 

Bae.oeM cne.oy10W11e o6o3Ha'!eHIISI: 3HaK 03HB'!8eT 38MeHy '!8CTI!U H8 8H-

TI!'!8CTI!Ubl 1 8 - 113Me HeHI!e Hanpa aneHIIll cni!HOB. 

npll CPT -IIHB8p118HTHOCTII nepeXOllbl I ... F 11 I ' ... F ' .oon}I(Hbi 6hiTb Olli!Ha-

KOBbi, llnll llBHHoro IIHTepaana .OOn}I(Hbl 6biTb paBHbl 8Mnni!TYllbi BepOSITHOCTel! 

nepeXOilOB K ... K 11 K ... K . CnellOBaTenbHo, 113 cpaaHeHHSI (5) 11 (7), IIMeeM 

-IM r -lMsr -IMSr -IMLr 
e L sp - e q r = e p s - r q e , 

OTKylla 

sp+qr=O (21) 

CnellOBaTenbHO 
1 

s I r = - q / p r = ( 1 -I s 12 l 1/2 P = c t- I q 12 l t/ 2 
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H 

a 

2 1!2 • I 
s/ ( 1 - I s I ) • - q/ (1 - I q I 2 ) I 2 

s -- q 

B CHny (:.H) 

M-M--
1
-(M +M

6
);A-

2 L 

r .. p 

1 
2 

I s '> ~ p I K > - q I . K > • 

- aeACTBHTenbHOe "'HCno. 

Bo3MO>KHbrl! 3qxpeKT HapyweHHSI CPT CBSI3aH c pa3nH"!HeM Me>Kay II 
113 \9) 

( -1 M - M ~ M L- M8 ) ( s p + q r ) ( s p - q r ) . 

TaK KaK 

I < L I s > I ~ 0,01 

TO 

IM- M I 
< 

I M + M 

(23) 

(23) 

B M. 

(24) 

Mo)!{ Ho C"!BTBTb 3 TO· ny"'WHM yKa3aHHeM Ha cnpaseanHBOCTb CPT-HasapHaHTHOCTB 

CHnbHbiX H 3neKTpOMBrHBTHbiX B38BMOaeACTBBA, no KpaAHeA Mepe, ana B38HMcaelt-

CTBHli, KOT Opb!e CK8 3b!B810TCSI HB MBCCBX "18CTHU. 
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II. AMOJ1HTY Jlbl PACnAJlOB 

2.1 CPT a aMnnaTyAhi 

TaK KBK I L > H I S > npeACT8BI1lliOT co6ol! naaellHbie KOM6aaauaa I K > a 

I K >, OTMeTaM npe)KAe acero, '!TO npa CPT-aaaapaaHTHOCTR 

(FITIK)e(KITIF'), 

rAe cocTollHRll I F > a I F '> OTila'!aiOTCll , KBK OTMe'!eHo Bhiwe. B oTcyTcTaaa 

B3aaMOAei1CTBall B KOHe'!HOM cocTOllHaa T - MaTpaua 3pMaToaa. 

CneAoBaTellbHO, 

( K I T I F') e ( F ' I T I K )* 

H TOrAa 

( F I T I K ) c(F ' I T I K )* 

aMeeTCll cooTH oweaae Me)I<Ay BMnlliiTYABMII pacnaAa I K > a I K >. Y'!~T 3cjxpeKTOB 

B38HMOAeMCTBall B KOHe'!HOM COCT OllHHa npRBOAHT K TOMy, '!TO 

( F I T I K ) e ( F
1 

I T I K ) * 128 
e (26) 

0(So3HB'!HM BMnllHTYAY pacnaAa K B 2" c R30CnHHOM 1=0 qepe3 ICO IT I K). 

TorAa nycTb 

(OITIK)= 
A IS O 

o e a (OITIK) A* 
0 

18o 
e 

AHanora'!HO Allll pacnaAa B cocTOllHHH 2" CHCTeMbl C 1c2 

C2ITIK)=iA
2 

18 
e 2 

16 

(21 T I K) i A* 
2 

18 
e 2 

(27) 

(28) 

f 
! 

j 

~ 



H 

2,2 , J130CllHH OBblll BHBnH3 

JlnH onacaaaH pacnaaos I L > a I S > HB asa naoaa aeo6xoaaMo BBeCTH 'IeTbipe 

KOMnneKCHbie Bena'IHHbi c( OITI L). (0 IT IS ),(2ITIL)a (2ITIS), aa KOTOp biX 

MOJKHO nocTpOHTb aenocpeacTseaao aa6moaaeMbie Bena'IHHbi 

( = 
(OITI L) 

(OITIS> 
' l = 

B cany (:.13), (27) a (28) 

(2 I T I L ) 

(OITIS) 

(21Tis> 

(OITIS) 

IS IS 
( 0 I T I L ) = i e 

0 
( p A 0- q A "'o ) a i A 0 e 0 p ( 1 - q/p A ... 0 I A 0 

(2ITI L) 
IS 

e i e 2 
(pA 2-qA~ )= 

IS 
( 2 I T I S ) ~ i A 2 e 

2 
p ( 1 + q/ p A ; I A 

2 
) 

1-q/ pA* / A 
0 0 A2 1-: q/p A* I A 

2 2 ( = 
( = - --------

1 + q/ p A: I A 0 1 + q / p A* I A 
0 0 

A 2 1 + q/ p A... I A 
2 2 

cu = -- ---------

1 + q/ p A ... I A 
0 0 

I(S -s , 
·e 2 o 

(:19) 

(30) 

Opa ManoM t 

(31) 

H 

17 



( - 1 
-- ( 1 - ql p A* I A ) : ·-( = 

l A A* 1(8
2
-8

0 
> __ ( __ 2 ____ 2_ ) e 

2 0 0 2 A
0 

A* 

A A* 
0 

- 1 ( 2 2 ) 1(82-80) 
cu=-- ---+--- e 

2 A A* 
0 0 

npH yq~Te .3 ~TOfiHqeCKOfi HHBapHa HTHOCTH 

..; 3 ( + - IT I s ) = ..; 2 (0 I T I s ) + ( 2 I T I s) 

1/3 ( 0 0 I T I s ) - (0 I T I s ) - ..; 2 ( 2 I T_l s ) 

..; 3 c + - 1 T 1 L > = ..; 2c o 1 T 1 L > + c 2 1 T 1 L > 

1/3 ( 0 0 I T I L ) ~ ( 0 I T I L ) -..; 2 ( 2 I T I L ) 

3Kcne p a MeHT a nb H O M Ol lWO o npencni!Th 5 oenii 'IHH 

R s 
r

5
(00) 

r 5 (+-) 

(+-I TIL> 
11+_=----

11 = 
0 0 

(+- I TIS) 

( 0 0 IT I L) 

(OO I TIS) 

npH C npaaennnB OC TH npa aHna 

2 

1-l/2cu 2 
_ I 

1 + cui 1/2 

( + t' l l/2 

l+cu ll/ 2 

E-l/2t' 

- l/ 2cu 

6 I • 1/ 2 a p acn a n e 

nH'IHHa Rs 38BHC HT T Onb KO OT Re"' . npH Man b l X "' 

11+-= E+ t' l .j2 

'~oo=•-,1 2 <' 

18 

0 
K 

s 

(32) 

(33) 

(34) 

(35) 

(36 ) 

( 37) 

.I"' I« 1 H ae-

(38) 



2.3. Eme o6 ynRTapnocTI! 

nocneanee H3 paeeacTe ( 15) 

- i ( M: - M S) < L I S > a Z c :£ ( F I T I L) * ( F I T I S ) 
I' (39) 

no3eomleT e CHny CPT-HHeapHa HTHOCT!! (1m < L I S > = 0) 
3AUHCATh, 'ITO 

2 ( m - m 
L S Im z 

= tg ¢ 
( r + r w Re Z (40) 

S L 

B npeHe6pel!<8HHH anHHHHeM CP-napymeHHH a nponeccax pacnaaa K , oTnH 'I -

Hb!X OT K ... 2, pacnaaa 

z - I ( 0 I T I s ) I 2 ( ( • + ( ' * Ctl ) {41) 

Ecn11 npeHe6pe'lh no cpaaHeHHIO c f , TO 

( 1? + _ = I) 0 0 c l ) Arg l a ¢ ., c Arg I) + _ 

nocneaHHe COOTHOlii8HHH npeaCTABnHIOT C06oll HAH6onee H3B8CTHbi8 pe3ynhTA T bl 

T,H, T 80p!!!! CBepxcna6oro B3AHMOaeikTBHH. 3KcnepHM8HTAnhHbl8 aAHHbie , KOTOpb1 8 

BHA'Iane, KA3AnOch,HAXOaHni!Ch B COOTB8TCTBI!H C STHM npeaCKA3AHH8M, B HACTQ

Hlllee Bp8MH UpOTHBOpe'laT S THM BbiBOaaM, 8 HACTOHlllee BpeMSI Henh3SI HCKniO'IHTh, 

'ITO = Ox / . CooTHOlii8H!!e (40) U03BOnSieT H B S T OM npeaenbHOM cny'lae npHaTI! 

K HHTepeCHOMy 3aKni0'18HHIO. H3 (40) I! (41) BHaHO, 'ITO TOraa 

(2fT!L) 
Arg ( ) = Arg ( f ' "' • ) = ¢ 

(2!T!S) w ( 42) 

PaccMOTpHM 6onee noapo6Ho aKnaa a Z 

o6H3AHHbill pacnaaa M Ha 2 rr 

z 2rr = < +- 1 T r L > • c +- 1 T 1 s > + coo, T , L >·coo 
1 

T 
1 
s > 

Z =!(FIT! L)* (F!T!S),_ 
I' 

(43) 

a ( 0 I T I L ) • (0 r T I s) + ( 2 I T I L) • ( 2 I T I s ) 

x/ CM. 3AKniO'IeHae 
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C TIOMOWh !O (:,W) Z 
2 

rr npHBOllHTCSI K BHllY 

2 2 2 2 22 2 2 
Z

2 
=( p -q )(I A

0
1 +I A I ) +pq [(A*) -A +(A*) -A 1 -

" 2 0 0 0 2 

2 2 
c ( p 2 

- q 2 ) ( I A 
0 

I + I A 2 I ) - 4 i p q [ ( Re A 
0

) ( Im A 
0 

) + 
(44) 

+ ( Re A ) ( lm A ) ] 
2 2 

npa coxpaHe HHH CP- 'le THOCTH 

p = q lm A 
0 

= lm A - 0 

H z2, o6pawaeTCSI B HYIIh. 

B o6meM c n y <J ae , npH yqeTe HapyweHHil CP-HHBa pHaHTHOCTH IIHWh B 2rr pac-

nanax H3 {39 ) H {44) 

2(m -m) 
L S 4 p q ( Re A ) ( lm A ) + ( Re A ) ( lm A ) 

0 0 2 2 
tg ¢ 

r s + r L (p2-q2) lAO 12+ I A212 

EcnH Ten eph SIBHO Bbine nHTh HecoxpaHSIJOWHe CP cpa3 bi, TO 

rne a 

H 

ta 
B e 

1 
{3 A =A e A 

a {3 - Hecoxpa HSIJOWHe CP cpa3bi 

----rr<a,f3 
2 -

2 2 

1 
< --" 2 

' 

2 2 

tg ¢ w = 
2 p q A sin 2 a + B sin 2 {3 A sin 2 a + B sin 2 {3 

2 
A + B 2t" A 2 + B 2 

2 2 
( p - q ) 

rne p 2 - q 2 

4p q 
0 

npa cnpaBell/IH BOCTH np8BHII8 ~ 1 =1 /2 B pacnane K s B « A . Vl 3 cpaKTa 

[' L ( 2 TT ) << [' S ( 2 Tt) cneny JOT H3BeCTHbie Bb!BOll bl a « l H 
,_ 

l a l . 

20 
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2.4. CooTHOllleHI!e rne!lloy 

C nOMO!Ilb!O ( 46) MOX<HO nony'ii!Tb none3Hble COOTHO!Il eHHSI, HeaBBH O YK838HHble 
1111 

rne!llo;y • Orpa HH'iHMCSI TOnbKO K -+ 2 rr pacnaaaMH. 113 npas11na t"l I =1 / 2 anSI 

I! 

pacnaaa K
0 

cneayeT , 'iTO s 

I B cos f3 I « I A cos a I .. I A I . 

T oraa c yqeroM Toro, 'iTO I t I « 1 H I a I « 1 a o6o3 Ha qeHHSIX ( 45') 

1/J{+- IT I S) e i V 2 A 

tS 2 t8 V 3 ( + - IT I L ) .. i 1/2 A ( l "+ i a) e 0 + (i) B e 2 sin f3 

t8o 2 - tS I/3 (00 I TIL)-iA(t.,.+ia ) e -(i) I/2Be 2 sinf3 

t~ 00 = t"+ia -11/2 

- t8 sin f3 = t " [ ( 1 + i a ) + i b e 

B 1C8 2- 8 o > -t 8 
-- e sin f3 a l " [ ( 1 + i a ) - 2 i b e A 

rae 8 = 8 
0 

- 8 
2 

TaK KaK 

.\ = B cos {3 / A « 1 , 
TO 1!3 (46 ) 

+ .\ 
B sin f3 tg ¢ = 

w 

a 

l At " 
a+/"f.\b 

rae 

21 
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rae 1 B sin {3 
a • __ a_ ' b = ---= ---

V 2 A t" 

BaeaeM 

r(KL-o2~r 0 ) _ 0+ia)e
18

-2i b J2 (47) 
2 R ~ 2 -I 18 . b 

L r(KL-o!T+IT- ) (l+ia)e +1 

¢ - Arg [ ( 1 + i a ) + i b 
+-

-1 8 
e 

¢ 
0 

- Arg [ ( 1 + i a ) - 2 i b e - 1 8 J 

H3 (48) nonyqaeM 

a + b cos 8 
tg ¢+--

1 + b sin 8 

(48 ) 

(49) 

(50) 

'ITO BMeCTe C ( 46') ll8eT B03MO)I{HOC TH Bblp83HTb a 

1\ • Hcnonb30B8HHe ( 47) naeT ( B npeHe6pe)l{eHHH 1\ 

H b q<:.pe3 ¢+-, ¢ w H 

2 R -1 = 3 sin 
2 

( ¢ - ¢ ) [ 1 + 3 tg
2 

( ¢ + 8 ) ] - 3 sin 2 ( ¢ - ¢ ) tg ( ¢ + 8 ) (
51 

) 
L +- w w w w • 

EcnH BMeCT O ( 48) aocnonb30B8TbCS! ( 49), TO MO)I{I!O nonyqHTb 

2 3 2 1 3 (52) 
1 3 3 sin (¢ - ¢ ) [- tg ( ¢ + 8) - -]- - sin 2( ¢ -¢ ) tg ( ¢ + 8) 

2RL 0 w 4 w 4 2 0 w w 
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J1a (51) H (52} eme paa MO)I{HO BHUeTb, 'ITO npH 

¢ -¢ - ¢ +- ' 0 w 
R 

L 
1/2 • 

noaCTBBJISI!I R i. = 2 ,9:!:_0,6 ¢warr/4 R B (51) nonyqaeM 

B KaqeCTBe OUHOrO H3 KOpHe~ li = ( 11:!:_6) 
0

• 

3. HHTEP<t>EPEHUH51 K 
0 

11 B PACnAllE HA llBA mtOHA 
s 

3.1, BaeaeHae 

J13 MHOrO'lHCneHHblX 3KCnepHMeHTOB, C IIOMO!Ub!O KOTOpb!X nonyqa!OTC!I B HBCTO-

lllllee apeMSI ana MoryT 6biTh nonyqeahi naHHbie o HapyweaaH CP- HHBapHaHTHOCTa, 

OCT8HOBn!OCb naiiib HB HHTepcj>epeHUHOHHbiX 0Ilb!T8X, 

B KOrepeHTHOM ny'!Ke K 0 
a K

0 
MO)I{HO Ha6nronaTh caoeo6pa3Hhie HHTep-

s L 

cj>epeHUHOHHhie SianeHHSI npa a ayqeaaa TaKax . o6max pacnanoa, KBK pacnan Ha aaa 

IIHOHa. CaMO 06Hapy)l{eHHe TaKO~ HHTepcj>epeHUaH B pacnaae HB UBB IIHOHB HMeno 

6onbiiiOe 3H8'l9Hae, TaK KaK UOKa3ano, 'ITO HMe HHO a He apyraSI '!aCTHUB 

pacnana eTCSI Ba naa naOHa, a Be HB npyrae UBe 'l8CTHllbl, npoaeaeaa e 3 THX OUbiTOB 

C naHHO~ nenb!O 6binO noncKaa aHO nonropeUKHM C COBBTOpaMH B lly6He H He3aBHCHMO 

apyrH MH aBTOp8MH. 

J1HTepcj>epeBUII!I OK83biBaeTCSI Haa6onee SICHO Bblp8)1{eHHO~ BO BpeMeHHO~ 36BH-

CHMOCTH K 0 
.. 2rr pacnaaoa, a KOTopo~ aa6nroaae TCSI xapaKTepaoe ocuanhSITOpaoe 

noaeaeaae. 

PaccMOTpH M ny'lOK, anSI KOToporo aMnn aTyaa p8BH8 p, a aMrrnaTyaa 

K0 
paaaa I rrpa t - 0. BepoSITHOCTh rr + rr 

L 
paCIIBUOB B eUHHHUY Bp eMeHH 

paaHa 

dN 
+ 

d r 

_ _1_(r +r.L >r 
2 s 

+ 2 I p I I 71 I e cos X I 1 . +-
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rne 

X ~ ¢ - ¢ - t.. m r t..m = m - m p I) J S LJ 

a - C06CTBeHHOe BpeMH pacrrana . 0HO CBH3aHO C llnHHOH X no p8CIT81la 

r=xmt / pt 

HHTep~epeHUHH Hau6onee aaMeTHO rrpoHBn HeTC H so speMH 

R 
= r s-l 2 In I pI '1 +- I 

HMeiOT CH llBe cnerKa p83ITH4Hbie 3KCrr epuMeHT aiTb Hbie flOC T aHOBKH . npu 0/lH OH H3 HHX 

K0 
pereHepapyeTCH u a 4HC Toro rry4Ka 

s 
Ko 

L 
ITOMellleHH eM B IT Y 40K n o r n OTHT8ITH. 

3 T OT MeTOil CpaBHHTeiTbHO rrpOCT C 3 KCrrep HM8HT a iTbHOH C T OpOI!bl, HO ~838 pere He paUHH 

cp p llOn>KHB 6b!Tb H 3MepeHa He3aBHCHMO, 4T06bi MO H< HO 6 b !ITO H3 BIT8'lb H3 3 KCrr e pH 

M8HTa ll8HHbie o ~aae ¢ '7 

B o B TOpOM Me Ton e neT e KTop BH ilHT o6n8CTb p8CIT 81l8 , 6nH 3KYJO K o6nacTH o6pa
o 

aosa HHH K -Me30HOB . B 3 T OM cny4ae H 3BeC T HO, 4TO p ~ + 1. 3ToT Tun 

OIT b iTa TeXHH4eCKH 6onee TpyneH , HO rr pH H3B8CTHOM !; m 4Ia3a ¢'7 MOlKeT 6b!Tb 

rrony 4eHa rrp HMO. 

Tpe TbH B03MO)I< HOCTb. B 3 TO M cny4ae Ko 
s - Me30Hhl 06pa3yJOTCH HMeeTCH 

Ko 
ITY4KOM 

L 
- Me30HOB B seweCTBe M8noil rrn oTHOCTH. Pacrranhi Ha6nJOil810TC H BHYTPH 

r e Hep8TOpa H CKOpOCTb pacrrana H3Y48eTCH B ~YHKUHH ITITOTHOCTH B8lll8CT B8 ( M8I!HeT CH 

TOITbKO cpellH5lH nnoTHOCTb) . E c nu CMOTpe T b p8crrallbi B o6n8CTH, KOTOp85! naneKa OT 

n e pen H ero KpaH p e r e HepaTo pa , Torna rrepexonHhlMil s~~eKTaMH MO)KHO rrp e n e6pe 4b , 

H OTHOll!eHue a MnnHTYil K 
0 

H K 
0 

H e aaBHCHT OT rronolKeHHH 
S L 

As/ A L p
0

N
1

= R , 

rne N I - 4l!Cno Hllep B e nHHHue o6'beMa pereHep8TOpa • CKopocTb p8crranos H8 nsa 

ITHOHa 6yneT T Orll8 rrapa6onH48CKOH ~YHKUHeff ITITOTHOCTH 

I 
+-

2 2 
(N >- 1 '7 I +N I P 

I +- I 0 
I 2 + 2 N I p I I t1 I cos ( ¢ - ¢ 

I o +- Po '7 (54) 

06napylKeHH e neHyn esoro HaKnona npH N 1 ~o noK83hJBaeT H8ITH4He HHTep~epea-

uuu. CaM HaKnoH naeT OTHOCl!TenbHYJO cjlaay Po u '7 . K one4HO , Heo6xon u Mo 

a apaHee orrpenenHTb ¢Po · 
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3.2. 3dxJ>eKT aemccTaa H S!anc nl'!e pc r c nepa uHH 

PaccMoTpHM ny'lOK HeliTpanbHbiX K - MeaoHoa c HMnynbCOM k a UpOH3aOnb-
HOM Bel!leCTae, nyCTb n 

H n COOTaeTCTaeHHO, KOMnneKCHble liOKB3BTenH ·npenoM-

neHHSI a aemecTae. 0HH CaSI38Hbl C BMllnHTyaBMH paCCeSIHHSI anepea f ( 0 ) H f(o) K0 

H 

H 

rae 

- Me30HOa aemeCTaOM COOTHOille HH SIMH 

2 tr N 

ii' ~ 1 + 

npOH3aOaHaH flO apeMeHH 

med 

di/J 
-(-- ) 

dr 

I 
f ( 0 ) 

k 2 
f ( 0 ) 

OT 1/J ( r) aaeTCSI CyMMOli 

+(~) 
d r nuel , 

3a apeMSI dr K - MeaoHbr npoxoaSIT paccTOSIHHe 

no onpea e n eHHID K03¢¢HUHeHTa npenoMn eHHSI 

(~) 
nuol 

=I k 
(

n-1 -0) 
0 n- 1 dz 

0KOH'lBTellbHO 

rae 

25 

(55) 

(56) 



a v - CKOpoCTb K -Me30HOB OTHOCIITenhHO aemecTBa. 

II 

II 

B nonHoll aHan oraa c ( 10) 11 ( 12) Mbl IIMeeM B aem ecTBe 

(["+iM ' )I K; >· .. ( - 1- r ' + I m , ) I K' l> ; ( i c s, L ) 
2 J J J . 

I K ~ > c [ 2 ( 1 + I ( 'I 12 ) l -1 / 2 ( 1 + f ; J 
1 - f' 

I 

2 

I K' >= [2(1+1(' I 
L 2 

l-1/2( 1 + f; ~ 
-( 1 - (, ) 

2 

(58
8

) 

(58
5

) 

E c n11 npe He6pe'lb KBanpaTH'!HhiMH no E; H t' 
2 

'lneH8MH, TO CB513H M 8l!<.QY 

f J H ( 
J 

rae 

a 

11 = 

OK83b!B8lOTC51 BeCbM8 llpOCTb!MH 

R "' 

c t - R 
I 

= t2 + R ' 

itrN A[f(O)-f(O) 
I 

k ( _1_ +ill) 
2 

) 

m' - m 
A= ( 1 - v 2 )-

1/2 ( r' -T' ) -I v s L 
; 

S L r · - r-
s L 

TaK K8 K r ~ >> r ~'TO A ;;; cpenHell nniiHe p acnana KOpOT KOlKHBYIUHX 

B BeiUeCTB e . 

(59) 

(60) 

Ko - M e30HOB 

KoM 611 H IIPY51 (58) H (59), Mhi nonyqaeM, npeHe6pe ra51 KBanpaTII'IHhiMH qne-

H8MH 

0 0 
K~ > c I K s > - R I K L > ( 6 1

8
) 
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II 

Paanl!'Il!e MeJKay I K ~ > H I Ks >, I K'L> 
aemecTao anSI a~eKTIIBHoro npeapameHHS! Ko 

s 

H I K L > noaaonS!eT HcnonbaoaaTb 

11 K
0 

L 
P accMoTpHM ny'IOK 

-I 
K O KOTOpbiJ:I yJKe npomen B BSKyyMe 3H8'I l!Tenb HOe 

apeMS! » r s . KoMnOHeHTa 

H3 'IHCTbiX K 
0 

- Meaoaoa. 

S > yJKe pacnanaCb II Mbl HMeeM UY'IOK, COCTOS!IllHli 

L 

f1yCTb TaKol! ny'IOK npoxoaHT qepea nJISCTHHy aemecTaa. BonHoaaSI !jlyHKUHS! 

K - Meaoaoa nocne npoxoJKaeHHS! paccT OSIHHSI L e (1- v 2 )-1/ 2 vf a aemecT-

ae aaeTCSI 

rae 
>. e -

1
- r- + i m 

I 2 S S 

JlaJKe a oTcyTcTBHH CPT - HHBapl!aHTHOcTH 

,\I+,\ = _
1

_ ( r + r ) + i ( m + m ) -
2 S L S L 

f1p11 ee cnpaaeanHBOC TH 

0 

1 I K s > l . 

2 IT N 
1 

V 

2 

(62) 

[ f(O) + f ( 0) 1 (63) 

,\ -,\ 
I 

-I [ _1_ 
2 

(2 IT N I v) 2 1/ 2 

( r 8 - r L) + i (m 8 +mL) ]
2

- ------[f(O)-f(O)] • 

(1 - v 2 ) k 2 
( 64) 

<l> opMyna (62) npHBO)lHT K (53), npH'I i'lM 

- r .\ ~-.\2,8 
p=R[1-e ] 
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3AKJJ!OY.EH liE 

B rrpellbiilYWHX pa3nenax Mbi p accMoTpenH ocHOBHbie rrpenc Ta an eHH" <jJe HoMeno

noruqecKoro a uanu3 a K ... 2ft -pacrrana. Mbi paccMOTpenu KpaTKO TaK:>Ke T e pereue-

p8UHOHHbie 1i liHTep ljJepe HUHOHHbie OITbiT bi, B KOTOpblX ll06biB810TCH 3 KCI1epHM8 HT811bHbie 

K 2ft -pacnane. naHHbie o napaMeTpax, xapaKTepnGyiOwnx GP Ha pywe HHe B 

Pe3Koe H3MeHeHHe 3aKniO'IeHHii o aenH'IHHe cpa3bi ¢ + 110K83bi B8eT, 'ITO He 

BCe BbiBOilbl MO)I<HO C'IHT8Tb yC TOHBlllliMHCH, no-BHilliMOMy, CKOpO ITOHBHTCH HOBble 

H3Mepe HHH senH'IHHbi I '7 
0 0 

I a, MOJKeT 6biTh, H ee cpa3bi, Eonhwoe 3Ha'IeHae 
0 

rrpHo6peT8!0T 3KCrr epHMe HTbl no 110HCK8M 38pHilOBOI1 8CiiMMeTpHH B K e - pacnam, 
3 

3K CnepHMeHThl 110 UOHCKY lllil1011bHOrO MOMeHT8 HeATpOH8 (ll8 HHhle 118 H!Oilb 196 7 r 

( -2:!:_3) 10-
22 

e CM )- C8Mbll1 p83HTeilbHbiH npHMep 0TibiT8 6e3 CTp8HHbiX 'I8CTIIU , 

OKOH 'I8Tel1bHbie pe3ynh T8 T bl KOTOporo MOryT IIMeTb C8MOe pe30H11py!OIUee Bnllm!He 

Ha 3aKniO'IeHHH o MexaHH3Me HapyweHHH CP-HHBapHaHTHOC TH. 

Eonhlll85! 'I8CTb rry6nHKyeMbiX B rroc nenHee BpeMH B niiCbMax" 8H8111130B He 

Y'<HTbiBaeT ewe H3MeHeHHH ¢+- 01lH8KO, pa311H'IIie I '7 +_I H I '7 0 0 I CBHileTenb-

CT ByeT 06 OTilii'IHII OT HynH Eonee Toro, a aTo HCHO BHilHO H3 rpacjlH'IeCKHX 

ITOCTpOeHHA, H8 KOTOpbiX KOMUileKCHbi M 'III CI18M '7 + _ , '7 O O , f H COUOCT8B-

nHIOT CH nsyMe pHbie seKTopa , npH naHHOM seKTOpe '7 11 Monyne I '7 I np11 +- 0 0 

!i3BeCT HOA ;jla3e f ( 45° liilli 225°) HMe!OTCH llB8 pewe HIIH , llB8 Ha6opa 3H8'IeHHil 

BeKTOpOB H t '. OnHo H3 HHX xapaKTepH3yeTcH conocTaBHMbi MH 3 Ha'iei!HHMH 

H f . npH cnpasennHBOCTH npyroro If I << If' I. Cnyqall, KOTOporo cerpnHH 

Henh3H HCKiliO'IHTb , f ;Q, ocTasnHeT HeH3MeHHOA cynepno3HUHIO I K 
0 

> = I K 
0 > 

O o O L 2 ' 

I K s > = I K 
1 

> 11 npHnHCbiBaeT npasHno t'J. I ~ 3/ 2 CP-HapywaiOWHM npoueccaM. 

no ll8HHbiM 8 H811113 8, rrposeneHHOro TpyoHrOM, npll 1'1ool = 2,41'7+_1H "'+-=ft/2 

¢
0
=l0°, ¢ , • ; 166°, ld21 ;1,331'7+_1. l•'/21£0,821'7+_1 

anSI "5onhlll0f'O peweHHH• , H 

¢ 0 ; 262° ¢,' ; 8 4 °, ld21 =0,2 1 '7+_1. It'/ 2l = 1 , 13 1'7+_ 1 

.a.nH "Man oro pellleHHfl'. ; 

3ap5lllOB85! 8CHMMeTpHH 
0 

K e pacnanax aa eTCH npHMO 
3 

Ref a B 

a = 

0 
r(K

2 

r ( K 0 

2 

... It -e+v)-r(K 0 

2 
... "+e--vl 

.. "-e +.,) +r (K 0 
... "+ P - .;;) 

2 
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( ecnH HCKniO'IHTb H8nH'llfe nepeXOAOB C fl Q -t.s). 

nepBble H3MepeHJHI a pacnaAa y>Ke npoaeAeHbi ( UEPH). H a -

M e peaHe a C A OCT8 TO'IHOi1 TO'IHOCTb iO M O>K e T I!03BOnHTb pa3nH'IHTb ' 6onbll!Oe 

pellleHHe• OT • Manoro• . lln H 6onb ll!Oro pell!eHHH• a = 0,62 % , a AnH Manoro 

a =- 0,11 % . 

0TcyTCTBHe aaaHCHMOCTH OT 3 HeprHH aepOHT HOC TH K .. 2 rr pacnaAa 
E ' , 

( r ~ r ( __ k_) n = r y n n '= 0,06~0,18) HCKniO'IHnO p8CCMOTpe HHb!e AO CHX 
o m t o 

I!Op I!OI!b! T K H npHI!HC8Tb BnHHHH IO HeKoero BHell!Hero non S! C8MO Cyll!eCTBOBBHHe 

K .. 2 rr pacnaAa. HaMepeHHe ¢ + _, KaK OTMe'!eHo B o6aope Jla H By, noa aonHe T 

HCKniO'IHTb HenOK8nbHOe H30CKanHpHOe none, KOTOpOe He npHBOAHT K 38BHCH MOCTH 

CKOpOCTH pacnaAa OT 3HeprHH, HO npeACK83b!B8QT , 'ITO 

¢ e rr / 2 + ¢ +- w • 

3KcnepHMeHTanbHble A8HHble np eAI!O'IHT810T KOne6aTbCSI BA8nH OT 3 TOI'O 3HB'IeHHH. 

KoHe'IHO, ¢eHoMeHonorHH 3 TO Heo6XOAHMbiii, HO He OCHOBHOII aTan. 0AH8KO paa-

BIITbie npH aHanHae aapyweHHH CP-HHBapHaHTHOCTH B K .. 2 rr pacnaAe ¢ opManbHbte 

M6TOAbl MOI'YT OK838TbCSI none3Hb!MH AnSI APYI'HX 38A8'l , C KOTOpb!MH eme BCTpeTHTCSI 

Y'l8CTHHKH 3 TOII lllKOnbi <jlH3HKOB. 

2. Ko apeMeHH CAB'IH a n e'laTb TeKcTa 3 THX n eKUH H ( cepeAHHa ceHTH6pH 1967r) 

CTBnH H3BeCTHblMH HOBble peaynbT8Tbl HCCneAOB8HHSI pacnaAOB 11 aoo6me 

aapyllleHHH CP-aHaapHaHTHOCTH. 3TH ABHHbre coAep>KaTcH a o6aopHOM AOKnane ll>K.Kpo

HHHa HB He ASBHO npOXOAHBWei1 KOH<jlepeHUHH B Po'leCTepe. 

a) npoAOn>KeHHe 3KCnepHM6HT8 rpynnbl KpOHHH8 npHBeno K yTO'IH6HHIO 3H8'l6HHSI 

MOllynH 'lo O 

. -3 
l'loo I =(4,17~0,3).10 

6) npoH3B6A6Hbl AB8 H3MepeHHSI 8CHMM6TpHH a 
0 

AOB. no ABHHbiM rpynnhi H3 CTaH¢opAa nnH K ll 
3 

pacnaAa 

1,0080~0.0026 

no ABHHbiM rpyUUb l KonyM6HIICKOI'O yHHBepCHTeTa AnSI 

• 

-3 
(2,16~0,4).10 

H pacna-

pacnana 

C'!aTaH nepeXOllbi c £\Q e -£\S OTCyTCTBYIOIUH M H, H3 3THX A 8 HHblX 8BT0pbl no-

ny'!HnH, 'ITO 
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H 

-3 Re • = (2,0±_0 ,65) 10 

-3 Re • = (1, 08±_0,20) 10 

3 T H pe3ynhTBTbi oT6HpaJOT "6onbmoe• perneaae nn11 aena'-IHH • H 

B o6o3Ha'ieHRSlX, npRHSlTbiX a neKUHH Eenna H lllTel!a6eprepa a 3necb, "perne a11e 

I •, np11aeneaa oe a noKnane KpoHHHa, MOlKeT 6biTb npencTaaneao a a11ne 

-3 I • I a (2,35 +0,6) . 10 

I•' I = < 1,70±.;,43 ) 10-
3 

0 -0 = (-105 +16) 0 

2 0 -

Arg "7 0 o"' (14±_20) 
0 

' ~ -3 
Re ,='( 1,60±_0,4) 10 

(3necb OTnH'i88TCSl Ha y2 OT npHHSlTOrO y KpOHHHa). 3TOMy perneHHIO COOT-

aeT cTayeT aapyrneaae CP- I!HBapaa HTHOCTH, HHTeHCRBHOCTh KOToporo cna6o 3aaHCHT 

OT aenH'iHHbi t.. I . 

n pSlMOe H3MepeHHe Arg IJ 0 0 BMecTe c 6onee TO'-IHOA npoaepKol! npaaHn 

{'., Q = {'., s H t.. I = 1/2 rrpa pacrranax K 
0 

·-Me30ROB !I03BOnHT rrpoaepHTb 

aerrpOTaaope'-IRBOCTh caMoro <jleaoMeaonornqecKoro aaanH3a, aKnJ0'-1851 CPT-aaaapl! a RT

HOCTh cna6biX B38HMOneilcTBHH. 

3. J13 HOBOA naTepaTypbi, CT8BIII8H llOCTY!IHOH 8BTopy, XOTenOCb 6bi o6paTHTb 

BHHMaHHe a a TOnbKO '-ITO !IOSlBIIBIIIReCSI neKUHII lllaprraKa H fypneaa ( UEPH-Opce ) 
u 0 -0 , 

K - K cacTeMa. 

A aTOp aeCbMa 6naronapeH !1 .10. Ko63apeay, n.E.OKyHJO II B.M.WexTepy 3a 

rrone3Hbie o6cylKneHI!Sl paccMOTpeHHbiX Bbiille aorrpocoa a 0Te!ISl, a TaKlKe opraRI!3aTo

paM IIIKOnbi <jJH3HKOB B 3CTOHHH 3a npylKeCKOe rOCTe!Ip i!IIMCTBO. 
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