
..J- / 

OS 'bED.HH EHHbl.ti 
HHCTHTYT 
.RD.EPHbiX 

HCCnED.OBAHHA 

Lly6aa 

P2 - 4935 

i ·u.u. HHKoJiaes, P.M. PhiH.QHH -z~ • ·Z s 
i HAPYWEHHE CP-HHBAPHAHTHOCTI1 
::1: 
~ H MO~ERH C ~OfiORHHTERbHYMH qACTMUAMH . 

• ... ... 
E 
A. 

! 
2 • lA 

~ 1970 



P2 - 4935 

H.H. HIIKO.I&eB, p.M. PIIIH,IUIH 

HAPYmEHHE CP-HHBAPHAIITHOCTM 

H MO,i\EJIH C ,i\OllOJIHHTEJibHIIIIH 1JAC'llfUAMH 

HanpasneHo a .Hct> 



HHKOnaeB H.H., PbiHilHH P.M. P2.-4935 

HapymeHHe CP -HHBapHaHTHOCTH H MonenH c nononHHTenbHbiMH 
'ISCTHUaMH 

06cy~aeTCH aonpoc o noKaaaTenbcTBe aapymeaHH CP-HHBapHaHTHOCTH 

B pacnanax K L-+217., Kc 11 f v • PaccMoTpeaa 'IHCTo ljleaoMeaonorH'IecKaSI cxeMa 
C /lOUOnHHTenbHhlMH '18CTHU8MH1 KOTOpaSI CUOC06Ha, XOTSI H B O'leHb HCKYCCT

BeHHbiX npennonoJKeHHHX, o6'bSICHHTb HHTepljlepeauHIO [( L K s B pacnanax Ha 
2 17 -MeaoHa H aapSIIlOBYIO aCHMMeTpHIO B pacnanax [{L-+ 17 f v B paMKaX CO 
xpaaeHHSI CP-HaBapHaHTHOCTH. 06cyJK/laiOTCSI B03MOJKHOCTH aKcnepHMeHTanbHoll 

npoaepKH TaKoll cxeMbi. 

fipenpHBT 06J.eAHB8HROro HBC'l'llTyT8 8,1lepBYX HCC.I8AOBaJIJII. 

,lbr&ta, 1970 
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Violations of the CP-Invariance and the Model with 
Additional Particles 

The problem of proving the CP'violation in the KL-+217, KL-+17fv 
decays is discussed. Purely phenomenological scheme with 
additional particles is considered which can explain , though 
under very artificial assumption, the K L K s interference in the 
decays into '111- mesons and the charge asymmetry in K L-+ 11fv decays 
within the framework of the CP -invariance • The possibilities of the -
experimental test of such a scheme are considered. 
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Ill I. 3a gecKonbKO neT, rrpomet:UIIHx c MoMeHTa OTKphiTHH pacrra)la 

K L-> TT + TT -, C P-HeHHBapHaHTHbie a«fl<jleKTbi 6bmH o6Hapy)KeHbi nHllib B pac

rra)lax HeliTpanbHhiX K -MesoHoB ( HHTep<jlepeHuHH Ks-H K L-cOCTOHHHli B 

pacrraaax Ha JlBa TT -MesoHa H sapHJlOBaH acHMMeTpHH s nerrTOHHbiX pacrra-

1 
JlSX K L ) , :3To o6CTOHTenbCTBO IIocny)KHno OCHOBSHHeM JlnH B03p0)KJle-

/2/ /3-7/ 
HHH IIOIIbiTOK o6'hHCHHTh Ha6moJlaeMbie a<jl<jleKThi B paMKax CP -HH-

sapHaHTHOCTH ueHoli BBeJleHHH JlOIIOnHHTenbHOli cna6o B38HMO)lelicTBY~llieli 

/8-12/ 
qacTHUbi, AHanHs 9KcrrepHMeHTanbHhiX JlSHHhiX, rrpose)leHHbili B pa6oTax , 

rroKasan, 'ITO MoJlenH TaKoro poJla rrpoTHBOpeqaT aKcrrepHMeHTy, Ha aToM 

/12/ 
OCHOBSHHH B 6binO Bb!CK838HO yTBep)KJleHHe, 'ITO 06'bHCHeHHe Ha6n~Jlae-

MOli HHTep<jlepeHUHH K H K s B pacrraJlax Ha JlBa TT -MesoHa HesosMo)K
L 

HO 6es rHrroTe3bi o HapymeHHH CP -HHBapHaHTHOCTH (eM. HH)Ke pas)len D ) • 

0JlH8KO 9TO YTBep)KJleHHe CIIpaBeJlnHBO nHllib JlnH MO)leneli 6e3 IIpHMO

ro pO)KJleHHH JlOIIonHHTenbHhiX qacTHu. B HaCTDHllieli saMeTKe Mbi xoTHM rro

KasaTb, 'ITO MO)KHO IIOCTpOHTb 'IHCTO <jleHOMeHonorH'leCKy~ CXeMy, IIpe)lCKa-

38HHH KOT~pOH )lnH lliHpOKOrO Knacca 9KCIIepHMeHTOB MoryT COBII8)l8Tb C 

rrpeacKasaHHHMH o6bi'IHOli CP -HeHHBapHaHTHoli TeopHH, <l>aKTH'leCKH aTa cxe

Ma CnHlliKOM HeeCTeCTBeHHa, 'IT06b! OK838TbCSI IIp8BHnbHOli, TSK KaK IIpH

XOJlHTCH IIpHHHM8 Tb CnHlliKOM MHoro IIpe)liiOnO)KeHHli, ne)K8U!HX HS rpaHH 

sapasoro CMhicna, H c aToli TO'IKH speHHH rHIIoTesa o HapymeHHH CP -HHBa

pHaHTHOCTH IIpe)lCTaBnHeTCSI HaMHOrO 6onee ecTeCTBeHHOli, 0JlH8KO HaM Ka-
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)l{eTCSI
1 

'ITO 6blliO 6bi sce-TaKH rrpaBHn&iw 1 ecnH 6bi paccMaTpHBaeMaSI cxe

Ma 6bma rrpoBepeHa H OTBeprHyTa 0Ilb!TOM1 a He TOnbKO anpaBb!M CMbiCnOMo 

/2-12/ 
I. HarroMHHM BKpaTue ocHOBHbie peay.JthT&Thi pa6oT • ilnSI rrpocTOThi 

paccMoTpHM Monenh nHllih c onHol!: norronHHTenhHOH cna6o B3aHMonel!:cTBY~

rnel!: qacTHuel!: II: ( CP K =+ K ) 1 o6nana~rnel!: Hynesol!: cTpaHHOCTh~. Enaronapsi 

cna6hiM saaHMonel!:cTBHSIM 1 coxpaHSI~lliHM CP 1 K 1 H K rrepeMelliHBa~T-

csr
1 

H orrpeneneHHbiMH speMeHaMH )I{H3HH H MaccaMH o6nana~T nsa CP -qeT-

HhiX COCTOSIHHSI S + 1 
SIBnsr~rnHecSI nHHel!:HhiMH KoM6HHaUHSIMH K 1 

H K 

Q6a 9TH COCTOSIHHSI MOryT pacrranaTbCSI Ha nsa rr -MeaoHa 1 rrpH'!{!M S + 

OTO)I{!leCTBnSieTCSI C KOpOTKO)I{HByllieH KOMIIOHeHTOH 1 a OTHOCHTenbHO L + 

rrpenrronaraeTCSI 1 'ITO .\L +·-A 2 ;a,\ L ( .\ = m - i ~ ) • C po*na~lliHMHCSI B 

CHnhHhlX B3aHMOllel!:CTBHRX '!aCTHUaMH C OIIpeneneHHOH CTpaHHOCTb~ COCTOSI-

HHSI S+ CBSI3aHhl COOTHOllieHHSIMH 

2 
Ko l v'l+\ a\ ( S +- a L +) + K 2 ], s + l -

J2 l +a 2 
( 2a) 

~ 

Ko ·l 
[ 

y'l+\a\ (S+-aL+)-K2 ] s ""-l 

v'2 l +a 2 
( 26) 

TaKHM rryTeM Mbi rrpHxonHM K cyrnecTBoBaHH~ nsy..x He o6nana~lliHX orrpene-

neHHOH CP -'leTHOCTh~ nonro)I{HBYlliHX cocToSIHHl!:1 cTpyKTypa KoTopbiX He 

aaBHCHT OT CTpaHHOCTH Ha'!anhHOrO IIY'!Ka: 

v'l+\a\2 L 
K 2 -a + 

l + a 2 

4 
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s =-1 . (36) 

0TCIDU8 cpaay ~e BbiTeKaeT HanHqHe HHTep~epeHUHOHHOrO g¢¢eKT8 B pac-

rranax Ha 2 11 -Me30H8 B BaKyyMe, IIpHq~M, K8K BHJ:IHO H3 (2a) H (26), 

9TOT a¢~eKT He aaBHCHT oT aaqanbHOH cTpaHHOCTH. B o6hrqaoM: ~e CP -He

HHBapHaHTHOH TeopHH 

(4) 

H HHTep~epeHUHOHHbie a4J¢eKTb! B O!Ib!T8X IIO "BaKyyMHOH pereHepaU_HH., Uml 

aaqanhHhiX K 0 -H K0 -cocTOSJ.HRlt oTnHqaiDTCSJ. aaaKoM. 

PasnHqHaSJ. CTpyKTypa J:IByX nonro~HBymHX COCTOSIHHit (eM. (3))\rrpH

BO):IHT K ToMy, qTo aapSJ.nosaSJ. aCHMMeTpHSJ. B nerrTOHHbiX pacrranax K L -+77 fv 
-o 

MeHSJ.eT aaaK rrpH rrepexone OT aaqanhaoro K ° K HaqanbHOMY K - rryqKy. 

AHanorHqHaSJ. CHTY8UHSI HMeeT MeCTO H B cnyqae HHTep¢epeHUHOHHOrO a$

¢eKT8 sa pereaepaTopoM. B o6hrqaoM: ~e cxeMe aapymeRHSJ. CP -HRBapH-

aaTaocTH sonaosaSJ. ¢yaKuHSJ. KL H o6a yKa38HHbiX s¢¢eKT8 He 38BHCSIT 

oT Hcxonaoro cocToSJ.HHSJ.. CnenosaTenhao, B o6cy~naeMolt MonenH (s oT
Jtl 

nHqHe oT o6brqaoi!: cxeMbi) HaTep~epeauHOHHbiH a<P¢eKT sa pereaepaTopoM 

B cnyqae aaqanbaoro rryqKa, SJ.BnSJ.IDmerocSJ. aeKor.epeaTaolt CMeCbiD K
0 

H 

K0 , 6yneT rrporropuHoaanea cpeuaeM: cTpaaaoCTH rryqKa. KaK rroKasaao 
/9-12/ 

B t 9TO IIpOTHBOpeqHT 9KC!IepHMeRTy, qTQ H IIOCny~HnO OCHOB8HHeM 
/12/ 

anSJ. yTsep~neHHSJ. o aesoaMO~HOCTH o6'b11CHeHHSJ. pacrranos K L-+ 277 

6ea aapymeHHSJ. CP -HHBapHaHTHOCTH. OnaaKo aTo yTsep~neaHe sepao nHllib 

B paMKax MoneneM:, rne CP -q~THaSJ. qacTh nonro~HBymelt KOMIIoHeHThr rro-

B saKyyMe. EcnH ~e OTKa-

Jtl 
3To ~e sepao H nnSJ. aapSJ.nosolt acHMMeTpHH B pacrranax K L ... 11 f v 
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38TbCH OT 3TOrO Tpe60B8HHH 0 TO MO~HO 'OCTpOHTb CX9My0 B p8MK8X KOTO

poii: MO~Ho HMHTHpoBaTb MHorHe peaynbT8Tbi o6biqHoii: CP -HeHHBapHaHTHoft 

T90pHHo 

m. Tiepeii:J]eM Tenepb K o6cy~JJaeMoil: cxeMe. TiycTb HapHilY c K 0 
H K 0 

0 -K. 0 
cymeCTBYIOT llB9 llC9BilOCKanHpHbl9 qacTHUbl K H CO CTp8HHOCTbiO 

S = + l H s, -l cooTB9TCTB9HHO. TorJJa K0 
H K 

0 
6yJJyT po~llaTbCH KO-

repeHTHO B OllHOii: H TOii: ~e peaKUHH C OllHHMH H T9MH ~e qacTHU8MH!Il; K8K 0 

HanpHMep, rr - + p __,. A 0 +K0 
( K 

0
) • TiycTb B HeKoTopoft peaKUHH po~JJaeTcH 

cynepnoaHUHil 

0 
K ( 5) 

BBeJJeM, KaK o6biqHo, CP -q~THbie cocTOHHHH K 1 H K 1 H CP -Heq~THbie: 

K
2 

H K 
2 

H npeJJnono~HM 1 qTo AK 
1 

.. A K
2 

... A K
2
=A L (A =m- i ~ ) 

a nepeMemHBaHHe K 1 .. ~<a (K 2 .. K 2 npeHe6pe~HMo Mano, TaK qTo 

onpeJJeneHHbiMH BpeMeHaMH ~H3HH 11. MaccaMH o6naJJaiOT K 1 , K 2 , K 1 H 

K 2 • EcnH 6bi Mbl BBenH nepeMemHB8HH91 TO COCTOHHHHMH C onpeJJeneH

HbiMH Bp9M9H8MH ~3HH H M8CC8MH 6binH 6bi 

K 1a"' K, +f3Kt 

Klb .. Kt - f3 K t 

( H aHanorHqHo COCTOHHHH K 2a H K2b H npH {3 '>>a Mbl :3(j>cpeKTHBHO 

npHmnH 6bi K o6cy~JJaeMoft B paaJ]ene II MOJJenH H K npoTHBopeqHIO c pe

reHepauHOHHbiM 3KCnepHM9HTOMo Tio~TOMy Mbi C C8MOrO Haqana paCCMOTpHM 

cnyqa:ll: f3 <<a H nont>JKHM JJnH npocTOTbi f3 = 0 • TorJJa JJonro~HBymaH KoM-._ 
llOH9HT8 nyqKa (HaqanbH09 S =+ l ) 6yJJeT HM9Tb BHJJ: 

( 6) 

!Ill /13 14/ 
Mbi He Tpe6yeM yllB09HHH ' Bcex cTpaHHbiX qacTHU. 
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TaK KaK B o6bi'iHbiX ycnoBHSIX K 0 
H K0 

pO)I(Ll8JOTCSI B peaKUHHX, He CBH-

saHHhiX OIIepauHeH 38pSILlOBOrO COilpS1)1(9HHS11 /o COCTOSIHHe C S,-1 6yLleT 

OIIHCb!B8TbCSI1 B006rue rOBOpS1 1 ApyrOH cyrrepii03HUH9l!: 

a LlOnrO)I(HByiUaSI KOMIIOH9HTa 6yaeT HM9Tb BHLl: 

~(Kt-K2)-K2 

EcnH anH rnHpoKoro Knacca peaKuHl!: PO*LleHHH 

a "'-a .. const 

TO HHTeptflepeHUHOHHb!H atfJtfleKT B 0Ilb!T8X UO paCII8Ll8M Ha 2 TT 

( 7) 

( 8) 

( 9) 

6es pereHe-

paTOpa 6yaeT HM9Tb IIpOTHBOIIOnO)I(Hbl9 3H8KH LlnH S "' + 1 H S"" - 1 1 KaK H 

B 06bi'iHOH T90pHH 1 IIpH'ieM, K8K BHLlHO H3 (5) H (6) HnH (7), (8) H (9), 

A(K 1 ->rr+rr-) 

"' =a +- A (K
1

-> rr+ rr-) 
I a I .. s . 10 -

2 
• 

AHanorH'iHb!M o6pa30M 38pS1LlOBbie aCHMMeTpHH B TT e II 

( 10) 

pacrraaax aon-

rO)I(HBYIUHX COCTOSIHHJ!: ( 6) H ( 8) OIIpeaemiJOTCSI B paMKSX I!paBHna ~ Q = ~ S 

0 
A( K-> TT e+ll 

8 ;:: 2 Re a g, +1 
( lla) 

0 ..... -2Re a A ( K 0 -> TT- f +II ) ( 116) 
S=-1 - A( K0 -> rr- f+ 11 

7 



H COBnanaiDT npyr C npyroM, K8K H B o6'I~HO~ TeOpHH 0 npH ycnOBHH (9). 

3aMeTHM, ~TO H3 ( 10) -( 11) cnenyeT, ~TO r ( K ... 7T e 11 ) ... 2.10~{ K->77f11) 

H, cnenoBaTenbHO, ocHoBHoi!: Monoi!: pacnana K 1 

r ( K 1 ... 2 " ) ~ r L 

Tenepb o6 HHTep$epeHUHOHHOM a¢$e~Te nocne pereaepaTopa. EcnH npe-

ae6pe~b pereaepauHe~ K1 H K 1 H3 K 2 no cpaBHeHHID c HX pereaepauHeft 

H3 K 2 (~TO 38KOHHO BBHay ManOCTH a ) t TO COCTOSIHHSI ( 6) H ( 8) npH-

BeayT B paCCMaTpHBaeMO~ MOnenH K OaHH8KOBOi!: HH'J'epcpepeHUIIH H, cnenoBa

TenbHO, - K OTCYTCTBHID 38BHCHMOCTH OT CpenHe~ CTp8HHOCTH ny~Ka B cny

~ae HeKorepeHTHOi!: CMeCH COCTOSIHH~ C S "' + l H S,.- l B Ha~anbHOM ny~Ke, 

K8K H B CTaHnapTHO~ TeOpHHo 

Q6cyaHM Tenepb BOIIpOC 0 B38HMone~CTBHSIX K - Me30HOB H B03MO>K

HOCTH aK.CrrepHMeHTanbHO~ npoBepxH npennaraeMo~ cxeMbi. 

Bo-nepBbiX, TaK KaK a t B006me rOBOpH, non>KHO MeHSITbCSI OT peaK-

UHH K peaKUHH, TO B pa3HbiX 9KCnepHMeHT8X nony~anHCb 6bi pa3Hbie 3Ha~e-

HHSI .,+_ H 8 o B CBH3H C 9THM HHTepeCHO OTMeTHTb, ~TO BO BCeX 

/1,10,15,16,17/ 
Bb!IIOnHeHHbiX no CHX nop 9KCIIepH~MeHTaX ITO H3MepeHHID 1f + _ 

HcnonhsoBancH ny~oK Hei!:TpanbHbiX K -MesoHoB, po>KneHHbiX npoToHaMH Ha 

HapaX, ~TO B npHHUHne MOrno 6bi cny>KHTb 06'bSICHeHHeM Toro, ~TO 1f -t _ 

cna6o MeHHeTCSI OT onaoro 9KCnepHMeHTa K npyroMy. McKniD~eHHe COCT8BnSI

/ 18 19,20/ 
IDT 9KCnepHMeHTbl t no H3MepeHHIO 38pS1aOBOi!: aCHMMeTpHH B pacna .. 

nax K L ... 7T e 11 

aKUHH po>KneHHSI 

t B KOTOpbiX HCnOnb30BanHCb npHHUHIIHanbHO pa3nH~Hbie pe-

/ 18 19/ /20/ 
K -MesoHOB npoToHaMH • H y -KBaHTaMH H 

TeM He Meaee nony~eHbi cornacyiDUIHecH Jlpyr c JlpyroM 3Ha~eHHSI aapHJlO

BO~ aCHMMeTpHHo Ho, KOHe~HO, XOTSI 9TO H o~eHb HCKyCCTBeHHaSI rHnoTeaa, 

Henb3SI HCKniD~HTbt ~TO no K8KHM-TO npH~HHaM 3Ha~eHHSI a 6nH3KH H B 

CTOnb OTnH~HbiX npyr OT Jlpyra no MeXaHH3MY peaKUHSIX0 

/8/ 
AaanHs aei!:TpHHHoro axcnepHMeHTa noxasan, ~TO ce~eHHe norno-

meHHSI K He MO>KeT CHnbHO OTnH~aTbCSI OT ce~eHHH nornOUI9HHH 06bi~HbiX 

8 



I 
K -Meaol!oB ( TO'IHee u > ""ll'" u ) , B.(To )l(e BpeMSI anSI peaKUHi!: pO)I(-

K 1 ~ K1 

aeHHSI npoToflaMH Ha SI.Qpax 1 a I .. 5.I0-2 • TaKoe ManeHbKoe aHa'IeHHe aMnmt-

Ty.Qhl pO)I(.QeHHSI K DO BCeX pe8KllHSIX0 no-BH.QHMOMy, Henb3SI cornaCOB8Tb 

c smepHhiM ce'IeHHeM nornomeHHSI H ecTeCTBeHHo O)I(H.QaTb, 'ITO cymecTBy

JOT T8KHe peaKUHH po)I(.QeHHSI, anSI KOTOpb!X I a I "' I • nosToMy OhinH Obi 

O'IeHb B8)1(Hbl SKCnepHMeHTb! no nOHCKaM 38BHCHMOCTH TJ + _ OT ycnOBHii: 

pO)I(.QeHHSI, 

Bo-BTOpb!X0 B SKCnepHMeHTaX C pereHepaTOpOM Morna 6b! B03HHKHYTb 

38BHCHMOCTb TJ + _ OT TOnii!HHbl H THna pereHepaTopa 0 T8K K8K B03M02KH8 

~ pereHepauHSI Ha K 2 He TOnbKO K 1 , Ho H K • DpH <~TOM CP -'I~THaSI 

r· 'I8CTb BOnHOBOH <jlyHKllHH nocne pereHepaTopa oyaeT HMeTb cne.Qy!OII!Hi!: BHJl 

B O'IeBHJlHbiX 0003H8'IeHHSIX : 

(I~) 

'ITO npHBOJlHT K KB8Jlp8TH'IHb!M no aMnnHTYJl8M pereHepaUHH s<jl<jJeKT8M B HH

Tep<jJepeHUHOHHOI.il qneHe H K 38BHCHMOCTH 

( TJ +- ) per. ! ( TJ + _)BaK, (I + ~ , ) • (13) 

00hl'IH8SI BenH'IHH8 p nOpSIJlK8 HeCKOnbKHX eJlHHHU H8 10-
2 

H eCnH 

p "" p 0 TO MO)I(HO O)I{HJl8Tb oonbii!YIO 38BHCHMOCTb ( TJ ) OT TOnii!HHbl H 
-2 +-per. 

THna pereHepaTopa, TaK KaK I a I "' 5.IO • DpaKTH'IeCKH Heo6xonHMO yqH-

TbiBaTb, 'ITO ceqeHHSI nornomeHHSI K H K MoryT oTnH'ISTbCSI, Torna ner-

KO nony'IHTb BMeCTO ( 13) CneJly!OII!Y!O <jJopMyny: 

(TJ+- )per"'(TJ 2 [ e 
+ B8K, 

rne _I_= I I 
U UK UK 

na pereHepauHH K
2 

-> K 
1 

L L 

2 u + P '(oo) ( I-e -a;) eiB L 

a 
) ] ( 14) 

u nnHHhi nornomeHHSI, p '(oo) - ·aMnnHTy-

nnH 5ecKoHe'IHO TOnCTOro pereHepaTOpa H 

9 



8 = T ( m K2 -m Kt 

HcrronhsosanHch cneayromHe 

• EcnH y'IeCTh, 'ITO B pasnH'IHhiX 9KCrrepHMeHTax 

l 110/ JJ/ 
pereHepaTopb•! 7,5 eM Pb + 30 eM C ; 

12 CM cj91 
H 25 CM Cu /tt/H 'ITO p' "' A 2 /

3 
, To MO)KHO rrony'IHTh sepxHroro 

rpaHHUY ce'IeHHH IIOrnomeHHH K1- Me30HOB1 eCJlH y'IeCTh 1 'ITO 3Ha'IeHHH TJ +-' 

rrony'IeHHbie B 9THX 9KCIIepHMeHTax, OTnH'IaiDTCH He 5onee, '!eM Ha 20%: 

a < 2aK 
K t 1 

( 15) 

K co)KaneHHro, Henh3H ycTaHoBHTh BepxHroro rpaHHuy anHP '(oc) , TaK 

K8K Mbl He HMeeM HH)KHHX rpaHHU Ha 8 H aK-aK 0 

KoHe'IHO, Henh3H HCKnro'IHTh 1 'ITO p ' << p H UK= UK 1 H II09TOMy 

He38BHCHMOCTh TJ + _ oT TonmHHbi H TH!la pereHepaTopa He HBnHeTcH oa-

H03Ha'IHhiM CBHaeTenhCTBOM rrpoTHB rrpennaraeMo:i1: cxeMhi. Ho O'IeHh Herrpas-

norrono5Ho, 'IT05bi p' 5hrno << p H 'IT05bi K H K , HMeromHe pa3Hbie 

ce'IeHHH po)KneHHH, HMenH onHHaKOBbie ce'IeHHH rrornomeHHH. no9TOMy rrpen-

CTaBnHIDTCH O'IeHb IIepcrreKTHBHbiMH IIOHCKH 38EHCHMOCTH TJ+- OT TOniDHHbl 

H THrra pereHepaTopa, oco5eHHO c TOnCThiMH pereHepaTopali.:H: L "'2-3 uK. 

EcnH TaKaH saBHCHMOCTh He 5yneT o5Hapy)KeHa c TO'IHOCThro no HecKonh

KHX IIpOUeHTOB 1 TO 9TO 5bin0 5b! O'IeHb BeCKHM apryMeHTOM IIpOTHB o5-

cy~aeMOH MonenH. 

B-TpeThHX, speMeHa )KH3HH B MaCChi K2 H K 
1 

MoryT oTnH'IaThCH, 'ITO 

!lpHBeno 5bi K 38BHCHMOCTH OT BpeMeHH !lapuHanhHOft IDHpHHbl pacrrana 

H K 0TnH'IHID p83HOCTH Mace m
8

- m L 1 H3MepeHHOti: ITO HH-

TepcpepeHUHH K L H K 8 B pacrranax Ha rlrr- oT pa3HOCTH Mace, H3Me

peHHo:i1: B 9KCIIepHMeHTaX1 He HCIIOnh3YIDIDHX HapymeHHe (]> -HHB8pHaHTHOCTH 

K8K 0 H8IIpHMep, IIO OCUHnnHUHHM CTp8HHOCTHo AHanH3 9KCIIepHMeHTanbHh!X 

1111 
A8HHh!X IIOK83biB8eT 1 'ITO COOTBeTCTByromHe pa3HOCTH MaCC OTnH'I8IDTCH 

-,./ I 101 
B CBHHeU HCIIOnh30BanCH B Ka'IeCTBe cpHnhTpa y -KB8HTOB0 HO 9TO 

HecymecTBeHHo. 
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He 6onee -qeM Ha 20%, a BpeMeHa )KH3HH He 6onee -qeM Ha 50% ( cM. TaK)Ke 

/21/ ! 
Ta6nHuy ). 

B-'ieTBepThiX, MoryT oTnH'iaTbCH MaCChi H BpeMeHa )KH3HH K2 H K 2 , 

'iTO rrpHBeno 6hi K He:aKcrroHeHuHanbHOCTH B pacrranax K u ... 377 3aMeTHM, 

'iTO 9TO 3aMe'iaHHe OTHOCHTCH H K pacrranaM K ± -Me30HOB0 TaK KaK 'iT0-

6hi COXpaHHTb H30TOIIH'ieCKYIO HHBapHaHTHOCTb, Heo6XOllHMO BBeCTH TaK)Ke H 

K+ H K 1 a MaCChi H BpeMeHa )KH3HH K + H K + ( K- H K- ) MoryT 

OTnH'iaTbCH. Tio:aTOMy 6hin8 6hi HHTepeCHa TmaTenbHag IIpOBepKa 9KCIIOHeH-

+ 
unanbHoro aaKoHa pacrrana KL ...... H K- -MeaoHoB. TaKHe OIIhiThi Ba)KHhi H ca-

MH ITO ce6e, HeaaBHCHMO OT 05Cy)KnaeMO~ MonenH1 TaK KaK 9KCIIOHeHUHanb

HOCTb 38KOHa pacrrana IIpOBepeHa C ITnOXO~ TO'iHOCTbiO ( CM., HaiipHMep, Ta-

5nHu/211 ). 

J1 1 HaKOHeu, cymecTByeT B03MO)KHOCTb 0 no Kpa~He~ Mepe npHHUHnHanb

HaH1 onHoaHa'iHO oTnenHTb o6cy)KnaeMyiO cxeMy oT cTaHnapTHo~ CP -.HpHH

BapnaHTHO~ TeopHH, Hay-qag peaKuHH po)K):leHHH nap KK B cocTOHHHH c orrpe-

neneHHO~ aapHUOBO~ 'ieTHOCTbiO, HarrpHMep1 IIpH aHHHrHnHUHH OCTaHOBHBlliHX

CH aHTHIIpOTOHOB B Bono pone: p + p -> K + K ( B cHny coxpaHeHHH MoMeHTa 

a 
H -q~THOCTH peaKUHH HneT TonbKo Ha C -He'ieTHoro H CP -'ieTHoro S 1 -

cocTOHHHH) HnH rrpH pacrrane ¢ -MeaoHa: ¢ -+ K K . B paccMaTpHBaeMotl: 

MonenH BOnHOBaH cfJyHKUHH COCTOH HHSI C C =- l H CP=+ l HMeeT BHll: 

(16) 

+C[K(;);(_p ... ) + K(;) K(-;)- K-(;) K (-;) -K(p->) K(- p->) ] ' 

-> 
rne aHa'iKH+ p OIIpenenHIOT HarrpaBneHHe llBH)KeHHH 'iaCTHU. 
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Bo-nepBbiX, npH Ha6moaeHHH LlBYMSI.faeTeKTopaMH, perHcTpHpyJOIDHMH 

pacna):lbi K(K) -Me30HOB, LlBH)I{YlliHXCSI B HanpaBneHHSIX p H -p , B aToll: 

MoaenH, B oTnH'!He oT cnyqag HapymeHHSI CP -HHBapHaHTHOCTH, 6yaeT oTcyT-

. /22-24/ 
CTBOB8Tb KOppenSIUHH p8CIT8):{0B H8 2" ITO o60HM HarrpaBneHHHM • 

Bo-BTOpbiX, rrpH Ha6nJO):leHHH OJ:lHHM ):leTeKTOpOM 6yaeT OTCYTCTBOB8Tb 

38pHJ:lOB8H aCHMMeTpHH B nerrTOHHbiX pacrraaax K L • neno B TOM, 'ITO npH 

Ha6nJO):leHHH O):{HHM ):leTeKTOpOM 'l8CTHUbi1 llBHr8JOIDHeCH B HarrpaBneHHH + p, 
MO)I{HO p8CCM8TpHB8Tb (aTO HeTpyJ:lHO ITOK838Tb1 HCXO):{H H3 (16)) K8K He-

KorepeHTHYIO CMeCb COCTOHHHH 

C BepOHTHOCTHMH W t = W 3 , W 2 w4 , rae a H WI orrpeaenSIJOT-

CH LlHH8MHKOH rrpouecca. TaK KaK 1 H8ITpHMep, cp 3 HBnHeTCH COCTOSIHHeM, 

38pHJ:lOBO COITpH)I{eHHbiM cp t ('ITO COOTBeTCTByeT a "' a ) H OHH BXOLlHT 

B CMeCb C O):{HH8KOBbiMH BeCaMH, TO 38pHJ:lOB8H 8CHMMeTpHH B COOTBeTCTBHH 

c (11) 6yaeT oTcyTCTBOBaTb B oTnH'IHe oT cnyqag HapyweHHH CP -HHBapH-

8HTHOCTH, Ho, K CO)I{aneHH101 COOTBeTCTBYIOIDHe aKcrrepHMeHTbi npeacTaBnH-

IOTCSI ITp8KTH'leCKH HepeanbHb!MH, 

KoHe'!HO, XOTH rrpeanaraeMaH Moaenb H IT03BOnHeT noKa cnacTH CP -HH-

BapHaHTHOCTb, oHa qpe3Bbi'!ali:Ho HerrpHBneKaTenbHa. CoBepweHHO HerroHHT

Ho, rroqeMy aBe qacTHUbi K0 H K 
0 

, HMeJOmHe 3aBeaoMo pa3Hbie cHnhHbie· 

B38HMO):leli:CTBHH 1 ):{On)I{Hbl 6biTb BblpO)I{):leHbl ITO Macce C T8KOH tf'aHT8CTH'le-

CKOH TO'IHOCTbiO: -l4 

I m K - m K I < 10 m K 

H, He OTnH'l8HCb KB8HTOBbiMH 'IHCnaMH, MoryT rrepeXOilHTb llpyr B J:lpyra 

nHWb oqeHb MeaneHHO. TpyJ:lHO TSK>Ke ITOHHTb, ITO'leMy npH 0):{HH8KOBOM ce-

qeHHH nornomeHHH ( -
2

1 
a < a < 2a ) aMnnHTylla pO*LleHHH K Ha no-

K K K 
(I 

pHLlOK MeHbwe aMnnHTYLlbi po*aeHHH K H rroqeMy a OllHHaKoBo KaK B Siaep-

HOM pO)I{):leHHH, T8K H B !jloTopO)I{):leHHH K -_ H K -Me30HOB. noaToMy rH-

12 
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rroTe38 o HapyweHnn CP -nHB8pnaHTHocTn.t' rrpeacT8BmieTCSI H8MHoro 6o-

nee ecTeCTBeHHOHo 

IToaqepKHeM eme pa3, qTo 9T8 cxeMa Mo~eT cny~nTh anbTepH8TRBOH 

H8pyweHnro CP -nHB8pnaHTHocTn TonbKO ao Tex rrop, rroK8 CP -HeqeTHbie 

acp<jJeKTbi Re 6yayT H8H.QeHbi B apyrnx rrpouecc8X 1 KpoMe p8CII8.QOB HeftTp8nh

HhiX K -Me30HOB. 

B 38KnroqeHne 8BTOpbl Bblp8~810T rny6oKyiO 6n8rO,Q8pHOCTb n.E.OKyHIO 

38 o6cy~ae.HnSI, CTnMynnpoB8Bwne IIOSIBneHne .Q8HHOH 38MeTKn, n MHoroqnc-

neHHhie ueHHhie 38MeqaHnSI. ABTOpbi TaK~e 6n8ronapRbi C.M.EnneRhKOMy, 

H.ID.Ko638peBy, B.H.OrneBeuKoMy, M.H.ITonropeuKoMy n H.A.CMoponnR-

CKOMY 38 rrone3Hhie nncKyccnn. 
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