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Abstract 

It is s h ow n t hat the . discover}
3

•
4

/ of nonzero c harge asym
metry in Ke

8 
decays at l o ng distances after the target 1w here K 0 

are produced, proves directly that hig h pole nonexponentiallty of 
Goldberger-Watson (G-W) type /5/ is excluded for K0 decays, 

It is shown that CPT- and T- symmetry conditions on coeffi
cients p , q , r and s in ( 1) remain t h e same for any deviations 
from exponential decay law (2) as for the pure exponential law, 
This follows from (3) , (5) and (6), For the G-W case the expression 
for the function f (r) defined in ( 2) is given in (4 ) . 

For the case of any nonexponentiality the expressions for 
the time dependence of amplitudes T+ and T- with the emission of 
e+ and f-, respectively, (~=e, 1.1) are given in (7) and (8), At long 
distances after the target usual expression (9') for asymmetry a 
defined i n ( 9) remains valid, when CPT-invariance and the rule 

!!:, Q • !!:, S are valid, 

Previously L.Khalfin/
1

/ w as ~b~e to prov e from the Bell-Stein
berger (B:S) type unitarity relation/ 2/ (see

0 
also the Appendix) that 

f o r the high pole G-W cas e the states I K L> and I K~> are orthogo
nal w ithout any relation to CP-invariance, 

It is clear now that this formal possibility is excluded for K 
0 

-decays. 
Experimental investigations of the time dependence of leptonic 

asymmetry (10) at different distunces after the ta rget gives direct in
formation about the exa ct form of time-dependence in ( 2) , 

From (11) it follow s that even in the cas e of the !!:, Q • !!:, S 
rule violation the existing experimental data /3, 4/ can eliminate the 
possibility of high pole desc ription of the G-W type for K 0 -decay, 

The general form of the B-S unitarity r e la tion s is considered 
in the Appendix. Relations (IT -3, 4 , 5 , 6) are th e g enerali zation of 
B-5 relations for the c a se w hen the exponential law is not valid, It is in
teresting to note tha t the probabilities for any G-W type d e c ays vani
shed at r =0, Total proba bilities are asymptotical w hen ft -+oo g oes 
to r , For the second order pole of G-W type ( IT-7) is valid, From 
(4) and (TI-5) it follow s that orthog ona lity of any tw o states takes 
place also in the c ase w hen only for one of them ( 4) is valid, The 
relation (TI-6) remains v alid for problems w ith the number of quasi
stationary levels more tha n two. 

Ill 
1, HeaasHo XamjlHH o6paTHn BHHMaHHe aa 6ollbury10 'IJ 

H OCTb yTBep>KaeHHH, OllHp810liiHXCSI Ha COOTHOIIIeHHe YHHTapHOCTII 

o n1 
lliTeil:a6eprepa anSI pacnaaa K -Meaosos B saxyyMe , K rrp 

0 0 
0 CTporoii 3KCITOHeHilH81IbHOCTH pacnaaOB K L- H K S - COCTOSIHI 

111 
HOCTH, B ITOK838HO, 'ITO anSI ITOnlOCOB BTOporo H 6onee BbiC 

PSIJlKOB B 

0 
HHSI I K L > 

s -MaTpHue BHe aaBHCHMOCTH OT CP-HHBapHaHTHOC1 

0 
I K 8 > oxaabiBBIOTCSI opToronanbHhiMH, H 

He 06Cy>KaaSI aaecb BOITpOC8 0 ~H3H'IeCKHX ITpH'IHH8X B03M 

HHKHOBeHHSI 3~KTOB rron10COB BhlCOKOro ITOpSIJlK8 B pacrraaax 

HOB, rroKa)l<eM HH>Ke, 'ITO rrpH cnpaseanHBOCTH CPT -HHBapHaHTH< 

BHna 11 Q .. /1 S anSI nenTOHHhiX pacrraaoB K 0 
- MeaoaoB) cymecT 

aaHHhie o6 acHMMeTpHH B nenTOHHbiX pacnaaax K 0 
-Meaoaos 

neKHX paCCTOSIHHSIX OT MHIIIeHH, llQ-BHaHMOMY, ll03BQnSI10T 3KCITe 

HO HCKnlO'IHTb B03MO>KHOCTb cymeCTBOB8HHSI 3~~KTOB BbiCliiHX D 

OCHOBHOrO BKnaaa, , 
.UnSI 6ollbme.H aaae>KHOCTH MO>KHO pexoMeaaosaTb rrposeaes 

HHTellbBbiX 3KCllepHMeHTOB IIO H3MepeHH10 8CHM MeTpHH B nenTOB 

aax K 
0 

-MeaoaoB rrpH pa3nH'IHhiX paccTOSIHHHX oT MHmesH. 

2, Y6eti.H M CSI CH8'1ana B TOM, 'ITO C8Mh le o6mHe OTKnOHeHl! 

0 
rroaesuHan bHOCTH B pacrraaax K L,s He snHSIIOT sa aaKniO'IeHB! 

B8pH8HTHOCTH 0 COOTHOliieHHH Me>Kay K03~HUHeHT8MH p , q 

B c y rre prr03HilHSIX I K ~ > H I K 
0

8> 

3 



/1/ 
1. HeaasHo Xan<jJHH o6paTHn BHHMaHHe na 6ollhruyJO 'IYBCTBHTellh-

HOCTb yTBep)f{lleHHH, OIIHp810lliHXC51 Ha COOTHOrneHHe YHHTapHOCTH oenna-
0 /2/ 

lllTein6eprepa an51 pacnaaa K -Meaonos B BaKyyMe , K npeanono)f{eHHJO 

0 CTpOrOH 9KCIIOHeHUH311bHOCTH paCII8llOB 
0 0 

K L- H K s - COCT051HHH. B 'I8CT-

/1/ 
IIOK838HO, 'ITO lln51 IIOnJOCOB BTOporo H 6onee BbiCOKHX no-HOCTH, B 

P51llKOB B s 
0 

-MaTpHue BHe aaBHCHMOCTH OT CP-HHBapHaHTHOCTH cocToB

o I K 8 > oKa3btBaJOTCSI opToronanbHhiMH. HHSI I KL > H 

He o6cy)f{JlaB anecb sonpoca o <jlaaa'IeCKHX npH'IHHax B03MO)f{Horo soa

HHKHOBeHHB a<jJ<jleKTOB nonJOCOB BbiCOKOrO I10pMK8 B pacnanax K 
0 

-Me3o

HOB, noKa)f{eM HH)f{e, 'ITO npH cnpaBellnHBOCTH CPT -HHBapaaHTHOCTH (H npa-

BHna L\Q .. L\ S nn51 nenTOHHbtX pacnaaos K 0 
-MeaoHoB) cymecTsyromHe 

6 K O -Me30HOB 
13

•
41 

Ha ll8-ll8HHbte 0 8CHMMeTpHH B nenTOHHbiX paCII8ll8X 

neKHX paCCTOSIHHSIX OT MHWeHH, IID-BHllHMOMY, II03BOnSIJQT 9KCIIepHMeHT811h

HO HCKnJO'IHTb B03M0)f{H0CTb cyrneCTBOB8HHSI a<jJ<jleKTOB BbiClliHX nonJOCOB K8K 

OCHOBHoro BKnana. 
; 

llnB 6ollhmeu Hane)f{HOCTH MO)f{HO peKoMeanosaTb nposeneaue nonon-

HHTellbHblX 9KCnepHMeHTOB 110 H3MepeHHJO aCHMMeTpHH B nenTOHHbiX pacna-

ll8X K 
0 

-MeaoHOB npH paanH'IHhtX paccT051HHstX OT MHmeaH. 

2. Y6ellHMCSI CHaqana B TOM, 'ITO C3Mbte o6rnHe OTKnOHeHH51 OT 3Kc-

0 
IIOHeHUHanbHOCTH B pacnanax K L ,S He snHsnoT Ha aaKnJO'IeHHB CPT-HH-

BapH8HTHOCTH 0 COOTHOllieHHH Me)f{llY K09<jlcllBUHeHT8MJil p 

B cynepn03HUHSIX I K ~ > H I K 
0

8> 
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0 
IKL>-=piK>-q IK > , li>l

2
+lql

2
a1, 

0 

I K 8 > -r I K > + s I K > 
2 2 

lrJ +lsi -1. 
( 1 ) 

B cnyqae, KOI'Aa 'lepes speMSI r 

I K~> H I K ~ > npeo6pasyJOTCSI KaK 

(B CHCTeMe llOKOSI) COCTOSIHHSI 

I K ~.s > 
r -+ f ( -IM r 

L,S r)e L,S 
0 

I KL,S >, (2) 

i 
I'Ae ML,S- mL,S- 2 r L,S 

B8HHbie T aKHM o6pa30M1 'ITO 

, a f L ,s ( r ) 

fL (0) o:l ,s 

- HeKOTOpbie !j>yHKUHif , HOpMHpo

' COCTOSIHHSI I K - > H I K > 

npeo6pasyJOTCSI B COOTBeTCTBHH C Bblp8;>KeHHSIMH 

I K > 
r -1 
-+ ( s p + qr) 

-IMLT -tM 8 r 

(spfLe +qrf 8 e > IK > 

-tM
8

r -IMLr 
+ q s ( f 8 e - f Le ) I K > I , 

-t -1M 8 r -IM Lr 
r 

IK > .. (sp+qr) I pr(f e - f e ) I K > 
s L 

(3) 

-IMS r -IM Lr 

+(psf e + r q f e ) I K > I • 
s L 

ffi/ 
follbA6eprep H B aTCOH noKasanH , 'ITO AnSI non10cos BToporo 

H 6onee Bb!COKHX llOpSIAKOB n B S - MaTpaue 

(2 n-2)! (n- e -1)! 
(4) 

(n-\)!(n + e -1)! n-1 r r n- e -t 
f( r) • ~ ( --) 

Y,.o h 

4 

f 
l 

1 
I 

2 -rL 
nn SI nomoca nepBOI'O nopSIAKa f ( r ) • 1 

HeHUH8llbHOCTb pacnaAOB ) • 

H Jl K L,S>I "'e 

B o6meM cnyqae npH ManhiX speMeHax fir H3 (3) I; 

I K > 
or .. IK>-ifirl MIK > + 8 IK >I , 

fir 
K > .. I K > - i fir I A IK> +M KK>I, 

rAe (f ' = df I d r llpH T= 0) 

-1 

M =(sp + qr) [ sp(ML +if~) +qr(M 8 +if;)], 

-1 
B =-(sp+qr) qs[M

8 
-M L +i(f~-f{)J, 

M 
-1 

=-(sp+qr) [ sp ( M 8 + if ; ) + q r ( M L + if ~ ) ] 1 

-1 
A ~(sp+qr) rp[M 8 -ML + i(f ; -f~)], 

M- M s p- q r M L - M 8 + i ( f ~- f '8 ) 

M + M s p + q r ML+M 8 +iUr.'+f'8 ) 

3- A 

B+A 

f1pH f~ S "" 0· (6) nepeXOASIT B H3BeCTHbie !j>Op Mynhi (eM, 
/ 2 / . 

M ep, ) AnSI SKcnoHeHUHanhHoro p a cnaAa . B bipa;>KeHH H (6 ) oT: 

OT HHX nHlllb 38MeHOH 

M L ,s ... M L ,s + if L ~s · 

CneAOBaT enhHO, KaK H AnSI SKCnoHeHUH a nbHOI'o pacnaAa, T pe60B1 

HHB8pH8HTHOCTH ( M = M ) npHBr:' .::lHT K TOMY 1 'ITO s P = q r H 

5 



Dnsr nomoca nepBOf'O nopsrAK8 f ( r ) • 1 

HeHUHa1IhHOCTh pacnaaos). 

2 -f'L s r 
H Jl K L,?l "'e ' (3Kcno-

B o6meM cnyqae npH ManhiX BpeMeHaX 8 r H3 (3) HMeeM 

IK > 
8r 

IK>-i8r1MI 8 I K ~ K > + > I , 
8r 

K> ~ IK > - j Br I A K > + M ~K >I, (5) 

rae (f ' .. df I d r npH r .. 0) 

-I 
M =(sp + qr) [ sp(ML +if~) +qr(M 8 +if;)], 

-I 

M "' ( s p + q r ) [ sp ( M 8 + if ; ) + q r ( M L + if ~ ) ) , 

-I 

A ~(sp+qr) rp[ M 8 -ML + i(f; -f~)], 

M- M s p- q r 

M + M s p + q r 

a- A 

B+A 

qs - r p 

q s + r p 

npH f' "'0• (6) nepeXOASlT B H3BeCTHbie cjlopMynhl (eM,, Hanp11-L,S 

/ 2 / ) ( ) Mep, Ansr SKCTIOHeHUHBnbHOf'O pacrraaa, 8b!p8)KeHHsr 6 OTn H'!810TCsr 

OT HHX nHillb 3aMeHOH 

M -+M +ifL's· L,S L,S 

(6 ) 

CneaosaTenhHo, KaK 11 anSI s KcnoHeHuuanhHoro pacrraaa, Tpe6osaHMe CPT-

HHB8pH8HTHOCTH ( M "'M ) IIpHBr .lHT K TOMY, '!TO S P "' q r H 

5 



l 

r • p, s- q, 

a Tpe6oBaHHe T - HHBapuaHTHOCTH (A .. B) rrpHBOAHT K o6hl'lHhiM ycnoBHSIM 

rp- q s H 

s = p, q"" r • 

0 0 
3o l13BecTaoe 3aKmo'leHHe o aeopToroaanhHOCTH I K L> H I K 8 > , 

/3,4/ 
BhiTeKaJOmee H3 pe3ynhT8TOB He}:laBHHX 3KCIIepHMeHTOB 

1 
OIIHpaiiOCb Ha 

o6mue <j>opMynhi, rrpenrwrraraBlUHe 3KCIIOHeHUHaiihHOCTh pacrranoB I K ~ 8> 

noKa~eM, 'ITO OHO He 38BHCHT OT 3TOI'O (ecTeCTBeHHOI'O) rrpeAIIOIIO~eHHSI 

(no KpaifHeH Mepe, AllSI T8KHX OTKIIOHeHHH OT 3KCIIOHeHUH8IlbHOCTH :, KOTQ

pble CBOASITCSI K IIOIIJOCaM BbiCOKOI'O IIOpSIAKB )o 

nycTb, KaK o6bi'IHO, B OTCYTCTBHe Tpe6oBaHHH CPT - HHBapHaHTHOCTH 

H rrpaBuna 6. Q • 6. S Hap My c aMniiHTynaMH pacii8AOB F AIISI K 
0
-+rr -f + 11f 

H F -o + -
lliiSI K -+ 77 f 11 f BBOASITCSI 8MIIIIHTyllbl 

- 0 + K .. 77 - f 11 H G lliiSI 
f 0 

c (3) aMnrurT yllhi pacnanoB Kf
3 

HMeJOT BHll 

Ko .. rr+ e- 11f 
C HCIIyCK8HHeM 

-IM r 
L 

G nnR p8crrana 

o B cooTBeTCTBHH 

i + H f ( f me •I' ) 

+ -1 
T =(sp + qr) (pF- qG)+ sf e 

L 

H 

T 

- IM 
8

r 

+ q f 
8 

e (rF +sG) I 

-t -IMLr _ 

-(sp+qr) (sf e (pG-qF) + 
L 

-01
8 

r _ 

+ q f 
8 

e ( rG + s F ) I o 

6 

(7) 

(8) 

't 
I 
~ 
1.. 

'f) 

Ha naneKHX paccT OSIHHSIX 38 MHllieHhJO (rrpu ynep~HB8HHH IIHllih 

ll -rL r 
rrponopuuoaanhHhiX I f L I e ) norronHHTenhHbte MHO~ETenu 

paiU8!0TCSI, Mbl IIOny'l8eM 0 6bi'IHOe Bblp8~eHHe AIISI K03<1><!>HUHeHTt 

8CHMMeTpHH 

+ - · N -N 
2 

I .p F - q G I - I p G 
- ll 

-qF I 
a(oo) .. 

N + + N-
-2--. -_----

~pF -qG I . +hG 
2 

-qF 

KOTopoe rrpu crrp8BennHBOCTH CPT- HHBapuaHTHOCTH H rrp8BHII8 ~ 

peXOAHT B 

2 2 
a(oo)a:p - lql 

T 8KHM o6p830M, rro-rrpe~HeMy H B p8CCMoTpeHHOM cnyqa 

BOB811He HeayneBOH 38pSIAOBOH aCHMMeTpHH B IIeiiTOHHbiX paCII8{J 

IIeKHX pacCTOSIHHSIX 38 MHllieHh!O AOK83biBaeT HeOpTOI'OH8nhHOCTI 

0 
H I K 

8 
> H Te M C8MhiM rroKa3hiBaeT, 'ITO 3<1><!>eKTbi rronJOC OE 

IIOpSIAKa THII8 fOIIhll6eprepa-BaTCOH8 B paCIIallaX K 
0 

-Me30HO 

BY!OT (MOI'YT IIpHCyTCTBOBaTb pa3Be T OnhKO B BH!le IIpHMeCH K 

IIOIIJOCaM rrepBOI'O IIOp SIAK8) • 

4. B 38KIIJO'IeHHe cnen8eM AB8 38Me'I8HHRo 

Bo-nepBbiX, SICHO, 'ITO IIpOH3BOIIhHbie OTKIIOHeHHSI OT 9KCII• 

HOCTH MOI'YT CK838TbCR H8 38BHCHMOCTH 8CHMMeTpHH a ( r ) 

pacnan8x oT paccTOSIHHSI sa MHllieHhJO, rne o6pasyJOTCSI K 0 
-M• 

BpeMSI 38 MHllieHh!O) o 

B o6meM cnyq8e Bbtpa~eaue nnSI a ( r ) HMeeT BHll 

a ( r) -

+ -N (r)-N (r) 

N+ ( r ) + N- ( r) 
""E (r)/E ( r), 

- + 

7 



H8 n8nexHx pnccTORHHRX 38 MHilleHbro ( rrpH ynep*HB8HHH nHillb ~neHoB, 
2 - rL r 

rrporropU:HOH81IhHbiX If L I e ) norronHHTenbHbie MH O*RTenH f L cox-

pam8IDTCSI, Mbl rrony~aeM 05 bJ~HOe Bbipa*eHHe JJ.nSI K094J!lJHU:HeHT8 38pSIJJ.OBOJl: 

aCHMMeTpHH 

a( oo) .. 

2 - 2 
pF -qG I -I pG -qF I 

2 . - - 2 
~pF -qG , . +lPG -qF I 

(9) 

xoTopoe rrpH crrp8BennHBOCTH CPT -HHBapHaHTHOCTH H rrpaBHn8 ll Q .. ll S rre-

p e xonHT B 

() 2_, .q,2 a oo "" p 

T8KHM o5p830M, rro-rrpe*HeMy H B p8CCMOTpeHHOM cny~8e cymecT-

BOB8l!He HeHyneBOH 38pSIJJ.OBOH 8CHMMeTpHH B nerrTOHHbJX pacrra~8X H8 JJ.B

neKHX p a ccTOSIHHSIX 38 MHilleHbiD JJ.OK83biBaeT HeopTOI'OH811bHOCTb I K0 > 
L 

H TeM C8MbiM ITOK83biB8eT, ~TO 9~eKTbi ITOniDCOB Bb!COKOI'O 

ITOpSIJJ.K8 THrra f011bJJ.5eprepa-BaTCOH8 B paCIT8JJ.8X K 
0 

- Me30HOB OTCyTCT

BYIDT ( MOI'YT rrpHCYTCTBOB8Tb pa3Be T011bKO B BHJJ.e ITpHMeCH K 05bi~HbiM 

rronrocaM rrepBoro rrop SinK a) . 

4. B 38Knro~eHHe cnen8eM JJ.Ba 38Me~8HHR. 

Bo-rrepBbiX, SICHO, ~TO rrpOH3BOnbHbie OTKnOHeHHSI OT 9KCITOHeHU:H8nb-

HOCTH MOI'YT CK838TbCSI H8 38BHCHMOCTH 8CHMMeTpHH a ( r ) B neiTTOHHbiX 

pacrran8x oT paccTORHHSI 38 MHilleHbro, rne o5pa3yiDTCSI K 0 
-Me3 0Hbi ( r -

BpeMSI 38 MHilleHbiD) • 

B o5rueM cny~8e Bbipa*eHHe nng a ( r ) 

a ( r) • 
N+(r)-N-(r) 

N+ ( r ) + N- ( r ) 

7 

HMeeT BHJJ. 



rJle <f' L-1 s>r 

a 

2 2 

(.t•<IALI . .r iB Ll 
2 2 

)+( I As ~ ± IBsl ) e 

I(M* -M )r +l r 
L S L 

+ 2 Re I (A t A 8 ± B *L B 8 ) e 

-1 

A L • (s p + qr) sfL(p F -q G), 

-1 
A

8
-(sp+qr) qf 8 (rF+sG), 

-1 
BL•(sp+qr) sfL(pG -qF), 

-I 
B 

8 
• ( s p + q r) . q f 

8 
(r G + s F ) • 

I, 

Bhmo 5bi aecbMa )l(enaTenhHO rrpoaecTH H3MepeHHe a ( r) 

+ 

( 105 ) 

( lOc) 

rrpH pa3-

nH"'HbiX r 

B 0-BTOpbiX, KaK BHJlHO H3 ( 10), B OTCyTCTBHe rrpaBHna /),. Q "' /),. S 1 HO 

rrpH crrpaBeJlnHBOCTH CPT -HHBapaaHTHOCTH Bhipa)l(eHHe JlnH acHMMeTpHH 

a ( oo ) rrpH P 2 - I q I 2 • 1/2 IIpHHHMaeT BHJl 

a(oo) • 
4 p ReG ReF Im q 

I F 19 + I G I 2 
- 4 p ReG Re ( q F* ) 

-3 ReG G -2 
:;: 4 • .10 11--1 ~ 11 ) 

ReF F 

.lla)l(e ripH CpaBHHTenhHO 5onbWOM HapyrueHHH rrpaBHna /),. Q ., /),. S 1 KOI'Jl8 

x = G / F ':. 0,1 
1 

H3 ( 11) cneJlyeT, "'TO a ( oo ) JlOn)I(Ha 5hiTh oKono 

-4 4,10 
1 

"'TO T8K)I(e MQ)I(HQ C"' HT8Tb 1 IIO-BHJlHMOMY 1 HCKnJO"'eHHbiM 9KCIIepH-

MeHTOM, 

8 

ABTOp BeCbMa 6naroJlapeH B. r. BapbiWeBCKOMy, B. n. nJ050J 

H M. Jll . noJlropeUKOMY 38 rrone3Hhie o5cy)i(JleHHH H n. A. XamjJHHY 

TepeCHYJO rrepeiiHCKy H KpHTH"'eCKHe 38Me"'8HHH, 

0 p H n 0 )!( e H H e 

3Jle Cb Mbl paCCMOTpHM COOTHOilleHHH YHHTapHOCTH JlnH paCIIl 

/ 2/ 
Me30HOB B BaKyyMe, cneJlyH pa5oTe Benna H lllTeiiH6eprepa , 

rrpeJlrronaraH 9KCIIoHeHuHanhHOCTH pacrraJlOB I K ~ .s >' COCTOHHHH, 

paCCMOTpeHHe MQ)I(e T rrpeJlCT8BnHTb HeKOTOpb!H HHTepeC JlnH o6mo 

nH38 CBOHCTB HeCTa6HnbHbiX COCTOHHHH , 

PaCCMOTpHM o5wee COCTOHHHH BHJl8 

- IM L(r) • r -tM
8

(1? •f 

'I' ., x f ( r) e I K > ' + y f ( r ) e I K > ' 
L L S S 

C IIpOH3BOnbHb!MH IIOCTOHHHhiMH K09$<jJHUHeHT8MH X H y rrpa 

'<K I K >, -'<K LK >' -1· L L sr s • '<:: K L I K 8> ' I 0 • 

B (n -I ) Mhi JlorrycKaeM 3aBHCHMOCTh oT r 1 K8K B f ( r) 
L,S 

H B 
i 

M
8

L (r)- m (r)- --1 (r ), 
, S,L 2 S,L 

2 
0pHpaBHHB8HHe y5bJnH HOpMbl COCTOHHHH (0-1)- dl'l'l /dr Jl 

H3BOnhHb!X r IIOnHOH BepOHTHOCTH paCII8Jl8 H3 9 TOI'O COCTOHH 

2 -1M r -1M S r 
I I<FITI'l'>l -IIid (r)e L (FITIKL)'+yf 8(r)e (FI1 
F F L 

BBHJlY IIpOH3BOnhHOCTH x H y IIpHBOJlHT K ycnOBHHM 

9 



ABTOp BeCbM8 6n8rOa8peH B. r. E8pbillleBCKOMy, B. n. flJ060lllHI1Y 

H M. J.1. noaropenKoMy 38 rrone3Hbie o6cy)!{aeHHSI H n. A. X8mjJHey 38 HH-

TepecHyJO IIepeiiHCKy H KpHTH~eCKHe 38Me~aHHSI, 

n p H n 0 )!{ e H H e 

3aecb M b l p8CCMOTpHM COOTHOl!leHHSI yHHT8pHOCTH anSI p8CII8a8 K 
0 

/2/ 
Me30HOB B BaKyyMe, cneaySI p86oTe Eenn8 H ll1Tef!H6eprep8 , Ho He 

rrpearron8r8SI 9 KCIIOHeHl1H8nhHOCTH pacrraaoB I K ~ ,s >' cocTOSIHH H , 3To 

p8CCMOTpeHHe MO)!{eT rrpeaCT8BnllTb HeKOTOpblH HHTepec anSI 06l!lero 8H8-

nH38 CBOHCTB HeCT86HnbHbiX COCTOSlHHH, 

P8CCMOTpHM 06l!lee COCTOSIHHSl BHaa 

-IML(T).r 

'l'=xf{r)e 
-IM (I') or 

L 
s I K >, JK >'+yf {r)e 

L S S <n-o 

C IIpOH3BOnbHbiMH IIOCTOSIHHbiMH K09 !jJ!jJHl1HeHT8MH X H y rrpH ycnoBHH 

, < K L I K L > , - '<:: K s ~ K s> , • 1; '<:: K L I K s> , >I 0 • (n- 2) 

B (n -1 ) Mhi aorrycK8eM 38BHCHMOCTh oT r , K8K B f ( r) 
L,S 

, T8K 

H B 

M
8

L (r). m {r)- _i_r (r ). 
• S,L 2 S,L 

2 
npHp8BHHB8HHe y6binH HOpMbl COCTOSIHHSI ( n- I)- dJ'I'I I d r anSI rrpo-

H3BOnbHb!X r IIOnHOH BepOSlTHOCTH p8CII8a8 H3 9TOI'O COCTOSIHHSI 

-IM r :1 

(FIT I K L)' + y f 
8

( r) e 
8 

(FIT I K 
8
)' I 

2 -IMLr 
~ j(FjTjl)l)l -~lxf (r)e 

F L F 

BBHay !IpOH3BOnbHOCTH x H y IIpHBOaHT K ycnOBHSlM 
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/ 

2 2 dl f Llll 2 d 

dr 
+ I f I - (r r L ) - If L I ~ I ( F ~ T I K L ) , I • (n -3) 

L d r F 

d Irs 12 2 d 2 2 
+If 1-<rr8 >=1£ 8 1 ~I<FITIK )' l.{n-4) 

d r 8 dr F 
8 

-'< KLIKs >' 1-d-(f"Lf s) + (f'i_fs) 
d r 

d [(M* -M )r]l = 
--- L S -dr 

- ( f ~ f 
8

) ~ ( F I T I K L) * ( F I T I K 8 ) , 

F 

KOTOpb19 C y'leTOM (fl-2) MO>KHO nepenHCaTb B BHae 

-1 

-' < K f 1 K K > ' 1 <r; r K > 
d 

dr 
<re* r >+ i-d [(M*r-M >rl 1 • 

K d r K 

,.~(F I T! Kf )'*(F ITIK )' 
F K 

rae 
f,k=L,S. 

(IT -5) 

{n-6) 

flpH fL_s= 1 H H938BHCHMOCTH M L,S OT r COOTHOW9HH.II 

(fl-3) -(fl-6) nepexoagT B COOTHOW9HHe yHHTapHOCTH Eenna-llJTeiiH6ep-

repa. 

CooTHOIUeHHSI (IT-3)-(IT-6) aonycKaJOT H apyroe npeacTaaneaHe. VIa-

TerpHpOB8HH91 HanpHMep (fl-3) , npHBOaHT K Bbipa>KeHHIO 

I r <r > 1
2 

fn L +rr 
l £(0) 12 L 

L 

r 
=-f£ 1<F!TIK )' 
0 F L 

I a dr , • 

K aK BHaHo H3 peaynhTaTa fonha6eprepa H BaTcona (4), anSI nomo-

COB BTOpOrO H 6onee B biCOKHX nopMKOB 

10 

f (0)-1, 
L,S 

£' .-Lr 
L,S 2 L ,S 

8 STOM CJiy'lae 1 KaK <ITO BH.llHO H3 (fl-3) -(fl-4), npH r• 0 noll 

pOHTHOCTb pacna.oa ~ I ( F IT I K ) '1 2 
• a • .UnH nomoca s Toporo 1 

F L,S 

1 f (r)-1+-r .r 
L,S 2 L,S 

H H3 (n - 3) - (n- 4 ) 

~ I ( F ~ T I K ) , 12 

F L,S 

1/2 rL S r 
.. r ---·--. 

L,S l 
1 + -r r 

2 L,S 

C nOMOIUb!O (4) H (fl-3)-(fl-4) MO>KHO nony"'HTb 8H8JIOI"H"' 

pa>KeHHH .onSI non10coa npoMaaonbHoro nopH.OKa, KaK H (IT -7) 
1 

c 

aaJOT T9M OOIUHM CBOt!CTBOM 1 "'TO npaBbl9 "18CTH o6paW810TCH B H~ 

r r ... 0 H CTp9 M.IITC.II K r npH rr-+ oo , 3TH csotlcTJi!a 

T9pHbl .OJISI H9SKCflOH9HUH8JlbHOCTH 1 paCCMOTp9HHOtl fOJib.OOeprepoM 

COHOM, 

flpH r r -+ oo 1 K8K H9TPY.llHO BH.ll9Tb H3 (4) 1 

-1 
(ftfk) 

d -<r•e rk> ... o 
d r 

H COO'I'HOW9HH.II (fl -3) -(fl• 6) npliHHM810T BH.ll COOTHOW9Hlitl Senna• 

6eprepa .OJIH KB83HCT8UHOH8pHbi X COCTOHHHA C SKCnOH9HUH8JlbHbiM 

pacna.oa. 

BBH.llY TOI"OI 'ITO npH rr ... 0 npa Bbl9 "18CTH (IT-3) H (IT-

cnpaBe.OJIHBOCTH (4) OOP81U810TCH B HYJib 1 TO >K9 npoHCXO.llHT H C 

"18CTbiO COOTHOW9HH.II (IT - 5), , B bipa>KeHHe B <j!MrypHblX CKO!SKaX 

'18CTH (IT-5) He paBHO HYJIIO (o6pawaeTC.II B i(m -m ) npH r .. I 
L S 

cne.ooaaTenbHo 1 .oon>K HO 6biTb 

'<K IK >'-0 L S ' 
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f (0)-1, 
L,S 

r· • .J..r 
L,S 2 L,S 

8 :3TOM CJiy"iae, KaK :3TO BHilHO H3 (fl '-3) -(fl-4), npH r• 0 rtOJIH8Sl BG-

pOHTHOCTb pacnana ~ I ( F IT I K ) 'I ~ • a • .nnn nomoca BTOporo IIOpn.aKa 
F L,S 

f ( r ) - 1 + .J..r 
L,S 2 L,S 

• r 

H H3 ( fl- 3) - (fl- 4 ) 

~I(F ~ TIK >'I~ 
F L,S 

1/2rL ,s' 
.. r -------- . L,S 1 1 + -r , 

(fl-7) 

2 L,S 

C I'lOMOUlbiO ( 4) H ( fl-3) -(fl- 4) MO>KHO I'lOJiy"iHTb 8H81IOrH'iHbl9 Bbl

pa>K9HH n nnn non10coB npoH3BOJibHoro nopnnKa. KaK H (fl-7) , OHH o6na

ll810T T9M 05UlHM CBOICTBOM 1 "iTO npaBwe "i8CTH o6pawa!OTCSI B HYJlb rtpH 

r r ... 0 H CTpeMnTCSI K r npH rr-+ oc 

TepHbi nnn HeaKcnoHeHUHaJibHOCTH, paccMOTpeHHol fonb.a5eprepoM H BaT-

COHOM, 

flpH r r -+ oc 1 KSK H9TPYilHO BHil9Tb H3 (4), 

H COOTHOW9HHSI (fl-3) -(fl- 6) npHHHMSIOT BH.!l COOTHOW9HHI Benna-illTeitH-

5eprepa llJlSI KB83HCT8UHOH8pHbiX COCTOSIHHI C :3KCI'lOHGHUH8JlbHbiM 38KOHOM 

pacnana. 

BBHilY Toro, "iTO npH rr .. 0 npaBblG "i8CTH (fl-3) H (fl-4) npH 

cnpaB91lJlHBOCTH (4) o5pawa!OTCSI B HYJib 1 TO >Ke npOHCXOilHT H C npaaoA 

"i8CTbiO COOTHOW9HHSI (fl - 5), , 8b!p8>K9HH9 B !jJHrypHbiX CK06KaX B 1IGBOI 

"i8CTH (fl-5) He paBHO HYJIIO (o5pawaeTCSI B !(mL -m
8

) rtpH r .. 0 ) H1 

CJ191lOB8T9JlbH0 1 llOmKHO 5biTb 

'<KLIKs>'•O, 
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0 
T,e, cocT05!HI15! I K L > 

0 
11 I K

8 
> opToroHanbHbi, KaK a To 11 5binO noKa-

3aHo XamtmHbiM.-

MHTepecHo OTMeTI1Tb, ~TO K 3aKnro~eHI1ID 06 OpTOI'OHanbHOCTI1 aByX 

·. 0 0 
KBa311CTaul1oHapHbiX cocTo5!HI1H (I K L>' 11 I K 8 > ') MO)I{HO np11iiTH H3 (n- 5), 

ecrlH nonyCTI1Tb, ~To n11rnb onHo H3 cocT05!HHH (HanpHMep, I K 0 >' ) onl1-s 
CbiBaeTC5! nonrocoM BbiCOKoro nop5!nKa - Tl1na nonroca fonbn5eprepa-BaTco-

Ha. neHCTBI1TenbHO, npaBa5! ~aCTb (D-5) o5parnaeTC5! B Hynb 11 Torna, 

Korna TonbKO l I ( F I T I K ) ' 12 

F S 
o5parnaeTC5! B Hynb npH r • 0. 

B bipa )l{eHI1e B qmrypHbi X CK05KaX B neBOH ~aCTI1 ( D - 5) Oll5!Tb He paBHO Hy-

nro ( OHO o5parnaeTC5! B i ( m L- m S )- f J2 npH r m 0 ) H ( D -8) Oll5!Tb 

H MeeT MeCTO, 

0TMeTI1 M , ~TO COOTHOllieHHe (11-6) H Bb!BOabi 113 Hero OCTaiDTC5! 

cnpaBennHBbiMH H anSI 3ana~ C ~11CnOM KBa311CTaU110HapHb!X ypOBHeH, 6onb-

lliHM nByx. Dp11 9TOM 11HneKChl e H k HyMepyiDT ypoBHH, 
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