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ni06HMoa A.n. •· .. ·. Pl - 6650 
Eme o.aao aoaMoJKaoe o6'bS:icaeaHe aecooTaeTCTBHH .aaaahlx 
o aepoHTHOCTHX: pacria.aoa, K~ -+2 y If . K~ .. 21L:. . . 

.. ·' ' . . .-·.· 

,·' 

CymecTayioiuee .npoiaabpe~He MeJK.ay H3Mepea~i.IMH aepoHTHOCTHMH. pac
na.aoa Kf · -Meaoaoa aa 2 ljloToaa :H · aa 2 Mioo~a MOJK~o 'o6'bHCHHTb · npe.a
nonoJKeHHeM o TOM, qTo a aKcnepHMeaTax no onpe.aeneHHIO .aonH pacna.aoa 
K~ .-+, 2y a .aeil:CTBHTe/lbaor;:TH aa6niO.aancg' pacna.a aa' 2y .-KaaaTa a ocao8aoM 
ae K~ -Meaoaoa, a aeKoTopi>Ix HeHaaecTHbiX. aeil:TpanbHbiX · Meaoiloa c Mac coil:, 
Meabwen:m Ko _aa "' 15 Mas. Pacna.a 3THX Mea.oaoa aa 2 ·MIOoaa a aKcne
pHMeHTe no· noHcKy pacriana K~ .. 2 p. ae MOl:'· .6biTb o6aapyJKea, PaccMaTpHaa-

• .f, . ,,. ' .. 

IOTCll B03MOJKHOCTH o6pll30B8HHSI _3THX Me30HOB H o6cyJK.Q810TCSI HX KBSBTOBble 
qucna. \ .)• 

~ ; 

llpenpHHT· 06'bCAHHCHHOro HHCTHTyTa· HAepHhiX HCCJICAOBaHH~. 

,l.Qi6Ha, 1972 

Lyubimov A.L. p} 6650 

One More Possible Explanation of-the 
Inconsistency'of· the Measured Decay Rates 

· K~ .. 2y and K~ ... 21-1 . 

The existing contradiction between the measured de
cay rates. K~ -+2y and K~ .. 2p. is explained by the assump
tion that in experiments for measuring the decay rates 
K0 

... 2-y , the two gammas originate mainly from the de-
cay of some unknown neutral meson lighter than the K~ 
The possibilities of creation of these ·mesons and the.ir 
quantum numbers are discussed. 

Preprint. Joint Institute for Nuclear Research. 

Dubna, 1972 
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30HOB Ha 2 ~OTO~~ 
4CHH.fl II.2i . 

I ( K 0 
-• 2y) 

I. .. 

(K"-•BCe 
I. 

I . ( K<' ... ') J 
I. -tl 

r(K 0 ->Bce) 
/. 

KaK -u3eecTno, .nc:: 

c .npyroM, nocKoJJb 

r( Ko .... 211 
L 

I'( K 0 
-• 2J 

l. . 

4TO COBMCCTIIO C 

/2/ HH)I(HIOIO rpaHH 

F(K 0 
_, 2, 

I. 

l'(K 0 _, BCI 
L 

Mnoroqucnennbie 

K l __, 211 pacna.n~ 

)I(CHHbiX_ B OCHOBY 

OTKa3e OT CaMOrt 
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B HaCTOHI.liCC BpCMH .UJIH napunaJihllhiX UIHpHII pacna.ua 'K~~ -Me-

30HOB Ha 2 t!JoTOHa H Ha 2 MIOOHa flOJIY4CIIhl 'JKCflCpHMCIITaJibllbiC 31Ja-

4CHHH /1.2/ 

(K" -• see) 
J. 

I" ( K n ... 'J ) . I. -f! -') 
I ·H X 10 .. 

/I/ 

/2/ 

KaK ·H3BCCTHO, .uamihie /1/ n /2/ uaxo.unTcn B npoTHBope4HH .upyr: 

C .UpyroM, llOCKOJlhKy H3 TCOpHH CJIC.UYCT COOTHOUICIIHC IJ/ 

-5 
/ I ,2 X 10 ' /3/ 

I'(K 0 2y) 
L 

4TO COBMCCTHO c /I/ .uaeT .UIIH pacna.uos Ko ... 21! npoTusope4al.llyiO 
L 

/2/ HHJKIIIOIO rpaHHUY 

/4/ 
l'([( 0 

... BC8) 
L 

Muoro4HCIIeHHhie rnnoTe 3hi, npe.unmKeHHLie .UIIH perneuu·!' "npo6neMhi . 

K':_. ..., 21! pacna.ua", ocHoBaHhi na OTKa3e OT npe.unoJioJKennii, nono

)KCHHhiX. B OCHOBY BhiBO.ll,a COOTHOillCHHH /3/ H, COOTBCTCTBCHIIO, na 

OTKa3e OT CaM oro, COOTHOillCHHH /3/. IlpH .3TOM B npe.li,JIOJKCHIIhiX .UO 

\ ' 
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cux nop runore3ax npe~nonaraeTCJI cny4aii:naH KOMneH~atiHH MHHMOH 
· qacTn aMrinury)J;hi O)KII)J;aeMoro pacna)J;a K~ -> 2 11 /npoxo)J;HI.Qero. qepe3 . 

,!J;BYXcPOTOHHOe. npoMe)KyTO'IHOe COCTOHHIIej HeKIIM, HOBhiM MeXaHU3 • 
MoM·, nno)J;iiMhiM cooTaeTCTnyiomeii: runoTe3oii: /eM. o63op I 41/. . 

· B nacTOHI.Qeii: ... pa6oTe npe)J;naraeTcH o6'hHCHeHiie npoiunopetiHH 
Me)K,!J;Y pe3yJihTaTaMH /1/ H /2/, He Tpe6yiOmee OTKa3aOT cnpane,!l;JIH" 
BOCTII COOTHOllleilllH /3/ H He Tpe6yiOmee yKa3aHHOH.KOMneiicauuu aM· 

:nnuTy)J;hi pacna.tia K~ ... 211 . . · .. · · ·. . . . 
.. CyTh npe,!l;Jiarae~OH ruhoTe3hl COCTOHT B npe,!J;nOJIO)KeHHU, 'ITO 

)J;OJIH pacna~on k~ -> 2 y 3aMeTno MeHh·llle 5 x 10- 4 / u ue 
nponmopetiJIT Ha6JIIO,!l;eHnoii: · nepxHeii: rpaHnue pacna)J;a K 0 

-> 2 11 . /, no 
, ~ •. ,... • • 1 . • ,• L . 

'ITO n 3KcnepnMeHTax no u3MepeHHIO pac~a)J;on K ~ ... 2 y u'3- 3a He)J;oc_Ta-
TOtiHO TOtinoro onpe,!l;ene·HnH Macchi pacna)J;aiOmeii:cH qacTJIUhi · n ~eii:
CTBIITeJihHOCTH Ha6JIIO,!l;aJicH n ocHQBHOM pacna)J; Ha 2y- KBaHTa ne_ K

0
L -

Me3oHa,' a ireKoTopoii: ,!J;pyroii: neii:Tpanhnoii: qacTJIUhi c Maccoii, necKOJih· 
Ko Menhllleii. Macchi K 0 -Me3oiia. Pacna)J; 31'oii: qacriiuhi Ha 2 MrooHa 
B 3KCnepHMeHTe hi He MOr 6hi IIMIITIIponaTh pacna,!l; K~ -> 2l1 j3CJie,!J;· 
cTnlle ·xopoiUero pa3peiUeHHH no Macce n 3TOM 3KcnepuMenTe 11 ne Mor 
6hr 6hiTh o6napy)KeH,. ecnn 6hi ee Macca He npenhrlllana 485 M3n, TaK 
KaK, HatiiiHaH C 3TOH MaCChi'II HII)Ke, B 3KCnepnMeHTe /21 H·a6mo,!l;aJICH 
3HatiuTeJihHhiH cpon B cneKTpe 3cPcPeKTJIBHhiX Mace cncTeMhi l1ii , Bhi3BaH
Hhiii pac~a)J;aMJI K~ ~:. "ll v . Pa3peiUenne no Mac caM :B BhmonneHHhiX 
3KcnepiiMenTax no JI3MepeHJIIO pacna,!l;on K ~ ... 2·y ne no3nonnno 6hi oT
,!l;eJIIITh K1·Me30Hhi OT,!l;py_ru~, pacna,!l;aiOmuxcHHa2y·KnanTa,~acTJIU,_ 
c Macc'oii:, na 15-20 M:m MCHhlllen· m 0 • · . 

Cne)J;yeT oTMeTHTh, 'ITO n 3Kc!fxepiiMenTe hi , r)J;e 3cPcPeKTIIBHhie 
Macchi tiaCTHU, pacna)J;aBIUHXCH Ha 2 cPOTOJia, onpe,!J;eJIHimch.: Hau6onee. 
TO'IHO; MaKCIIMYM pacnpe,!l;eJieHIIH no Mac caM CMei.QeH bT MaCChi .K 0

- Me-
30Ha Ha "' 1 o/o B MeHhlliYIO CTOpOHY. . 

TaKnM o6pa30M, npe,!l;naraeMaH runoTe3a He npoTHnopetiJIT 3Kcne
puMenraM, B KOTOphiX 6hiJIH llOJiytieHhl pe3yJihTaThi /1/ II /2/. qT06hi 
u3Ge)KaTh npbTnnopetiuH c 3KcnepnMeHTaMn ·no ,!l;pyrnM, npem,!l;e ncero -
3apH)KeHHhiM, MO)J;aM pacna)J;a K~ -Me3oHa, cne,!l;yeT irpe,!l;noJIO)KHTh, ;ITO 
pacna)J; npe,!J;nOJiaraeMhiX tiaC.TliU Ha 2 cPOTOHa HBJIHeTCHOCHOBHhiM /HJIJI, 
no Kpaii:HeH Mepe, JI)J;eT C nepOHTHOCThlO B )J;eCHTKJI npOUeHTOB/, 

Cyx.QecTnyror n npuHunne )];Be no3Mo)KHOCTH )J;JIH o6pa3oBaHnH 
npe,!l;nonaraeMhiX HOBhiX tiaCTIIU, HMJITJiponaniUux pacna,!l; K 0 

-> 2·y : . L 
(\./ pO)K,!l;eHJie B CHJihHhiX B3aJIMO,!l;eiiCTBHHX, HapH,!l;Y C pO)K,!l;eHHeM. 

K" '! K0 l Me3oHon; B/ o6pa3oaaHne :B pacrra)J;ax· K~ - Me3oHon. Cny-

4 

---~ '!::::st-':"""---~·- ···-~-··· --- .. ·' --··· 

q· 
!l 

V· L)· 

· qaii: ).A/ no pH,!l;y':·f 
'< • . 

ero pa.ccMaTpnnaTI 
' Ilpe,!l;nono)i<eu: 

na~ax K~ ·c~n.MaeT 
penHoii: )J;OJIH . pacn 

· n ycnonnii: po)K,!l;eHn 
,[(JIH, 06.'hH.CHell 

· "' .:·HhfX ,!l;aHii-hiX neo6xc 
.nwnan, patna)J;aHCh 
i.QHHCH B OCHOimoM 
4acT'nua a. 3T·oM c: 

.'· ...... 

. ; .··t' 

3apH)KeHHhiX napTH 
~aa· Iia ·3" ~Me:loii[ 
pa.HHhie Me3ouhr c 
nonax:-aeMyro qatTl 
npocTpaucTneHHa·H 
Home'u11ro · P ,;: ( -1) 

+·. +' .. ·. l . , 2 -, 3 · . H T .,!I;. 

. ueJih3H. ,[(eiiCTBHTe 
meH /0-0 riepe~o)J; 
Hhl 6hiTb tipe 3Bhi'Il 
Tpe6~~T cymecT~o 

'·· 
·· */ Hanpll:Mep·,' 

)KII3HJI II 3HepreT 
tiaCTHU /tiT06hi 
I,(K 0 

... 2y) 
L· 

;··---·-.~--~ 
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coMnenc;aumr M:niiMoii 
lrr~oxo~nm~ro qepe3 
IM HOBhiM MeXaHH3 • 
.~: ... o63 op I 411. . 
ne~lie rrpoinnopeqnn 
ri<aJa. OT crrpane~nn
oii'KoMrreircaunn aM-

rrpe~rronomennn, qTO · 
X 10-4 / ll He 

tcrra~a ,K 0 
-> 2 11 /, no 

.. :: L . ·' 
7.2y H3·3aHe~OCTa· 

iicn qacTHUhi · B ieii
. 2y- KBanTa ne K0

L -

bi c Maccoii, necKonh
qacTHUhi na 2 MIOona 
terra~ K 0 

... 2 11 ~cne~-L 
cnepnMenTe n ne Mor 
:hiiiiami 485 MJB, TaK 
enTe I 21 na6niO~ancH 
CTeMbl llii , Bhl3Ban· 
ccaM :B BhmonnennhiX 
ne rroJnonnno 6hi oT-

a 2 y"KBaHTa, _qaCTHU,. · 

;/ , r ~e · JcPcbeiCTnnnl.re . 
Je~ennnHCh, nan6onee · 
en bT Macchi·· K 0

- Me-· 

IpOTHBOpequT 3KClle • 
['bl /1/ II /2/. qT06hi 
rrnM, npe)!{~e ncer:-o·
T njle~nono:>KHTh, qTo 
eT,CH OCHOBHhiM /nnn, 
eCHTKll llpO_UeHTOB/. 
m ~nn o6pa3 onanni 
X: pac.na~ K ~ -• 2·y : 
napn~y c po~enneM 
· K 0 - :MeJonon. Cny-

L : , 

~- .:: 4 ' 

qaiJ: iA/ no pn~y''rrpnqn~ .· HBnj{eTCH B~C~Ma ·~ari6nepOHTHhiiv//_ II Mhl 
ero pa_ccMaTimnaTh 'ne--oy~e:M. PaccM.oTpnM no~po6neii cnyqa~ /B/. 

· IIpe~rro.lJ~:Ii<enue· o6 ci6pa30B!l;Him rrpe~rroiiaraeMoii qacnii..thl B pac
. rra.riax K 0 'clmMaer: Tpy~nocTn, 'c:BnJa:Hiihie. c ne JanucnM<?CThiO \nJMe-. L ·., . . , 

pennoii ~onn pacrra~onT' (.K~ ... 2 y) I ·I' ( K ~ ... ace ) · OT crreKTpa 
'• n ycnonnii po)K~ennn K 0 ·MeJonoa: · · ·. · 

' L , . . . . 
. . ,ll;nH OQ'hH.CHeHHH COBOKYITHOCTII paCCMOTpeHHhiX 3K.~rrepnMeHTanh· 

· · "' ·' HhiX ~anii·l,rx neo6xo~n:Mo, qTo6hi K~ .-Me Jon c qacToToii ·, 10- J o6pa3o-
fll· ·BhiBan, pacrra~anch, necTpannhiH 6oJon c Maccoii"" 480 MJB; pacrra~aw-
\1 · iuniicn ·B ocnoimoM ua 2 ciJoiona. KaKne KBaHTOBhie i.mcna ~omima nMeTh 
}1:.. qac'inua B. 3TOM cny..fae? ll3 OTOITnqe CKIIH CITIIH 'T =0 jqT06hi He 6hinO 
~ Jap.HmennhiX rrap'rHepoa;/, G -'-leTiio_cTh,, G =· +1/qTo6hi ne 6hmo pacrra

~on· Iia ·3" ~Me3ona no cnnbnoMy n3anMo~~iicinnw/. IIocKonhKY necT
pa.nnhle M:e3onhi c T c_=o+ o6oJnaqawT JnaKbM TJ .J.d , o6oJnaqnM rrpew 

v 
I] 

rronaraeMyiO qacTHUY TJ • q-ro6hi ne 6hirio pacrra~a Iia 2TT·~e3ona', · 
·.· .. · ' . . . . 2 ' . . . 

rrpOCTpaHCTBeHHaH qeTHOCTh TJ 2 " .. Me30Ha ~On:>KHa Y~OBneTaOpHTh COOT" . 
noiiieimw P ~:(-:-1)1; 1 , .t:'~e J -crrnii. 3To ~orryc~aeTJnaqennn·'JP=o-.• 

.1+ , 2-, 3 +II T.~. O~iiaKo rrpe~rroJi:o)KHTh ~nn 7] ~MeJonacrrnnO unn 1 
nenhJH. ,ll;eiicTBHTerrhno, rrpn J ;= 0 pacrra~·' K'i;~T/ 2 + y 6hm 6hi Jarrpe
men /0-0 rrepe~o~/,apacrra~hi K 0 ->TJ +e+ +e-n K 0 

... :T/ +y·hy ~onm
Hhi 6hiTh <ipe3BhJqaiJ:no'cnnhno rro~a:Bfte:Hhr*l<l, pacffa~ 2 Kr-,TJ· +v+i7 · 
Tpe6y~T cymeCTBOBani{H ·IIeiJ:TpanbHhiX neiTTOHHhiX T,OKOB. IlpJf ·1 = ·1 

.. 

··*I HarrpnMep·; B JTOM cnyqae ~On)KHhi 6hi 6hiTh 6nn3KIIMH npeM~na 
·. )I(II3HH H 3Hepre-:r:n.qecKHe .c~eKTpbi KL -M~3.<?Hoa·. H rrpe.nnonaraeMh~.~ . 

qacTHII . /tiT06hi ", 06'bHCHHTh 6nn30CTh li3M~peHHhiX 3J,IaqeJIHII ·, · 
·I~(K~ ... 2y) ·. . . .. · ., .· · .. ·· .· . 

.. · rrpn 3neprunx K 0 ·MeJ'onon, paJnnqawmnxcn B · ne-
r ( Kl ~ ace) ' . L . ' u • :- ; ' ' 

CKOnhKO pa3/, ~On)KeH 6bin 6bi cymecTBOBaTh 3apH)KeHHhlll U30TOITJiqec" 
Knii rrapn~ep, KOTOphiii ue 6hm o6uapy)KeH, Ii T.~. 

**/· ,!(n_i ~panirenirn yi<a~eM; qio ~onucxo~HhiX ~alrra~on,~~fiH~oTo-
PhiX ciJaJOBhm o6beM ropa3~o 6t>nhiiie, .cocTai3nHIOT 1 · • 

. . ~. ' · P (K - "' iT~+ e -) . " 
.< '{j,.J X J0- 6 . 

· f'(K±..;- ace) ' • · 

• .. 

+ 
' [' (K - ..... TTy y ) ' . . X ' ~5 I 

. ,. + .< ,:3,5,., 10 ~ ' 
r( K-~ace) · 

5;: 



pacna.u. ua 2 ¢oToua Janpemeu 16 1. l13 ocTaiOmnxcx .u.onycTHMhiMH JHa
lJCIIHH cnitlla uaHMCHbiiiee J = 2. CtmTaH 6~nee BhiCOI<He 3HatieHHH cnn
!la M~.[IOBCp011TIIhiMH,, npHnHIIIeM 71

2 
-Me30HY I<BaHTOBbie lJHCna tG(fp) = 

0 ·t /2-/. B .. ·noM ,cny'lac B03.MO"/KHO o6pa3onaune TJ -Me Jona Ja ctieT 
. ' . 2 

pacna.u.a · · 

K o _, TJ + y. 
I. 2 /6/ 

Tai< I<UK ¢a30BbiH o6beM .u.n11 pacna.u.a ua Jrr -MeJoua y,.., -Me3oua . . 2 
3!1alJHTCnbiiO MCIIbiiie, lJeM y TJ. -Me3oHa, TO MO"/KHO 0"/KH.U.aTb,lJTO.U.Oml 
pacna.u.on ua .2 ¢oToua y 11 -Me Joua 6onbrne, a .u.on11 JapH"/KeHHbiX pacna-

' 2 ' . . 
.U.OB /B · OCIIOBIIOM pacna.U.OB TT + TT- rr 0 

/ Y 11 2 -Me30Ha MCHbiiiC, lJeM 

Y'-11 -Me:Joua. 
06pa3yHlll{HHCH n pacna.u.c /6/ y -I< BaHT c 1ueprucii "15 M :JB 

'rpy.u.no o6i,la{)Y"/KIITb, ecn11 nc npon3BO.lJ.HTb cncu.uanhnoro nouc.I<a. Bhi-
3hiBaCMbiC liM OTI<nOIICIIIIfl OT I<OMnnanapHOCTII .U.BYX tPOTOHOB BhiCOKOH 
:mcpnm JIC'31lalJIITCJ1bllbl, :JIICprHfl :JTOHl )' - I<BaH.Ta B na6opaTOpiiOH 
CIICTCMC I<OOp.U.HIIaT npll HMll)'nhCaX /\/. -Me30HOB, HCnOnh30BallllbiX 
a :JI<cncpHMCHTax no H3Mepenuw pacna.u.on.K 0 

... 2y,Tai<"/Ke nenenui<a, 
, . I. . 

BCnC.U.CTBHC lJCrO Bep011THOCTb ero I<OHBepCHH llOHH"/KeHa, a 06pa3ylO-
ll{HeC11 npH I<OHBCpCHH :JnCI<TpOHhl H no3HTpOHhl 3ai<py'IHBaiOTCH B CnH
panH OlJellb Manoro pa3MCpa. Ilo:JTOMY COBOI<ynHOCTh OllhiTOB no Ha-
6niO.lJ.CIIHIO pacna.u.on K~ -MeJouoa ue npoTHnope'IHT uanHtiHIO pacna.u.a 
/6/ c aepo11THOCTbiO"" I0-3 oT nonuoii aepo11THOCTH pacna.u.aK~ -McJo-

ua. 
CymecTnoaanne r1 2 -MeJoua np11.u. nu 6hmo 6hi o6napy"/KeHo 11 a 

OllhiTaX no pO"/K.lJ.CHHIO B CH1IhllhiX B3aHMO.U.eHCTBH11X, Tal< I<aK CelJeHHC 
ero o6pa3onaHH11 MO"/KeT 6biTh Mano, a pacna.U.hi nnoxo no.u..u.a1oTCfl Ha-

6niO.U.CHHIO. 
Iloci<onhi<Y 712 -Me Jon .u.on"/KeH pacna.u.a ThCH ua 2 <PoToua, To 

.U.On"/KHO Tai<"/Ke npoHCXO.U.HTh $OTOpO"/K.U.eHHe TJ 
2 

-Me 30Ha B I<ynoHOBCI<OM 
none x.u.ep I :J$¢ei<T IlpnMai<ona/. O.u.uai<o a onhiTax no <PoTopo"/K.u.enHIO 
·71 -Me:ioHa. Ha x.n.pax 171 o6pa3oBaHHH 712 ue na6niO.u.anoch, 'ITO orpa
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