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Ycnex TeopHH yHHBepcanbHOI'O V -A - B38HMOAellcTBHSI B 

HHTepnpeTBUHH cna6bIX B381IMOAellcTBHl! 6e3 113MeHeHHSI.CTpaHHOCTH, 

TBKIIX KBK pacnaAbl HYKITOHOB, ITHOHOB II MIOOHOB II 38XB8T MIOOHa 

B 3Haq11TenbHOll CTeneHH CTHMyn11poBan pacrn11pea11e 11ccneAOB8HHSI 

cna6bIX npoueccoB, AUS! KOTOpb!X CTpaHHOCTb He coxpaasieTCSI, 113 

Bcex pacnaAoB, o6ycnoBneHHbIX cna6bIM B38HMOA8l!CTBH8M C 8S -/,_O. 

pacnaAbl K -M83OHOB BbIA8ITSIIOTCSI lliHpOKHM KpyroM HMSIOllllIXCSI 

B03MOlKHOCTel! npoBepKH pasn11qHb!X acneKTOB TeopHH, TT011cK nceBAO

CKBITSIPHbIX, cKanHpHbIX II T8H3OpHbl:X,: CBSl3ell, HCCIT8AOB8HH8 THna 

nenTOHHOl! CBSl311 C BAPOHHbIMH TOKaMH, npoBepKa npHHUIIITOB µ.- e -

ya11BepcanbHOCTH, 11ccneAOBaH11.e npaBHn oT6opa I 8 I I = 1/2 11 

8 Q = 8 S, oueHKa squjieKTOB aapyrnemrn T- II C p -HHBap11aHTHOCTH~ 

BOT AaneKO H8ITOITHbill Kpyr BonpocoB, KOTOpble MOI'YT . 6b!Tb perne

Hbl np11 Tlll8T8ITbHOM 113yqeHHII pacnaAHblX CBOllCTB K -Me3OHOB, 

8 HBCTOS!utel! 'AHCcepTaUHH H3nararoTCSI pe3ynbT8Tbl HCCIT8AOB8HHSI 

HeKOTOpbIX pacnaAHbIX CBOl!CTB K+ -M83OHOB, a HM8HHO, 3KCnepH

M8HT8ITbHO8 113yqea11e qiopMqJaKTOpa (;( q 2 ) B pacnaAe K +➔ µ.+TT O V , 

oueHKa BHAB saepreTHqecKOll CTPYKTypbl qiopM(jiaKTOpOB f.t. ( q 
2

) = 

= f (0) (1 +.\ q2 / m 2 ) 113 SToro lKS pacnaAa; pe3ynbTaT 
t, + TT 

noHCKa cna6o-sneKTpOM8I'HIITHb!X pacnaAOB no KaHany K+ ➔ TT+ TT
O 

y 

B o6nacTH 6onblliHX SHepr-111! TT+ -Me3oHa 11, HaKoHeu, ITOHCK BO3-

MOlKHOI'O npouecca npHMOfi 3MHCCIIH qJOTOHa B pacnaAe K +➔ TT+ TT O y 

npH MBITblX 3H8pI'HSIX TT+ -Me3oHa, 
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.LlnccepTaUHSI COCTOHT ll3 nS1Tll rnaB ll npnno)l(eHnSI. B nepaofi 

rnaBe naeTCSI Kp8TKllfi o5aop pacnanHblX CB0fiCTB K -Me30H0B 

n npllBOASITCSI OCHOBHbJe SKCnepnMeHTBnbHbie .OBHHbJe HBCT0Sl!llero~ 

BpeMeHn, OTH0CSl!llllecg K nonynenTOHHbIM K ➔ TT +' f + v,., n cna5o-
aneKTpoMarHHTHblM K ➔ TT +TT+ y pacna.oaM. 

Bo BTopofi rnaBe onnCbIBBeTCSI nocTBH0BKa 38.0B'lll ll 0CH0BHbie 

npe.onono)l(eHnsi nauaoro unKna pa5oT. rnaBa III 
conep)l(HT onn-

caune acex Tpex uawnx aKcnepnMeHTOB, BKn1011asi annapaTypy n 

MeTOAHKy o5pa50TKll MBTepnana. B rnaBe IV 
npoB0AllTCSI aHa-

nna nony'leHHb!X SKCnepnMeHTBnbHblX .OBHHbIX no BCe:"1 .TpeM aana

'IBM. B nocnenHefi, nsiTofi rnaae nenaeTcsi KpBTKoe aaKn1011eHne 

06 llTOrax 8KCnepnM9HTa. B npnn0)l(9!1llll npnBeneHbl 0CH0BHbie 

nporpaMMbI, ynoTpe5nSIBWll9CSI npn aaannae ABHHbIX. 

rnaaa I 

Han5onee HHTepeCHbIMH pacnanaMn K' -Me30H0B HBnSIIOT-

CS! TBK H83bIB89MbJe 'nonynenTOHHbie' pacnanbI no CXeMaM 

K ➔ TT+e+v 

K ➔ TT+µ+v' 
/l 

e 

n "cna5oaneKTpoMaranTHbJe" nepexo.obI nnna 

K ➔ TT+TT+y, 

K ➔ TT+ TT+TT+Y , 

K ➔ f+v+y • 

Hccnenonanne rronynenToHHblX pacna.oon noanonsieT 11ay11aTb 

BII.O CBSl3ll, OTBeTCTB9HHOfi 38 STII nepex0.Obl, rrpoaepSITb aq>q>eKTbI, 

CBSl38HHbJe C HapyweHneM T- H CP -llHBapnaHTHOCTII, 11ccne

.OOB8Tb CTpyKTypy q>OpMq>aKTopoa, 0illlCb!BaIO!llllX BKnan OT CllnbHoro 

B3811MO,oefiCTBIIH, nony11aTb HHq>OpMBUlllO 0 aen111111He yrna Ka661160. 

KpoMe STOro, cpaaaeane q>OpMq>BKTOpOB II '18CT0T pacnana H9HTpanb-
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I 

I . 

HhIX n aapsi)l(eHHhIX K -MeaoHoB 06ecne1111naeT rrpoaepKy npaB11n 

l1'1I I = 1/2 n i'iQ=i'iS. Oco5o IIHTepeceH .onsi cpanHeHIISI c rrpen-

CK838HlleM q>OpMq>aKTOp tc q 2 ) = f ( q 2 ) / f ( q 2 ) • C nccnenona1meM 
- + 

aToro rrapaMeTpa CBH3aHo peweune necKonbKHX norrpocon. Hapy-

weane T -nnaapnaHTH0CTH B rronynyrrToHHhIX pacrranax rrpnae.oeT 

K rrosinnem:IO qiaab1 /;, 0Tn1111Hofi oT O 11nn 180°. ITpannno IAfl = 

1/2 naeT C00'fR0W9Hlle M9JK.Oy /; ± • n /; 0 

panbHblX ll aapH)l(eHHblX KBOHOB-/; O = /; ± 

ll3B9CTHa, TO, cpaBHeane q>opMq>aKTOpOB f" + 

n pacrranax aefiT

Ecnn nenn11·1111a I; 

II f /l 
+ na pacna-

noa K • 3 n K µ 3 M0)l(eT 5b!Tb ncnonhaoaaHo .onH npoaepKn npnu-

unna µ- e yanBepcanbH0cTn, npn BbmonHeann K0Toporo f: =ff 
C nccnenoaaaneM cna5oaneKTpoMarHnTHbIX nepexo.ooB Tnna 

K ➔ A + 8 o1-•• +y T8K)l(e CBSl38H pS!.O llHTepeCHbIX npo5neM. ct>oTOH 

B TBKHX pacna.oax M0)l(9T B03HHK8Tb .OBYMH IIYTHMll - C noM0WblO 

06b11111oro T0pMoaaoro nany11emrn n OT B03M0)l(H0ro npouecca npsi-

Mofi 2,mccnn. TaK H83bIBaeMaSI "IlpSIMBSI~ 8MllCCllSI no cnx nop 

ae 5bma o5Hapy)l(eHa 2KcnepnMeHTanbH0, HO KBK paa C STllM Me

X8Hll3M0M B03HHKH0B9HllSI q>OTOHa CBH38H pSI.O llHTepeCHbIX npo5neM. 

ITpeJK,oe Bcero, caMo n0.OTBep)l(,OeH11e cy!lleCTB0BBHIISI npS!MbIX nepe

X0,00B noaaon11no 6b1 cnenaTb npenaap11TenbHbJe aaKn1011ea11S1 o 

CTpyKType K -Me30Ha • .Llanee TBKHM JKe o5pa3oM, KBK II B rrony-

nerrT0HHhlX pacrranax, rrpn 11ccnenoaan1111 cna5oaneKTpoMarnnTHbIX 

rrpoueccoB M0JKH0 rrpoBeCTll IlpSIMYIO rrpoBepKy T -nHBapnaHTH0CTII. 

Eonee Toro, rrp11 11ay11':111111 pacrra.oon K ➔ TT TTY MoryT 5hITb, B rrpnH

unrre, 38M9119Hbl aq>q>eKTbl, CBSl38HHbie C aapywea11eM C p -llHBap118HT

HOCTll·, rrp11 cpaBH9HIIII rrapu11anbHbIX '18CT0T r(K+➔l7+,,0 y) IlpHM.SMIICCIIH= 

= r(K-➔TT ... ,,o y) rrpSIM. SMIICCIISI nnn aHepreTn'leCKllX crreKTp0B 

8TllX C0ilpSIJKeHHbIX peaKUllfi. CoapeMeHHb!9 .oaHHbJe, rrony11eHHb1e rrpn 

8KCrrep11MeHTanbH0M nccne.ooBBHIIII rronyneITT0HHblX II cna5oaneKTpOMar

HllTHbIX pacrra.ooB, IlpllB0.OSIT K cne.oyIOillllM 3aKn1011eH1rnM: 

1. 3a rronyneITT0HHbJe pacrra.Qbl 0TBeTCTB9HH0 BeKTOpHoe B3811M0-

nefiCTBne. ITpnMecb CKBIIHPHblX II TeHa0p!lblX CBS!aefi ae rrpeBbIW89T 

15% rro. aMnn11Ty.oe. 
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2. BenI1•11rna !pOpM!p8KTopa e( q 2 ) , nonyqaeM~SI 

Hirn '1'.8CTOT pacnaJWB Ke 3 II K/l
3 

, paBHa <e > 
11a OTHowe

=0,6:!:,0,2; 
no nonsipll38UIIOHHbIM ll3MepeHHSIM B pacnanax 

=-1,0:!:,0,2. 
K/l 3 Ree 

,-'· 

3. 8Kcnep11MeHTanbHbJe Jl8HHbie He npOTIIBOpeqaT np11Hu11ny 

nOKBnbHOI'O · ( Ae = 0) POJKlleHHSI nenTOHHOii napbl 

A e =0,011 ± 0,012 • 

4. He 38MetJ:eHO OTKnOHeHl!lI OT npencK838HHii np_aBHna t'il = 1/2 

R r(Ko➔ l7ev) = 1,94:!:,0,08 ( R = 2,024). 
f'( K + ➔l7 ev ) npencK. 

5. Bo3MOlKH8lI npHMeCb 8MIInHTyJlbl C i'i Q =i'i s 
waeT· 10%. 

He npeBbI-

6. 8KcnepIIMeHTanbHbie peaynbT8Tbl cornacyroTClI C BblBOJlOM 

O COXpaHeHIIII T -IIHBap11a.HTHOCTH: ( Im e = 0) 

· Ime=- 0,014±0,066. 

7. nonytJ:eHbi YK838HillI Ha HapyweH11e 38pSIAOBOii CIIMMeTp1111 

B pacnanax HeiiTpanbHbIX K80HOB 

Rµ+ / R - = 1,0081 + 0,0027 
/l -

-3 
(f' +-f' _}/(I' ++f' _) =(2,24 ±0,36). ·10 

e e - e e 

'!'.TO BnepBbJe' YK83I,IBaeT Ha B03MOlKHOe HapyWeH11e CP -IIHB8pI18HT

HOCTII B nonynenToHHb!X pacnanax K -Me30HOB. 

+ +o + ++· o + 8. 3a pacnanb1 K ➔17 17 y , K ➔ 17 17 17 -y II K
8 
➔ 17 17-Y oT-

BeTCTBeHHo BHyTpeHHee TOpM03HO~ 11anytJ:eH11e, B03MOJKH8SI npHMeCb 

8MITnIITYJlbl npSIMOii SMIICCIIII He npeBbIWaeT 12%. 

9. BepXHllii npenen npSIMbIX M8I'HIITHbIX nepexoJlOB M 1 

nane K: ➔ 17 + 17 - y COOTBeTCTByeT OTHOCIITenbHOii 'l'.8CTOTe 

s;: 4,2.10-4. 

B pac-

10. He 38MetJ:eHbl S!p!peKTbI HapyweHHSI T -IIHBapHaHTHOCTII np11 

sKcnep11MeHTanbHOM 11ccnenoBaH11I1 pacnana K + ➔ 17+ 17° y. 

6 

fnaBa II• noCT8HOBK8 38A8'1'.ll II OCHOBHbie 

npennonoJKeHHSI naHHOI'O SKC11epI1MeHT8 

HacTOSIWl!ii SKCnepl!MeHT 6bm BbIIIOnHeH B nna ST8Ila ll npen

H83Haqancsi nnsi peweHHSI cnenyrow11x aanaq: 

'l'.8CTb ( i962 - 1965 r.r.) 
+ + 0 

1. l1ccnenoaaH11e nonynenToHHOI'o pacnana K ➔ µ 17 v : 

a) onpeneneH11e aenH'l'.HJlbI ~opMcpaKTopa f ( q 
2
); 

6) I1CcneJlOB8Hl!e sHepreT11tJ:eCKOii CTpyKTYPbl cpopMcji8KTO

pOB f +·( q 2 
) • 

2~ no11cK cna6osneKTpOM8I'HIITHbIX nepexoAOB K + ➔ 17+ 17 ° y 

C neTeKTllpOB8HlleM acex y - KB8HTOB II 17 + -Me30H8 pacnana 

IlpII 6onbWIIX SHepI'IISIX 17 + -Me30HOB. 

II tJ:aCTb (1966-1969 r.r.) 

1, l1ccnenonaH11e cna6osneKTpoMaI'HHTHbIX nepexonoa·K+➔ l7+17 °y 

npll M8IIblX sHepI'IISIX 17 + -Me30H8 B nnaHe BbISIBneHHSI B03MOlKHOil: 

IIpS!MOii SMIICCIIII Y -KB8HTa. 

K MOME!HTY HatJ:ana 1-oil: tJ:aCTII SKcnep11MeHT8 ,CIITyaUIISI 

B paccMaTp11aaeMbIX nonpocax 6bma aeonpeneneHHofi. nosia11aw11-

ecsi nocne HatJ:ana aawero sKcnep11MeHTa pa6oTbI anepBbJe yKa3bI

aan11 HB H8IIll'l'.lle BeKTOpHOI'O B8p1!8HT8 B3811Moneil:CTBI!SI, HO 6bmll 

npOTIIBOpetJ:l!Bbl B BblBOAe O BeIIll'l'.IIHe cjiopMcjiaKTOp8 f ; e I = 2, 

f2 = -9. 
+ +o 

B OTHoweHHII cna6osneKTpOMaI'HIITHbIX nepexonoB T11na K ➔17 17 y 

nonoJKeH11e 6bmo eJUe 6onee HeonpeneneHHbIM. CaMo cywecTBoBaHne 

T8KIIX pacnanoB He 6bmo Jl0K838HO, 11Men11cb nIIWb np11Mepbl "aHo

ManbHbIX" pacnanoa K+ ➔ 17+ 17° c sHepr11eil: 17 + -MeaoHa, MeHbWeil: 

sHepr-1111 17+ 113 06bI'l'.HOI'O K + • -pacnana, npntJ:eM 17. y -KBaHTbI 

aoo6we · He Ha6nronan11cb. 

Haw SKCIIep11MeHT 6bm BbIIIOnHeH Ha KceHOHOBOil: IIy3blpbKOBOH 

KaMepe/ 11 55 x 28 x 17' CM3, o6nanaroweii 6onbWOll scpcpeKTl!BHOCTblO 

K peI'IICTpau1111 y -KBaHTOB II '6onbWOH TOpM03HOil: crroco6HoCTbIO 

no OTHoweHHIO K 38pSIJKeHHbIM '1'.8CTIIU8M BilnOTb no IIMITynbCOB 

500- 600 Msa•c-1, 
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! 
qacTb aKcnepHMSHTa 

OCHOBHbIS npe.imon0lKSHHSI: 

1. 11MeeT MeCT0 HHBapHaHTH0CTb 0TH0CHTSnhH0 o6pameHHSI,,. 

BpeMeHH. 

2. BaaHMOIJSliCTBl!e noKanhH0. 

.3. BaaHMOllelicTBHe a K0HeqH0M C0CT0SIHHH npeHe6peJKHMO 

Mano, 

KHe 

OcHOBHbIS KpHTepHll OT6opa: 

1. PacnallbI uenHK0M neJKaT B BhmeneHHoll: pa6oqell: o6nacTH. 

2. TpeK 
+ 

K - MeaoHa HMeeT xapaKTepHbie npH3HaKH 0CTaH0B-_ 

3. Ha CHHMKe C llaHHbIM C06bITHeM 0TCYTCTBYIOT llpyrHe 

cnyqaH pacna1Ja a o6nacTH 'P = 30 MM B0Kpyr llaHHOli aepwHHbI. 

4, BTopllqHaSI aapSilKSHHaSI qacTnua llMeeT qeTK0 Bb!palKeH

Hhlli pacnall C aneKTp0H0M, 

+ o+ KoHTpO~hHblli aKcnepHMeHT npn nccnem,BaHllH pacna1Ja K ➔17 µ V 

COCTOSin B onpe1JeneHHll aapHaHTa B3allM0llelicTBHSI no BCeM ncnonb-

ayeMbIM npn aHannae pacnpelleneHnSIM/2/, 

II qacTb aKcnepnMeHTa 

OCHOBHbie npennonoJKeHllSI Te JKe, qTo ll B I -oli qacTn, C 

1Jo6aaneHneM cnenyromnx: 

a) cpopMcpaKTOpbi ge I 

noCT0SIHHbli 

ll g ml a pacna1Je K+➔ 17+11°y 

6) TopMoaHoe HanyqeHne a nccne1JyeMoli o6nacTn a~eprHli 

17 + -MeaoHa O .5 r
17

+ .5 60 Maa Mano; 

c) aMnnHTyna MaI'HHTHbIX nepeX0ll0B Mana no cpaBHeHHIO C 

aMrrnHTynoli aneKTpHqecKnx rrepexoll0B (IM 1 I « IE 1I ) , KoHTponh

HbJe aKcrrepl!MeHTbJ - orrpelleneHHe 0TH0CllTenbHblX. qacT0T cne

llY!OIIIllX pacrra1Joa: 

1. K+ ➔ 11 + + 11 ° , 
2. K+ -• 11 + + 11° + 77°, 

8 

,·' ., 

3. K+ + + 
_,., TT +11' + 1T +y, 

4. K+ ➔ 11++11°+y 
+ 

( rrpn 6onhWllX SHS pl'HSIX 11 - -Me30Ha). 

fnaaa III. OnncaHHe aKcrrepHMeHTa 

O6nyqeHne KaMepb1 MenneHHhIMll P = 750 Maa/c) K+ -Me-

30HaMll llnSI llBYX aTanoB aKcnepHMSHTa np0ll3B0lllln0Cb Ha llBYX 

paannqHbIX KaHanax qacTHII. ·1-ll: KaHan - qacT11qHo cerrapnpoaaHHhili 

rryqoK K + -Me30H0B, BbJBelleHHbJll: II0 yrnoM 40°. CerrapaUHSI - B 6e-

pHnnHeB0M aaMellnHTene. YHcno K+ -Me30H0B B KaMepe aa UllKn 

0,.15, qHcno 11 + -MeaoH0B S 15. II-oli KaHan - c nayxcTyneH-

qaToli cerrapau11eli nyqKa, BhIBeneHHoro non yrnoM' "' 0°. Cerra pa-. 

IIHSI np0ll3B0llHnacb C II0M0IIIblO aneKTpocTaTHqecKoro cerrapaTopa ll 

rpacpHTOB0I'O aaMellnHTenSI. 1.JHcno K+ -Me30H0B aa IIHKll B KaMepe"' 0,8, 

qncno 17 + -Me30H0B 

OKono 8000 OCTaH0BoK· 

0K0110 100000, 

S 10. B rrepaoli aKcrroaHUHH rronyqeHo 

K + -Me30H0B B KaMepe, BO BTOpoli -

TTpoCMOTP rrpoB0)lHnCSI T0llbK0 cpH3llKaMH H 6bm TpexKpaTHbIM, 

11aMepeHHSI B rrepaoli qacTH aKcrrep11MeHTa aem1ch Ha MHKpocKorrax, Br 

BTOpOli - Ha rronyaBToMaTax. KoHTpOllb· HaMepeHHli, rrpoaeneHHbIX 

naalKJlhI nnSI rrepaoro o6nyqeHHSI H TpHlKllhI - nnsi aToporo, ocy

wecTansincSI c rroM0IIIhlO crreuHanhHOli nporpaMMhI ·"CEnEKTOP'. 

Own6Kll ll3MepeHHfi K00pllHHaT C0CTaBnSinH 

a a 
y 

a 
z 

0. 100. MM, 

0,650 MM, 

OwH6Kl! BblqHcneHllSI nnSI rrpo6eroB He rrpeBblW81IH 

t1R/R ~ 3,5 % • 

BoccTaHoaneH11e HarrpaaneHHSI aapsiJKeHH0li BTopnqffoli qacTHIIhl 

rrp0H3B0)llln0Cb C yqeT0M MH0I'0KpaTH0I'0 pacceSIHHSI B cpene, llanee 

B III rnaae 0IIHCbJB8JOTCSI rrporpaMMbl B0CCTaH0BlISHllSI reoMeTpH-

qecKllX H KllHeMaTnqecKl!X rrapaMeTp0B co6bJTHli, rrporpaMMbl MOile-

nHp0BaHl!SI ll II0)ll'0HKH CO\)b1THH0 a TaKlKe pSIJl BCII0M0I'8TS1IbHblX 

rrporpaMM, Bcero B aKcrrep11MeHTe ncrronhaoaanocb oKono 20 coc

TaBneHHhIX HaMII rrporpaMM o6pa6oTKII II aHannaa naHHblX. 
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rnaBa N. Aaanua SKCnepnMeHTanbHblX uaHHblX. 

A. HccneuoBaane nonynenTOHHoro pacnaua 
K+ ➔ µ+1T 0 v 

,'-

KpnTepnn oT6opa 

co6bITHH 113 = 500 

11 nporpaMMbl peKDHCTpYKllllll npourno 232 
+ 

oTo6paHHbIX Tnna K µa • flpn-

Mecb OT pacnauoB HaneTy Haiiueaa npeae6pemnMo Manoii. flp11Mecb 

+ + 0 
OT r' - pacnaua co~TaBnana 6 co6b1Tnii, • OT pacnaua K ➔ IT + IT -

ne 6onee 4-x co6b1Tnii. 

KoHTponbnoe nccneuoBanne BapnaaTa B3aHMoueiicTBHH np11Beno 

K cneuyIOIIIHM 3Ha•,WHIIHM X 
2 

- BepoHTHOCTeii: · 

BeKTOpHaH CBH3b 

CKBmipHaH CBH3b 

TeH30pHaH CBH3b 

x 2 = 4,87 

x2 = 22,30 
2 . 

X = 34,70 

p(x2> .. 84%, 

p(x
2 

> < 1%, 

p(x2> « 1%. 

JlnH BenH'lllllbl OTH0WeHHH q>DpMcfiaKTOPOB f_. If f+ • e Cf _If + 

npn nocTpoeann o6meii qiyHKunn MaKcnManbHoro npaBuonouo6nH no 

BceMy cTaTHCTn'lecKoMy MaTepnany nonyqeao aaaqeane/3,4/. 

+3,4 
t= - 0,5 

-1,3 

HccneunBanne saepreTn'leCKoii cTpyKTypb1 cfiopMcfiaKTopoB uano 

,\ 

aaa'leane/5/ 
0,045 + 0,046 

-0,032 

O6a sTn 3Ha'lettnH xopouro cornacoBanHCb c uanHbIMll 1964-1965r.r. 

If He IIpOTlfBOpe'laT COBpeMeHHblM UBHHblM ( .<e > 

<,\> = 0,024:!:.0,008). 

= 0,6±_0,2; 

B. IToncK cna6osneKTpoMaranTHoro pacnaua K+ ➔ IT+'! 0 y 

Cpemr nony'leHHblX 0CTBHOBOK K + 7Me30HOB o6napymeHbl 

2 co6b!TlfH c 3-MH y -KBaHTaMn, y KOTOpblX npo6er BT0pll'IHOii 

3apameHHOii 'IBCTHUbl 6bm 6011bllle MaKCHManbHO B03Momaoro npo-

6era IT+ -MeaoHa na pacnaua K+ ➔IT+ IT O IT 0• Aaanna/6, 71 uaHHbIX 

10 
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pacnauoB yKaaan Ha To, 'ITO Han6onee BepOHTHOii TpaKTOBKOii STHX 

co6bITHli HBnHeTCH cxeMa K+ ➔IT+ IT O y /8/. JlpyraH B03MOmHaH HH

TepnpeTaUHH aaperncTpnpoBaHHbIX pacnauoB - sTo cxeMbI K +➔ IT+ 1To 

+ . 
nnn K µa HaneTy c uo6aBneHneM cny'laiiHoro y -KBanTa. Ou-

HaKo BepOHTHOCTb TaKHX KOHcfinrypaunii He npeBb!UiaeT p ~ 10-6. 

OTHOCnTenbHaH 'laCTOTa npouecca K +➔ IT+ ITO y , Bbl'llfCneHHaH 

HaMH no UByM cny'laHM unH TIT + > • 55 M SB, COCTaBnHeT R = 
=r<K+➔J-IT0 y,TIT+> 55 MsB)/r-(K+ ➔ Bee) =(4,4:!:.4,0).10-4, 'ITO 

BIIDnHe xopouro cornacyeTCH C C0BpeMeHHblMlf uaHHblMII 
. 4 

R=(2,2 t,0,7) • 10- • 

C. HccneuoBaHne· cna6osneKTpoMarHnTHbIX pacnauoB 
. + 

B o6nacT,n ManbIX sHeprnii IT -Me3oHa 

OcHOBHbJe TpyUH0CTH npn peurennn STOH aaua'ln 6bmlf CBH3aHbl 

c paaueneHneM y - KBaHTDB oT paaHhIX pacnauoB n oTuenemieM 

cfioHa oT pacnaua K + ➔ IT+ 1To _IT O _- ITepBoe aaTpyuneHne cnnManocb 

. + + 
Bb16opoM aarpyaKn KaMepbl K -MeaoHaMn. flpn nann'lnn 0,8 K 

Ha Kaup If npn npnMeHeHnn KpnTepnH OT6opa ,, 0TCyTCTByeT B 06-

nacTn c <f, = 30 MM B0Kpyr TD'IKH pacnaua upyraa Bepwnna 

ocTaHOBKlf" Bep0HTH0CTb cMeurnBaHnH Y -KBaHT0B OT pa3HblX pacna-

UDB Haiiuetta paBHOH p;:;; 5•10-6. 4>oa oT r - pacnauoB oTue-

. nHnCH C npM0lllblO cneunanbHO coauaHH0ii cfinT-nporpaMMbl "KBAPK" • 

JlaHHbJe K0HTponbHblX SKcnepnMeHT0B no onpeueneHmo 0THO

cnTenbHb!X 'lacTDT upyrnx pacnauoB cBeueHbI B Ta6nnuy 1. 

Pacnau 

K+ ➔ IT+ITo 

~ ➔ IT+1To1To 

K+ ➔ IT+IT+IT-Y 

K+ ➔ IT+,.Oy ,T +>55 
IT 

Ta6nnua 

OTHOClfTo 'IBCT0Ta no 
aaweMy sKcnepnMeHTY 

o, 202:!:_0,037 
o,o 18:!:.0,005 

~ 0,9·10-4 

.( 2, 7±_2, 7) • 10-4 

11 

nnTe paTypHble 
.gaHHble __ 

0,2084:!:_0,0028 
o,o l 69,±_0,0005 

-5 ( 10:!:_4 )• 10 
-4 

( 2,2:!:.0, 7)• 10 



KpnTepnn oT6opa npownn 65 co6bITHli na 85, KOTOpbie Mornn 

6hITb· HHTepnpeTnpoBaHbl KaK pacnaA K+ ➔lT+ rrOy. Ha HHX 51 co6bI

THe nonHOCTblO YAOBneTBOplinO Tpe6oaaHHllM TOqHOCTH naMepeHHll 

H 6hin0 o6pa6oTaHO no <jinT-nporpaMMe. HccneA.OBaHne MOAennpo-

BaHHb!X pacnaAOB K +- n r' noaaonnno/9/ ycTaH0BHTb KpHTe-
rrrry 

pnn oT6opa no x 2 n I £
1 
I - ToqHOCTH BhmonHeHHll ypaaHeHHli 

2 

CBll3H (cM. pnc. 1➔4). OHH 0KaaanHCb paBHblMH: X $. 5 ;\f 11~ 0,002faa, 

I £21~ 0,0004 raa2. B AaHHYIO· Bb16paHHYIO o6nacTb nonaAaeT 1,5 

H3 100 <jioHOBb!X co6b!THH. AHanna peanbHh!X co6bITHil, npeAnonaraB-

WHXCll pacnaAaMH K+ ➔lT + lT 0y I noKaaan, qTo B 3TY JKe o6naCTb 

nonano 1 co6b1Tne na 51. TaKHM o6paaoM, cooTHoweHne cnrHan-<jioH 

paBHO 1:0, 785
0 

AHanna peanhHhIX r' - pacnaAOB npnaen K TeM 

JKe COOTHoweHirnM Anll ·co6bITHll, nonaBWHX a BbllleneHHbie o6nacTH, 

qTO H )lnll MOAennpoBaHHblX cnyqaea. 

TTonyqeHHblll peaynbTaT/ 10/ - 0AH0 co6hITHe npn cpe11HeM 
• 0 0 

ypoBHe <jioHa o, 785 - BHOBb, KaK n Anll pacnaA0B Ks n KL -Me-

+ 30HOB H K - Me30HOB npn T "+ > 55 Maa, yKa3bIBaeT Ha Ma-

nocTb aMnnHTY/lhl npllMOll 3MHCCHH y -KBaHTa nnn ee nonHoe OT

cyTCTBHe. 

rnaaa V • 3aKnroqeHne 

PeaynhTaTbi" pa6oT, BXOAllWHX B AaHHYIO mIccepTaun10, MOJKHO 

KpaTKO cyMMHpoBaTb cnenyJOWHM o6paaoM: 

1. Han6onee BaJKHblM HTOrOM nccneAOBaHHll l!Bnlle::cll nony

qeHHOe anepBhle npllMOe AOKa3aTenbCTBO cymecTBOBaHHll nepexoAOB 

BH)la K + ➔ lT+lT O Y • 

2. Hccnenoaamrn nonynenToHHhIX pacnanoa, oAHOBpeMeHHo c 

pl!AOM Apyrnx pa6oT, npencTaBneHHbIX Ha KoH<!iepeHUHIO no <jinanKe 

Bb!COKHX aHeprnli ( Jly6Ha, 1964), npnaeno K OKOHqaTenbHOMY Bb!60-

PY aennqnHhI .;( q 2 
) n ycTaHoaneHHIO npeAena aennqnHhI aHepre

TnqecKoil aaBHCHMOCTH <jiopM<jiaKTopa f + ( q 
2 

). 

12 
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3. noncK nepexo11oa K+ ➔rr+rr 0 y, n11ymnx 'lepea npl!Myro aMnc-

cnro y - KBaHTa B Han6onee 6naronpnl!THo_il 11nll neTeKTnpoaa11nH 

TaKnx npoueccoa o6nacTn7.npnaen K BbIBony o ManocTn nnn oT

cyTcTBHH TaKHX aMnnnTy/1, qTo npaKTH'leCKH nnwaeT Hae B03MOJK-

HOCTH npoaepoK T- H 

Hllll 11aHHb!X pacnanoa. 

CP - HHBapnaHTHOCTH C nOMOWb!O H3y'le-

B npnnoJKemm npnBO/lHTCll pll/1 Han6onee aaJKHbIX na ncnonhao

BaHHhIX HaMH nporpaMMo 
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P11c. 1. x 2 -pacnpenenea11e 642 Monen11posaHHhIX pacnanoB 
K+ .'..,r+,ro y ·5e3 OT6opa no rpaHll'IHbIM ycnoBIISIM. 
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P11c, 2. CoBMeCTHalI rrnoTHOCTb To'!eK If I I II I f2 I, cooTBeTCTBYIO-

nmx TO'IHOCTII Bb!IlOnHeHlllI ypoBHeHllll CBII311 mk-E +-~Eyl 
II m;-2E1E/l-cosalk) nocne 1BbIXOA8 ll3 nTepaunll B ljinT-· 
nporpaMMe, KoHTypoM OTMe'!eHa Bbi6paHH8lI rpaHll'IH8lI 
o6nacTh I fl! .s. = 0,002 n If I -.5- = 0,0004, B KOTopyro 
nona,uaeT 68% Bcex co6b1Tnll (,ung pacnana K+ ➔ rt 11 y ) , 
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Pnc. 3, X 2 - pacrrpeneneane nm1 rrpaBnnhHoii rnrroTe3hI 436 Mone-
nnpoBaHHhIX pacrranoB ~ ➔T,+ tPy, OCT8BlllllXCI! rrocne IIpOXQ)l{-
nean11 KpnTepneB oT6opa If I j.:;. 0,002 n I f2 I:;: 0,0004, 
B o6nacTb X 

2 < 5 rrorrana10T 423 (nnn 93,6%) co6b1Tn11, 
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P11c. 4. x2 - pacnpe.uenea11e 520 pacna.uoB K +➔11+11°11° c o.UHHM 
HeK0HBepTllp0B8BWIIM Y -KB8HT0M .um1 Bcex Tpex IWM-
611aau11A y1 +Yk • ITp11 x 2 :5. 10 npo11aao.u11nca oTceB uo 
Kp~Tepl!HM If I Is 0,002 11 I f3 , ~ ·0,0004. B o6naCTb 

X < 5 no nano 1,5% cnyqaeB ( 8 co6b1T11if), 
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