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OJlHHM H3 HaH6onee II./IOJlOTBOpHblX HarrpaaneHHll B pa3BHTHH tpH3HKH sneMeHTap

RhlX '18CTHll 38 rrocne)lRHe rO)lbl CT8./IO HCC./le)lOB8HHe S!B./leHHfi, CBH38HHblX C HOBblM 

KnacCOM KOpOTKO)KHBYIUHX 'IBCTHll, H83BBHHhlX pe30HBHC8MH. 

3Ha'IHTe./lbH8H '18CTb JlBHHblX O pe30HaHcax 6bma rronyqega C IIOMOIIU,IO )KH)lKO

BOJlOPOJlHblX IIY3blpbKOBblX KaMep. Eo./lbwoe KO./IH'leCTBO HHtpOpMBllllH O rrpoueccax 

B38HMO)leliCTBHH sneMeHTapHblX 'laCTHll, JlOCTyrruoe STOH MeTO)lHKe, H ee BblCOKaH 

rrpeUH3HOHHOCTb nenaroT )KHJlKOBOJlOPOJlHbie IIY3blpbKOBhle KBMepbl BeCbMa yno6Hh1Mll 

IlpH6opaMH KaK Jl./IH IIOHCKa HOBhlX pe30HaHCOB, TBK H Jl./IH cncTeMaTH'leCKoro nay

'leHHR HX CBOHCTB. 

PetpepHpyeMaH JlHCCepTaUHH IIOCBHIUeHa HCCnenoBBHHIO o6pa30B8HHH pe30llaH-

COB co CTpaHHOCTblO S =O H 1 B peaKUHHX K+ p ➔ KNrr , BblIIO./IHeHHOMy Ha 81 CM 

)KHJlKOBOJlOponuofi IIY3blpbKOBOll KaMepe UEPH" a BO BpeMH rrpe6hIB8HHH TaM aBTOpa 

JlHCCepTBUHH B 1965-1966 r.r._, 

JlHCCepTaUHH COCTOHT H3 Tpex rnaB H 38K./IIO'leHHH. 

B rrepBOll rnaBe naeTCH KpaTKHll o6aop OCHOBHhlX SKCIIepHMeHTB./lbHhlX JlBHHblX 

no peaKUHHM K+p ➔ KN" ' rrony'leHHhlX KaMepaofi MeTO)lHKOll B HHTepBane HM-

nynbCOB nepBH'IHblX I{+ -Me30H0Bf3 fsB/c. 

Bo BTOpofi rnaBe nanaraeTCH IIOCTBIIOBKa SKCIIepHMeHTa, OIIHChIBaeTCH CHCTeMa 

o6pa60TKH Jl8HHblX C IIY3blpbKOBblX KBMep, paapa6oTaHHaH B OT)lene TpeKOBhlX KaMep 

UEPH • a, H paCCMaTpllBalOTCSI MeTOJlhl paaneneHHH co6bITHll no KauanaM peaKUHH. 

TpeTbR rnaBa IlOCBSIIUeHa H3./IO)KeHn:IO OCHOBHOro conep)KaHHSI npoBeneuuoro HC

cne)lOBBHHR H 06cyJKnean:10 rrony'leJIHhlX pe3y./lbT8TOB. 

B 38K./IIO'lemrn naeTCSI KpaTKBH CBO/:IKa HOBblX SKCrrepHMeHTB./lbHblX JlBIIHblX, IIpH

Be)lellllblX B JlHCCepTannn. 
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I 
I 

lllnpOKOe ncnonb30BaHne KaMepHOll MeTOAllKll B nccneAOBaHllHX B3anMOA0llCTBllll 

K+ -Me30HOB C npoTOHaMn CTano B03MO)KHblM TOnbKO B Ha'lane 60-b!X ronoB, KOrAa 

pa3BllTll0 TeXHllKll cenapnpoBaHHbIX IIY'IKOB npnBeno K C03AaHlllO rrepBblX KaHanoB 

nng K+ -Me30HOB cpaBHllTenhHO Hll3K0ll 3Heprnn. TTepBbie )Ke pa60Tbl no ll3Y'l0Hlll0 

K + p -B3allMOA0llCTBllll B :lKllAKOBOAOpOAHblX ny3blpbKOBbIX. KaMepax IIOKa3ann, '!TO B 

3TllX B38llMOA0llCTBllHX cymeCTB0HHYIO ponb nrpaeT He6onbIUOe KOnll'!0CTBO KBa3ll-

+ 0 0 . 
ABYX'IBCTll'IHblX rrpouecCOB. 11 ccnenoBaHne peaKUllll K p ➔ K p ,r + ( C K -M030-

/ l / 
HaMn, pacnanaIOIUllMllCH B KaMepe), IIpOH3B0AeHHOe rrpn llMnynbcax O,!Jl faBIC , 

/2/ /3/ 
1,14 faBIC ll 1,45 faB/c • IlOKaaano, '!TO 3TO KOH0'1H00 COCTOHHll0 o6paayeTCH 

B OCHOBHOM '10pe3 npoMe:lKyTO'!Hbie npO!l0CCbl K+ p ➔ N * KO ll K p ➔ K* p, 
1238 8 90 

npll'l0M AllcpcpepenunanbHbl0 Ce'!eHnH 3TllX KB83llABYX'!aCTll'!HblX rrpo1teCCOB 6blCTpO 

crraAaIOT c BoapacTaHneM rrepenannoro nMrrynbca. 
+ 

llanbH0lllllll0 nccnenoBaHllH K p B3allMOAellCTBllll B OCHOBHOM pa3BllBanncb 

B narrpaBneHHHX a) IIOllCKa HOBbIX peaonaHCOB co CTpaHHOCTblO S =1 n S = 2, orrpe

nenenng ll:X KBaHTOBblX. 'lllCen ll M0C'ra B pa3nll'!Hb!X CllCTeMaTnKaX, a TaK:lK0 6) nay

'leHllH MeXaHll3Ma o6pa30BaHllH KBa3llABYX'IBCTll'!HhlX COCTOHHllll ll rrpoBepKll paann'I

Hb!X MOAenen rrepncpepn'!eCKllX B3al{MOA0llCTBllll. 

+ 
TTonpo6Hoe nccnenoBanne K - p B3allMOAeficTBnfi rrpn nMrrynbce rrepBH'!HbIX 

+ /4/ 
K -Me30HOB 1,96 faB/c 6bmo rrpoBeA0HO C. ronbAXa6epoM ll ·np. • Ce'!eHllH po:lK-

A0HllH pe30HaHCOB K * ll N* B peaKitllll K+ p ➔ K
0 

,r. + p rrpn 3TOM llM_j. 
890 1238 

rrynbce rry'!Ka 6binll nafiAeHbl paBHbIMH a * =2,3 +0,3 M6 n a _.,.=1,2+0,2 M6, 
K p - Kw -

COOTB0TCTB0HHO. Ha6nIOAaeMyIO 38BllCllMOCTb da/ d t aBTOpbl IIOIIb!TannCb 06'bllC-

HllTb Ha OCHOBe rrpocTOll MOAenn OAHOM030!1HOro o6Mena C cpeHOMenonorn'!eCKllM 

"' . /5/ • ' 
4'0pMcpaKTOPOM, rrpenno:lKeHHblM ll:lKeKCOHOM ll TTllnKyHOM • B STOil )K0 pa6oTe 6binll 

orrpeneneHbl aneMeHTbl MaTpllllbl CIIllHOBOll rrnOTHOCTll K * 
. 890 + 0 + 0 ,, 

B nccnenoBaHllll peaKitllll K p ➔ K p 1T C BllAllMblM pacrraAOM K ·-· 

Meaona, BbIIIOnHeHHOM B UEPH'e
161 

rrpn 3 faB/C nafineHO, '!TO f[ rrpn 3TOM llMrrynh-

ce TaK:lK0 Ha6nIOAaeTCH po:11,nenHe TOnbKO pe30HaHCOB 

Mll -- -· 
<T pK * = U,8 :!:_ U, l M6 ll <T KN*= 0,8 :!:_ 0, 1 M6. 

K* 
890 

ll N* 
1238 

C C0'10HllH-

.[lHcpcpepenuHanbHhI0 Ce'!0HllH 3TllX rrpoueCCOB 6binll arrrrpoKCllMllpoBaHhl KpllBb!Mll, 

paCC'!llTaHHb!Mll Ha OCHOBe MOAenn OAHOMe30HHOro o6MeHa ll:lKeKCOHa ll nnnKyHa, a 

TaK:lKe rrepncpepn'leCKOll MOA0nll C rrornoIUeHHeM
17 

/. HaiJ:neHHbI0 aneM0HTbl MaTpllllbl 

4 

1 ·11 

' 
J 

I 

+ 
CIIllHOBOll rrnoTHOCTll CBllAeTenbCTBOBanll O rrpeo6nanaHllll B rrpo1tecce K p ➔ K* p 

890 

BeKTOpHoro o6MeHa. 

OnnaKO naHHbl0 no aneMeHTaM MBTPllllbl CIIllHOBOll rrnoTHOCTH, HafineHHble rpyrr-

IIOll cpH3llKOB CTOKrOnbMC°KOro YHHBepCHT0Ta
181

' nng K* • o6pa3yIOIUllXCH B rrpo-
+ + 890 

ll0CC0 K p ➔ ( K * ➔ K 170) p rrpn 3 faBIC H0 IIOATBepmmn 3Toro Bb!BOAa. 
890 

llanhHelllllll0 llCCn0AOBaHHll K 7p -B3allMOA0llCTBllll rrpll llMIIynhcax K+ -Me3o-

HOB 3,5 H 5 faB/c 6bmn rrpoBeAeHbI B 1965-1966 r.r. B UEPH'e. 

II 

TTpeAM0TOM ll3y'!eHllH B OIIllCbIB80MOM 3KCrrepnM0HTa 6bmll K+p -B3aHMOAellCTBllH 

IIpll 3,5 faBIC, IIPllBOAHIUll0 K Tpex'!aCTll'IHblM KOH0'1HhIM COCTOHHllHM KN11 • llng 

BbIAeneHHH co6b!Tllll TaKoro BllAa Ha rrneHKax 6bmll OTo6paHbl ll ·rrpoaHanH3llpOBa-

AByxny'leBbl0 co6hITllH, ne:lKaIUHe B orrpeneneHHOll 3cpcp0KTllBHOll o6nacTn. Hhl Bee 

B IIY'IK0 
+ 

K -M030HOB AByxny'!0BbI0 co6hlTllH MoryT o6pa30BhIBaTbCH '!epe3 cne-

AY!Olllll0 KananbI peaKUllll 

+ + 
K p ➔ K p 

+ 0 
➔ K p" 

➔ Kop ,r+ 

➔ K+n 11+ 

+ 
➔ K K (A, .t) 

AB0 3apg:lK. + f H0llTp. 'IBCTllll 

r 2: 2 > 

(1) 

(2a) 

(26) 

(2B) 

(3) 

(4) 

B 3KCII0pllM0HT0 6bm O ncrronb30BaHO OKOno 60 000 ·cTepeOcpOTorpacpnfi C 81-

- " " /9/ 6 -CaHTllM0TpOBOll :lKHAKOBOAOpOAHOn rry3blpbKOBOn Ka~epbl , 0 ny-qeHHOll B cerrapn-

+ /11/ 
poBaHHOM rry'!Ke K -Me30HOB M

2 
rrpoTOHHoro CHHXpoTpOHa UEPH .. a. 

Bee rrneHKll 6bmll IIpOCMOTp0Hbl Ha IIpOCMOTpOBbIX CTonax OTAena TpeKOBbIX 

KaMep UEPH'a n OT06paHHbI0 AByxny'l0Bbie 

/11/ 
rrpoeKTOpax THIIa IEP, •. 11ncpopMaUHH c 
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3BM IBM -7094 no cncTeMe nporpaMM "REAP-THRESH-GRIND" 
1121

, nocne qero 

ace co6b1Tnn 6hmn CH0Ba npoaHannanpoBaHbl Ha npoCM0TP0Bb!X CT0nax,· n Ha 0CH0Ba-
1 ~ 

nnn pac'leToB "GRIND " ll Ha5JiIOAaeMOfi nn0TH0CTH TpeK0B Ann Ka)KA0ro co6bITHlI 

6hlna oTo5paHa 0AHa (nnn 6onee) Han5onee BeponTHan rnnoTeaa. ITocne paaAeneHnn 

BCeX co5hITHfi no KaHanaM peaKnnfi HOMepa BbI6paHHb!X rnnOTe3 5blnH 3aHeCeHbl Ha 
/12/ 

ynpaBnnromne nepqioKapTbI nporpaMMhI "SLICE " 'KOTopan Ha OCHOBaHHH HMero-

mnxcn Ha STHX nepqioKapTaX A0II0nHnTenhB0fi nH«pOpMannn Bb15pana c MarHnTHOfi neH-

Thl, COAep)Kamen peaynhTaTbl paC'leTOB nporpaMMbl "GRIND " 1 Ann Ka)KA0ro co-

6hITHn .AaHHhie, 0THOCHmHecn TOnbKO K OT05paHHOfi rnnOTe3e (nnn ABYM rnnOTe-

aaM). Ilnn sTofi rnnoTeahI nporpaMMa "SLICE" nponaBena pac'IeT Bcex qinanqe-

CKHX Benn'IHH, .npeACTaBnlI!Omnx HHTepec B BbIIIOnHneMOM SKCnepnMeHTa, K0T0pbie 

nnn Ka)Knoro co6hITHn 6hlnn· aanncaHhI B onpeneneHHOfi nocneAoBaTenhHOCTH B OT-

nenhHyIO aoHy Ha cnennanbH0fi MarHnTHofi neHTe, Ha3h1Bae11,10fi 

Tape) • 

DST ' C0Aepxcamne Bee ASHHb!e no - 7000 ynpyrnx 

DST (' Datil Summury 

H Heynpyrnx ABYX-

ny'IeBh!X B38HMOAellCTBHll, nBnnncb B ASnhHefimeM eAHHCTBeHHblM HCTO'IHHKOM HH!pOp

Maunn Ann cTaTHCTH'leCKoro aHannaa peaynbTaTOB sKcnepnMeHTa, ocymecTBneHHoro 

C II0MOmhIO nporpaMMbl "StJMX" • ITonHoe qncno aanncaHHhIX Ha DST co5b!THll, 

OTHocnmnxcn K KaHanaM peaKunn (2a, 26, 2B), npnBeAeHo B Ta5nnue 1. Ha Ta5nn

Uhl 1 cneAyeT, 'ITO 3H8'lHTenhHOe K0nnqeCTB0 C05b!Tllll OKaaanocb HHTepnpeTnpoBaH

Hb!M HeOAH03HS'IH~ (nx 'IHCno AaIOT HeAnaroHanhHb!e KneTKll Ta6nnUhlj B CTon·:6ue 

cneBa yKaaaHbI rnnoTe3hI, nM_eromne MeHhmee 3Ha'leHUe )(2 ). Bo na5e-

)KSHHe HCKa)l{eHUfi aa C'leT ST0ro lpH3H'IeCKHX peaynhTaT0B SKCnepnMeHTa 6bmo npona

BeAeH0 cneunanbH0e nccneA0Ba!llle B03M0)KHoro BnnnHnn HeOAH03Ha'lH0 HHTepnpeTH

pOBaHHb!X co5bITHll Ha psm nonyqeHHblX pe3ynhT8TOB, a TaK)l{e paCCMOTPe.Hbl paann'I

Hb!e cnoco6bl BKnIO'IeHHlI HeOAH03Ha'lH0 HHTepnpeTnpoBaHHhlX co6b!THll B CTSTHCTHey. 

PaccMoTpnM Ann npnMepa Han6onee pacnpocTpaHeHHbill cnyqafi HeoAH03Ha'l-

HOH HHTepnpeTaunn, K0rAa co6hITHn M0)KHO paccMaTpHBSTb KaK nponaomeAmHe qepea 

KaHan K+p ➔ K0 p rr + nnn qepea KaHan K+p ➔ K+p rr O 
• Ha Ana-

2 2 + 
rpaMMe IlannTIIa ( M + v s. M ) Ann cocTonHHn K p rr O (pnc. I) sTn 

K p ITOp. 

co6b!THn pacnpeAeneHbl HepaBH0MepHO, 

n· 0 < cos O * < 1 
K 

, rAe cos O* 
K 

IlOKOn K* ·uo Me)KAY HMnynhCOM 

➔ 

K* - peaonanca K* 
890 

6 

Ko 

rp;ninl!]l_ynch B 06.n.aCTlIX 
(K,-• K*) 

.. • H O* 
IK,K*I K 

cos O* .. 0 
K 

yron B CHCTeMe 

-Meaona n nanpaBneHneM B c.n.M. nMnynhca 

i 
!1 
I 

I 
I 

HeOAH03Ha'IHOCTb HHTepnpeTaunn co5bITnfi, ne)l{8mHX B o5nacTn cos O* ;:: 0. 
K 

ITO - H K+ -Me30Hbl CBlI3aHa c TeM o6cTOHTenhCTBOM, 'ITO npn cos O* .. 0 
.K 

B cn=eMe llOKOn K * 
990 

neTHT nepneHAnKynnpno HanpaBneHnro ero HMnynbca B 

c.n.M., a llOCK0nhKY 60nblllHHCTBO K* -Me30HOB pO)KJ:(aIOTCn II0A ManhIM yrnoM K Ha,-, 
8 90 

npaBneHHIO nepBH'lHOro ny'IKa, TO B ST0M cnyqae B n.c. IT 0- n K+ -Me30Hbl 6yJtyT 

HMeTb 6nnaKne HMnynhCbl. Ilnn HAeHTH«pHKaunn )Ke K0H8'1Hb!X COCTOnHnfi C OAHOfi 

HefiTpanbHOll 'laCTHnefi B KnHeMaTn'leCKllX nporpaMMaX OCTaeTClI TOnbK0 aaKOH co

xpaHeHnn SHeprnn, KOTOpblll B cnyqae paBeHCTBa HMIIynhC-OB aapH)KeHHOfi H HefiTpan~

HOll 'IaCTHU CTSHOBHTCn HHBapnaHTHhlM OTHOCHTenbHO nepecTaHOBKH nx'Macc. ITo

STOMY y BCeX co6bITHll C 5nn3KHMH HMIIYnhCaMH aefiTpanhH0ll n 6bICTpofi aapn

)K8HHOll 'laCTHU Henh3lI paaAennTh rnnoTe3bI, OTIIH'IaromneCH nepeCTaHOBKOll STHX 

'laCTHU. 

HeoAH03Ha'lHO HHTepnpeTnpoBaHHb!e co5b!THH, CBnaaHHble C STHM o5CTOHTenb-

CTBOM, oco6eHHO aaMeTHO rpynnnpyroTcn B o6naCTH Mace K * , 'ITO o6ycnoB:.. 
890 

neHo oco6eHHOCTnMn yrnoBoro pacnpeAeneHnn qacTnn OT ero pacnaAa. CneAoBa-

Tenbno, 0HU 6yAyT B8CbMa cymecTBeliHO CKa3h!BaTbCn npn nccneAOBaHnn pacnaAQB 

K* 
890 

B o6na=n 0<cos0* <l 
K 

ne)l{aT co6bITHn c oqeHb 6b1CTpbIM K+ -Meao-

HOM H He0AH03Ha'IH0CTb HX HHTepnpeTaunn CBnaana, IIO-BHAHM0MY, C 5onblll0ll omn5-

Kofi B onpeAeneHnn nx HMIIynhca. O5nacTh nonO)l{HTenhHhlX aHatieHnfi cos O* COOT-
2 K 

B8TCTByeT ManbIM M + , ll HeOAH03Ha'lHO HHTenpeTnpoBaHHble co6hITHn B STOll 
p IT 

o6nacTn cKa~Tcn Ha pacnpeAenennn 110 s«p«peKTnBHO:ii Macce M P rr + 

ITOA06Hoe )Ke paCCMOTpenne 5bmo npOBeAeHO n Ann Apyr.11x BHAOB HeOAHO-

3Ha'lH0 HHTepnpeTHp0BSHHblX C05b!THll. Ilnn onpeneneHnn OTHOCHTenhHb!X BKnaA0B B 
0 + 

He0AH03Ha'lHO HHTepnpeTnpoBaHHh!e co6b!THn BHAa K p rr + - K p IT O paannq-

Hb!X KaHan0B peaKunfi 6hmo paCCMOTpeHo pacnpeAenenne STHX co5hlTHfi OT OTH0lll~ 

.mm HMnynhC0B nefiTpallbHOll H 6b!CTpofi aapn)K8HHOfi 'ISCTHII D ., p .. / p 
HenTp. sap. 

(p~c. 2) • Co6b1Tnn rpynnnpyIOTcn na neM B o5na=nx D;; 1 n D« 1 • B o6nac-

THD"'l , COOTBeTCTByIOmefi o5nacTn cos O* = O 
K 

na pnc. 1, BKnaA KS)KAoro 

Kanana 6yAeT,o'leBnAHO, nponopnnonanen ero ceqennro B sTofi o5nacTn. Ilnn onpe-

Aenennn BKnaAOB paamI'lHhIX KaHanoB B 06nacT1> D << 1 6bln npoBeAeH AononHn-
• C 5 /13,14/ 

TenhHb!H ananna. ornaCH0 pa OTaM • M0)l{HO npeAnonO)KHTh, 'ITO B nepB0M 

npn6na)l{eHnn )( 
2
,.., ( ~E) 2

• Pac'leTbl OTH0llleHnn W =(~E) 2 /(nE) 2 
1 om np. 

T.e. OTHOmeHnn KBaApaT0B paa6anaHCOB SHeprnfi Ann own5o'lnoro a npaBnnhHoro 
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npmrncaHH51 Mace 6bICTpofi aapml<eHHOll H HefiTpanbHOll 'IaCT!IllaM, npoBeneHHbie J:11151 

K8H8/IOB peaKU!Ill K+p ➔ K0 p IT+ II K+p ➔ K+p ITC B l!HTepBane " . 

~MnynhCOB, COO'l'BeTCTBY"10llUIX o6rraCTH D << 1 ' Il0K8381III, 'ITO co6b!Tll51 BHJ:la 

K + p ➔ K+ p ITO J:IOillKHbl. J:18Tb OTHOCHTeilbHO MeHblll!Ill BKnan B aeonaoaHa'IHO llH-

TepnpeTIIP0BaHHbie co6b!TII51, 'IeM C06b!TliSI K+ p •➔ K O p IT+ 

B peayrrhTaTe nono6aoro aHail!I3a 6bIII npa6nll31IT9IlhHO HallJ:TeH OTHOCIIT9IlbHblll 

BKnan K8lKJ:I0I'0 KBHana peaKU!Ill B eeonH03Ha'IH0 IIHTepnpeTnpoBaHHbH? co6b!TH51, 

'ITO Il03BOIIHJ!t> B nam:,eellll!eM pa3BIITb TaIC!Ie MeTOJ:lbl llX yqeTa, K0T0pbie YCTpaH51-

llll B03MOlKHOe !ICKalKeHne ¢nanqeCKHX peayrrhT8TOB. 

III 

Onaofi !I3 OCHOBHb!X nenefi Bb!Il0/IHeHHOI'O 9KCnepnMeHTa 6bIIIO Jl8IlhH9llll!ee !IC-

cnenoBaHne polKneHHH peaoaaHCOB B K+p -B3aHMOJl9llCTBll51X. 

Y)Ke npeJlBapaTellhHblll aeanna pacnpe}leneHHll J:IByxtraCTII'IHbIX s¢¢eKTlIBHb!X 

Mace Jl/I51 K0He'IH0I'O COCT051HII51 K
0

p 17+ IIOKaaan, 'ITO B CIICTeMe (K 0
11+) KpOMe 

. /15/ 
peaoHaHCa K * Ha6n10}la1IC51 JlOII0IIH!ITellbHbllI M8KCHMYM npn MK O -t=1400 MsB ' 

890 IT 

KOTOpblll 6bm lIHTepnpeTHpoBaH KaK peaoHaHC K* 
•- . • /16/ /llf JO 

K p -B3a!IMOJl9lICTBlI51X npn 3 . ll 3,5 fsB/C • 

, o6Hapy)KeHHblll paHee B 

• /18/ 
IT ocne Jly10mnn aaarrna pacnpenerreHHll co6bITHll Ha JllI8I'paMMe .llalIIITll8 

2 2 
( M + Vs. M + ) Jl/I51 KOH9'IHOI'O COCT051Hll.ll 

KO IT j, IT 
K

0
p IT+ (pnc. 3), B K0TOpoe 

6bl1Ill COOTBeTCTBY!OllllIM o6paaoM BKIIIO'IeHbl !Ie0}lH03Ha'IH0 lIHTepnpeTnpoBaHHbie co-

6bITH51, noKaaan, 'ITO KpOMe JlBYX nepeceKa!OlllllXC51 norroc, COOTBeTCTBY!OllIIIX II3BeCT-

ll'blM peaoaaacaM K * n N * , Ha nnarpaMMe Ha6rr10naeTcsi cryme;rne co6b1-
s 90 1238 

Tllll npa M + = 1400 MaB, oco6eHHO ClI/IbH0e B o6naCTII Mace nao6apb! N * · , 
KO,r · 1238 

lI JlOilOIIH!ITellbHOe crymeHne co6b!Tllll npa M Ko ,r+ = 1080 MsB, T8K)K9 IIO"'ITII nQJI-

+ 0 + 
HOCThIO ne)Kamee B 06,11acT:n Mace nao6apb1. Pacnpener,emrn co6bITllll K p ➔ K p 11 ,. 

no M o + noKa3aHo Ha pnc. 4 (a). Ha HeM OT'I9TIIIIB0 Bl'lJlHbl pe30HaHCbl K* 
K IT ~90 

II K* n ae6ollbll!ofi BbicTyn npn M 
O 

+ "'1080 MaB. Ha pnc. 4 (B) noKaaaao 
1400 K IT + 

pacnpeneneane no M 0 + C06bITIIll rp ➔ N* K 0 
l'l K p .. (N* K 0 7 K+p ). 

IC IT 1238 1238 
Ha STOM pncyHKe M8KCHMYM npn M O + • 1080 MaB BHJleH ropaano OT'IeTrrxiBee, l'l 

.K IT 

OH BbIXOJlHT Sa ¢a30BYIO KpHBYIO Ha "' 2 CTaHnapT!IblX OTltlIOHeHHSI, OTO ll03B0Jl,119T 

npe}lIIO,l!OlKHTb, 'ITO Ha6llJO}laeMbll! M8KCHMYM npn MKo ;~1080 MsB He 51BllSieTCSI 

8 

1 
l 
I 

CTaTJICT!I'I9CKOfi ~IOKTyaunen II MplKeT CO0TBeTCTB0BaTb H0B0MY peaoaaHCHOMY 

COCT051H!IIO B CllCTeMe ( K O IT + ) 

Ha imarpaMMe Llarur.rua nirn K0He'I!IOro cocTosian.11 . 
cryme!In.11 co6uTnfi B o6nacT.IIX. Mace K* n N* 

190 1238 

+· 
K p ITO BlIJlHbl T8KlK9 

II He6ollbllloe crymeHne 

co6b!Tllfi llpll M o +.;1400 MsB (p:ac. 5). Ha J:lllarpaMMe .LlalIHTl!a J:11151 KO!Ie'IHOI'O 
IC IT 

COCT0511Ill.ll K+ D IT+· !IeT !IlIKaKnX oco6e!IHOCTefi, KOTopue' MOlKHO 6bIIIO 6b! JIHTep-

npeTnpoBaTb KaK peaoHaHCbl B CllCTeMe ( K+ IT+) 

KaK II3BeCTHO, npn ycnQBllll Jl0CTaTO"'IHO 6oJlbll!OU CTATHCTHKl'l aaanna pacnpe

}leneanil no a¢¢eKTHBHOH Macce ll03BOII519T ll0ny'IHTb oneHKll TaKHX napaMeTpOB pac

npeJlene!IllSI KaK MaCCbI, mnpllHbl, nponeHTHOe coneplKaHHe peaoaa!ICOB, a TaK)Ke HeKO-
. . /19/ 

TOpb!X B91Il'l'IHH, xapaKT9pll3Y!OllllIX l'lHTep¢epeHUHJO RX aMIIIIHTYA • 

.ll~g H8X.0)KJ:19HHSI 9THX napaMeTpOB M9TOJl0M MaKC!IM81IbHOI'O npaBAOllOJl06Hn 

SKCIIepnMeHTallbHOe pacnpe}leneHne HYlKIIO onncaTb COOTBeTCTBYJOIIl.lIM aaanHTII'IeCK.IIM 

BbipalKeHHeM, coneplKamnM .IICKOMble napaMeTpbl, ITpn KOIIII'I9CTB9HHOM aaannae pe

aynhTaTOB OII.IICbIBaeM0I'0 9KCIIepnMeH1a pacnpe}leneHHSI co6b!T.IIH Ha }ll'larpaMMaX 

.llannTna 6bl1Ill annpOKCHM.IIpOBaHbl C/I9JlY!Olll.lIM nony¢eH0M9HOllOI'lI'I9CKHM Bb!pa)KegneM 

r}le a 
0 

a 1 

NI .II D 

BJ 

2 2 2 
d U / d.M l d M 2 2 2 

D ( M 1~M 2 ) 

~+ 
No 

a 
1 

F 
1 

B 

Nl 

a F 
+ I v 2 2 

lcp a 2 
B + e 2, s V __ s_ B l I 

N 
2 

2 N 3 ' 
3 

nponeHTHOe COJl9pll{aHne ¢a30BOI'O o6~eMa; 

nponeHTH09·COJlep)KaHne peaoaaHCOB 

HOpMllp0BO'IHble KOHCTaHTbl j V r 
J 

aMIIIllITYJlbl BH}la 
2 2 

K* 
890 

(M -M )-lM r 
IC OJ ,' Of J 

N* 
1238 

npn'IeM JllIH pe30Ha1Ica K* 6bIIIO B3 SITO 
590 

M 01 
q 3 

r ~--- __ 1 ___ r 
}lng nao6apbl N* I M q, 3 0 I 

1!138 
1 01 

M 2 2 (M + ni ) 2 - m 2 r = __ 0_2_ ~ [ 2 p IT ]T 
2 M 2 (M + m )2 - m 2 02 

2 q O 2 
n Jl/IH peaoaaaca K * o 2 P 

11 

1400 

r er 
3 03 

9 

2 

+ 

K* 
1400 



B 3THX BhlpalKeHRSIX M OJ MaCChl pe30HaHCOB, r 
OJ 

- HX HCTHHHbie U!HpH-

Hhl, q
0

J 

llOKOSI llpH 

- llMllynbChl "laCTHll OT pacnanoa 3TllX peaoaaHCOB B CHCTeMe RX 
/24/ ~ 

Llanee, cornacao pa6oTe ,!llKeKcoaa , cpyHKnllSI F · nnSI M -M 
J OJ 

CnY"J:aSI o6MeHa 'BeKTOpHOll "laCTHll8ll 6bmll Bb!6paHhl B BH)le 

rne p - HMnynbc peaoHaHca a c.n.M. 

F 
1 

F· 
2 

p3 

Ilony"leHRbie MeTO)lOM MaKCHManbHOro rrpaanononofiHSI 3Ha"leHHSI Mace, WHpllH, 

q, ll nponeHTHoro conepJKaHlllI peaoaaHCOB )llill KOH8"1Hb!X COCTOlIHHll KO p "+ 
2, :,-

H K+ p " 0 npHBB)l8Hhl B Ta6nane II. Ha 3TOll Ta6nnnhl BH)lHO, 'ITO aMnnHTYJlbl pOlK-
0 

nnll KOHB"IHblX COCTOlIHHll K p "+ n neanll peaonaHCOB K * ll N* 
1400 1238 

K+p "° KOHCTpYKTHBHO llHTepcpepapyIOT, H cp83bl MBlKJlY HHMH paBHbl ef, 2, 3 

1,34 :!: 0, 19 pBJlnana H ef, 2, 3 = 1,24 ± 0,32 pannaaa COOTBeTCTB8HHO. 

Tipa onpeneneHHH C8"1eHnli o6pa30B8HHlI KOHB"IHh!X COCTOlIHHll 

HOCTb nepBH"IHoro ny'IKa K+ -MeaoHOB 6bma aaiineaa no qacny 

KN" HHTeHCHB

r -pacnanoa. 

Ce"!eHnlI aTnx nponeccoa, a TaKJKe c_e"lena.11 06paaoaaHn.11 peaoHaHCOB K* 
no 

N * H K* ' aalineHHbie no llX rrpoueHTHOMY coneplKaHHIO B KOHB"IHh!X COCTOlI-
1231 1400 

HH.IIX K 0 p "+ a K+ p " 0 
, npaaeneHhI B Ta6nane III 

OraomeHae aepOlITHOCTeli pacnanoa Ha KOH8"1Hhl8 COCT0lIHH.11 K o + 
p" 

+ 0 
aK p" 

pesoaanca 

paBHbIM 

K* 
1400 

, ponaawerocll 6ea HHTepcpepeHnna c N * 
1238 

R = 
pK* ➔ p(K 0 "-+:) 

1400 
1,7+ 0,7, 

p K * ➔ p ( K+ " o ) 
1400 

, 6hmo HalineHo 

"ITO .llBnSieTCg HOBhIM CBH)leTenbCTBOM D nonh3Y Toro, "ITO lil30T0lICIIHH K * I =I/2. 
1400 

OJlHOll H3 BaJKHblX JlHHaMH'IBCKHX xapaKTepHCTHK aaanMoneliCTBHll aneMeHTap-

HbIX "laCTHll .11anlIIOTClI ax nncpcpepea11aan&Hhl8 ce"leHalI no KaanpaTy nepenaaHoro 

"18Tbipex-nMnyn&ca, du/ d t 

B naccepTanan 6h!nn nccnenoaaHhI d u / d t pOlKJlBHHH pe30HaHC0B K * 
890 

N* 
1238 

H K* 
1400 

HalineHo, "ITO ace 8TH )lHq>cpepeanaanbHh!e C8"1BHHSI HMBIOT 

MBKCHMUnhHh!e 3Ha"leHnlI npn ManhIX nepenaHHblX HMIIynbcax H 6h!CTpO cnanaIOT C 

yaenn'teHHeM , 'ITO ·yKa3bIBaeT 

CTBnil. IloCKOnbKY o6pasen K* 
890 

Ha nepncpepnqecKali xapaKTep aTnx aaaaMo)leli-

' ponnawnxcg B npouecce K + p ➔ ( K* ➔ K 
0 "+ JP, 

· 890 

coneplKHT HaHMBHbWy!O npaMeCb aepeaoHaHCHbIX co6bITHli, OCHOBHh!e cpaDHBHlilH C 

npencKa3aHHnMH pasnH"IHhIX TeopeTn'teCKHX Moneneli 6hmn nponenaHhI nnn nncpq>epea

nnanbaoro ce"leHnn aToro npouecca. 

10 

·1 

-) 
l 
I 

LlacpcpepeHnnanbHOe ce"leHae du/ d t poJK)l8Hll.ll K* . npn 3,0 r-aa/c 

ynanocb xopowo onacaTb c lIOMOlllb!O Monenn 0)lHOMB30HHOro o6MeHa c cpopMq>aKT0-

2 
exp [ >../(0,7 raa/c) J npennoJKeHHh!M LlJKeKco-poM anna F ( t) m F (0) 

,. /5/ ,. 
HOM n IlanKYHOM (pnc. 6(a) ' nyHKTHpHalI KpHBalI). PaC"IBTbl C 8THM lKe cpopM-

q>aKTOpOM 6bmn nponenaHhl n )lml JlHq>q>epeHnnanbHOro Ce"leHHlI J)OlK)lBHHlI K* 
890 

rrpn 3,5 raa/c (nyHKTnpHalI KpHBa
0

lI Ha pnc. 6 (a)). KaK BHJlHO na pncyHKa, aKcne-

pnMeHTaJibHoe ce"leane npn MalihIX nepenaHHhIX nMnynhcax B aTOM cny"lae 3Ha'ln-

TBnbHO yJKe TeopeTH"l8CKOll KpHBOli. 

B _nnccepTauan 6bmo npoaeneao TaKJKe cpaaHeHne aKcnepaMeHTanbHoli aaan- · 

CHMOCTH au I d t poJKneHa.11 peaoaaHca K * C pac"leTBMH no nepnq>epH"18CKOll 
/7 / 890 

MO)lenn c nornomeaneM 

Ilpn pac"leTax no aToli Monenn AnlI y'leTa nornomeHnlI napnaanb!IhIX aonH c Ma-

nhIMH 3H8"18HHlIMH HCllOnh30Banacb T -MaTpnna BH)la: 

T = exp [I o1-l (x)] B(x)exp[i o!+J (x)], 
I, f f I 

rne MH0lKHTena 

e 
IO(± J (" J 

= [ 1 - C ± e -\C " - 1/2 l 2 ] 1/2 

= u+ 
C + tot 

-4A 
+ Y+ I/(2q 2 A) 

' + 

C_ - a y_ - onpeneneahl aaanorH"IH0 ). 

B 8THX BblpalKeHHHX 

A± .- noKa3aTelib ,lKCIIOHeHThl, onHCh!BBIOWeli xon )lHq>q>epe11nnanbHOro CB'IBHH!I 

ynpyroro paccenHHlii 

q 

KBanpaT nepenaaaoro "IBTbipex-nMnyn&ca; 

HMllYnhC nanaromero K+ -M830Ra B c.n.M.; 

X - 'nonHhlH yrnoaoli M0MBHT. 

fla plilC. 6 (a) du/ d t • paCC'IHTaHH0e TaKnM o6pa30M, o6o3HB'leHO cnnomHOH 

nnaneli. 3Ta Kpnaan TaKJKe nnoxo cornacyeTC.11 c xonoM nncpcpepeannanhHOro ce"le

HHlI, aali:neHaoro aKcnepHMeHTan&ao. 

Pac"leT du/ d t no nepncpepn"lecKoli: Monenn c nornomeaneM, rrpoasaeneH-

Hblll JWSI K* 
1400 

, nan saa"leHlile du/dt • npeBblWB!Olllee aKcnepnMeHTanhaoe B 

)lBClITKH pas. 

11 



Ha pHC. 6, Ha KOTOpOM rrpHBeneHbl JmcjJq,epeH!lHBllbHble Ce'!eHHSI du/ d t o6pa-

30B8HHSI K* 
a 90 

llpH 3 faa/c, 3,5 faa/c H 5 faa/c, BHnHO, 'ITO du/ d t ,,3TOI"O 

rrpouecca Cy)KaeTCSI C pOCTOM 3HeprHH. 

B paMKBX TeOpHH nomoCOB Pen)Ke yKa38HHOe Cy)KeHHe du/ dt C pOCTOM 

.aHepI"liH nepBH'lHOI"O nyqKa CBHneTenbCTByeT O npeo6nanaromeM BKnane B aMnnHTyny 

po)KneHHSI K * onHOI"O nonroca. OnHaKO HeAOCT8TO'lH8SI CT8TliCTH'leCK8SI TO'l-
890 

HOCTb nMeromnXCSI naHHh!X ITO nHcjJcjJepeHUnanbHb!M Ce'!eHHSIM po)KneHHSI K* 
890 

npn pa3Hb!X aHeprHSIX He rroaaonHna !!3 aHanuaa TpaeKTopnH aToro nonroca Ha AHa-
• /20/ 

rpaMMe 'lly-<Ppay'll! onH03H8'1HO onpenenl!Tb cnnH o6MeHHOll 'lBCTHUhl 

Ilpn Bh!6 ope 38 OCb KB8HTOB8Hllll HanpaaneHHSI nepBH'lHOI"O rry'!Ka naHHhl8 0 

KBBHTOBhIX 'll!Cnax o6MeHHOl! cncTeMhl MO)KHO nony'lHTb TaK)Ke !!3 aneMeHTOB MaTpn

llhl Clll!HOBOl! nnOTHOCTl! p 1, J 

nnsi peaoHaHCOB C H3BeCTHh!M Cnl!HOM aneMeHThl MaTpl!Uhl Clil!HOBol! ·niioTHOCTH 

MO,KHo orrpenennTb K3 aHanKaa yrnoBh!X pacrrpeneneHKl! 'lBCTflll OT pacnana peaoHaH-

ca B cncTeMe ero rroKoSI. HarrpnMep, pacrrpenenenne '!BCTKU OT pacrrana pe30H8HCa 

CO Clil!HOM 1 lIO yrnaM 0 

di -dP =clpo,o 

l! ¢ (cM. pnc. 7) naeTcsi Bhipa)KeHneM: 

cos 
2 

0 + 1/2 { 1 - p 
0,0 

)sin
2

0-

-p sin 
2 

0 cos 2 ¢ - y 2 Re p . 
1,0 

sin 2 e cos ¢ I • 
1,-1 

Ilp!! orrpeneneHKl! aneMeHTOB MaTpl!Uhl Clil!HOBOl! rrnoTHOCTll pe30HaHca K* 
. . 890 

nnH ycTpaneHHSI annRHHR o6nacTH nepece'!eHHR Ha nnarpaMMe ilannTua aToro peso-

. /21/ 
nanca c 1rno6apoll N * 6hma ncnollbaoaaHa npouenypa rrepecenenl!H 

123a 
KpoMe TOI"O 6bmo pacCMOTpeno Blll!HHl!e Ha 3Ha'leHl!ll aneMSIITOB MaTpl!Uhl ClIIIHOBOl! 

nnoTHOCTl! pa3lll!'!Hh!X MeTonoB y'leTa HeonH03H8'1HO l!HTepnpeT!!pOBBHHbIX co6hITnl!, a 
. . /22/ 

TaK)Ke 6b!Hl! BBenenhI rrorrpaBKl! Ha Hepe30H8HCHhll1 q,oH 

'llHcneHHhle 3H8'18HllSI aneMeHTOB MaTpl!Uhl Clil!HOBOl! rrnoTHOCTl! p 
1,J 

6binl! '· 

orrpeneneHhI .. MeTonoM MOMeHToa" oTnenbHO nnH pacrranoa K * ➔ K o·ir+ H 
+ 890 

K * ➔ K ITO , rrpl!'l8M B npenenax CTBTl!CTl!'leCKOl! TO'lHOCTl! OH!! OKaaanl!Cb 
890 

paBHhIMH nnR o6oHx BHnoB pacrrana (cM. Ta6nHuy IV ) • Ilpny'leHHhl8 3H8'18Hl!SI 

p 1,J CBHneTenbCTByeT O TOM, 'ITO XOTSI B peaKUl!l! K +P ➔ K * p 
890 

npeo6-

nanaromyro ponb HrpaeT BeKTOpHhiil o6MeH, nMeeTcn TaK)Ke ne6onbW8ll rrpl!MeCb 

IlCGB'lOCKanSipHOI"O o6MeHa. 06 3TOM I"OBOpllT n Bl!n yrnoBhlX pacrrpeneneH!!l! K 

12 

- I 

l 

-I 
I 

-MeaoHoa oT pacnana K* 
890 

no cos 0 Ii cf, , npHBeneHHhIX Ha PHC. 8 Ii 9. 

Hal!ne1rnaR 3KCnepHMeHT8llbHO 38BHCHMOCTb p . ( t) 
1, J 

OT nepenaHHoro HMnynbca 

noKaaaHa Ha pnc. 10 BMecTe c·pac'!eTaMH rro Monenu c nornomeHHeM. 

nony'leHHhle aHanorn'!HhlM o6pa30M aneMeHThl MBTPllllhl CllHHOBOl! nnOTHOCTH 

H3o6aph! N* , rrpHaeneHHhie B Ta6nuue IV 'CBHneTSllbCTBYJOT·o noMl!Hl!-
1238 

pyromel! ponl! B aToM npouecce • BeKTOpHoro o6MeHa. PacrrpeneneHHe HyKnOHa OT 

pacnana Hao6aph1 rro yrny 
2 

I { 0 ') ., 1 + 3 cos · 0 ' 

0, (cM. p!!C. 7) xopowo onl!ChIBaeTCSI 38Bl!Cl!MOCTb!O 
_ /23/ . 

, npencKaaaHHOH CaKypal! H CTononbCKHM , Ha oc-

H0BaHirn " p - q,OTOHHOl! 8H8.llOI"IUI' • 

B nnccepTaUHl! 6hl.rro TBK)Ke npoaeneno nccnenoaaHHe yrnOBhIX pacrrpenene-

Hl!l! 'lBCTl!ll 

neHHe ·no 

OT pacnana peaonaHca K* 
1400 

cos0 , .TaK l! pacrrpeneneHHe no 

• Ehlno Hal!neHo, 'ITO KaK pacnpene

¢ -cymeCTBeHHO IICK8)KeHhl na-aa 

l!HTepq,epeHUl!ll BM!Illl!Tyn po*neHnSI. pe30H8HCOB K * ll N ~ , onHaKo, rrpo-
1400 1238 

uenypa 'rrepeceneHnR' rroaBonsieT ncKnIO'll!Th aToT acjJcjJeKT. nony'leaaoe nocne 'rrepe 

cenennsi" pacrrpeneneHne rro yrny. ¢ B npenenax CTaTHCTH'leCKoro. paa6poca 

MO)KHO C'll!TBTb ll30TpOIIHb!M, .'ITO CSHneTenbCTByeT O npeo6nanaHl!ll B rrpouecce 

K + p .:. K "' p rrceanocKansipnoro o6Meaa. 
1400 

IV 

Cq,opMynHpyeM OCHOBHhl8 pe3yllbT8Thl nHCCepTaUl!ll. 

+ 0 + 1. B K p -B38l!Monel!CTBHSIX, np1rnonsimHX -K K0He'lH!>IM COCTORHHSIM K p IT 

n 'K + p "°, rrpn 3,5 raa/c rrponon)KaroT noMHHHpoaaTb naa KBaannayx'laCTH'lHhIX 

npouecca K+ p ➔ K* p Ii K+p ➔ KN* c ce'!eHHRMH u K * =1 ,01:t_0, 11 Me 
890 •. 123_8 890P 

u 
KN* 

=O, 78:t_0,09 M6, COOTBeTCTBeHHO. Xon nHcjJq,epeHUl!anbHhIX Ce'!SH!!l! 3TllX nporiec-

COB1yli~3h!B88T Ha nepnq,epl!'leCKlll! xapaKT~P B38llMonel!CTB!!l!, onHaKO, HMeromHeCSI 
_15,7/ 

MOnenn nepnq,epl!'leCKl!X B38l!Monel!CTBllll nnoxo Olll!Ch!BBIOT 3KCU8pl!MeHTanb-

Hhie naHHhie naJKe 

3,5 faBlc. • 

B Y3KOM l!HTepBane l!MllynbCOB nepBl!'lHOI"O IIY'lK~ OT 3 no 

2. nony'leHHhl8 .3Ha'!eHHSI aneMeHTOB MBTPllllhl ClillHOBOl! IlllOTHOCTll nnR peao-

K"' noK83hIB8IOT, 'ITO B rrpouecce K+p ➔ K * p nOMllHl!pyeT 
890 B9CI 

HBHCB 

o6MeH BeKTOpHhIM Me30HOM, XOTSI l!MeeTCSI TBK)Ke HeKOTOpaSI Ilpl!MeCb rrceBn0CKansip

/8/ 
HOI"O o6MeHa. B IlpOTl!BOIIOllO)KHOCTb peayllbTaTaM pa60Thl 

13 

aneMeHThl MaTpllUhl 



CIIHHOBOll nnoTHOCTII p ! J Haii:neHbl paBHblMII nmr 06011x B11nos pacnana K * 
' ago 

3Kcnep11MeeTam,easr sas11c11MoCTh p ( t) nmr K * B nenoM cornacyeTCsr 
t,i 910 

c pacqeTaM11 no Monen11 nep11~ep11qecK11x ssa11Moneii:CTB11ii: c nornomeH11eM. .-!· 

Haii:neHHble 3HaqeHl!SI sneMeHTOB MaTpllIIbl Clll!HOBOii: nnOTHOCT.11 nmr .11306apb! 

+ N * CBHneTenhCTByJOT O npeo6nanae11H B peaKUIIII K p .. N * p 
1238 1238 

BeKTop-

aoro o6MeHa. 
+ + 

3. B OTn11qne OT K p -B38HM0J:1eii:CTBl!ll np11 3 rss/c, B K p -B381!MOneii:-

CTBIISIX np11 3,5 rsB/c o6HapylKeH npouecc K + p ➔ K * p c ceqea11eM 
1400 

(1 * = (0, 1:!:.,0,03) M6. I1p11 3TOM ycTaHOBneeo, qTO aMnn11Tyna polKJ:leHl!H K * 
, pK 1400 1400 
KOHCTpyKTl!BHO IIHTep~epnpyeT C aMnn11Tynoii: poJKneHl!H 11so6apbl N* II 

. + . 1238 
Haii:neHbl cnB11rR ~3 MeJKny HIIMII, l130TpOIIHH pacnpeneneHl!H K -Me30HOB OT pac-

nana K* nci 
1400 

yrny </, csnneTem,cTByeT o npeo6nanaa1111 B peaKn.1111 

K+p -+ K * p 
1400 

ncesnocKangpaoro o6MeHa. OraoweH11e sepoHTHOCTeii: pac-

nanos K* Ha 
o + 0 

K IT+ H K IT nano HOBOe nonTBeplKJ:leH11e; qTo !!GOTO-
1400 

n11qecK11ii: cnna K * I = 1/2 . 
1400 

4. Ilonyqeao yKasaHHe Ha cymeCTBOBaHne H0Boro pesoHaHca c Maccoii: 
0 + • 

MK IT =1087±_9 MsB, pacnanaromeroCH Ha K IT , KOTOpblll polKnaeTCH noqTH non-

HOCTbIO B o6naCTII .IIHTep~epeHUIIII C H306apoii: N * 
1238 

- /13 18 19 20 22/ 
ConepJKam11ecH B n11ccepTan11n MaTepnanbI ony6n11KosaHhI B pa6oTax ' ' ' ' 

II nonoJKeHbl Ha OKc~opnCKOii: KOH~epeHUIIII 1965 H XIII MeJKnyHaponHoii: KOH~e- , 

peHIIIIH no ~113HKe Bb!COKIIX 3Heprilii: 1966 r. B EepKnll. OCHOBHbJe ~H311'IeCKHe pe

synhTaTbl 6bmll nonyqeHhI asTopoM so speMH ero pa60Tbl B UEPH'e B 1965-1966 r.r. 

non PYKOB~nCTBOM npo~eccopa <I>. Mronnepa. B o6pa60TKe naBBb!X Ha pa3Hb!X 3Ta

nax pa60Tbl npHHHMann yqacT11e COTPY!IBIIKH UEPH'a E. l1oHreruic, )IC!"'. Ilepo, 

l1. rom,nwMnnT-KnepMOBT, a TaKJKe pa60Tasw11e B UEPH'e COTpynHRKH Ol1Hl1 

B.A. Hp6a II A. IlpoKew. 
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.950 1240 l5Jll llJ 2.f2 2.11/J 2'10 300 J.J /11~;~• ,JSO .660 

PHC. I. Pacnpi::neneHHe aeo.o:ao3HB"IJH0 HHTepnpeTJIPOB8HHblX C06bITHfi BR.lla 
K 0 prr+ .;-.K+p1r0 Ha n.e:arpaMMe JlanHTIIB JlilSI Koae~rnoro COCTOSIHHSI 

K+ p IT • • 

N 

"' 

,. 

Kl 

.D5 .J ..2 ·-' ,,t Q6 ,a .? .a .Q l I.I ~a f.J ti, J.5 1.6 _I.'? 1.8 ll 1- PHeumP/p4ap, 

Pzc. 2. PacnpeJleneHB8 H00,llH03H8tIHO HHTepnpeTHpOB8HHbIX co6bITHfi BR.llF.l 

K+ p rr 
O + KO 

p ·" + B aaancHMOCTH OT D = Pae:il:rp. IP aap. • 
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PHc. 3. Pacnpene11eHae co6bITHli K+p ➔ K 0 p ,,+ 
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I 140l 
- (a) 

3.5 GfN/c .· 

120' NO 
- N* Im tn 

100 

60 

40 

Old! - I I J I wt:, I 
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01 t::' :t IP I 

(c) 

3.0 GeV/c 

Q8 1.0 1.2 l.l, 1.6 1.s M,c;,..{~) 

P11c. 4. Pacrrpenene1111e no aq>q>eKTIIBHOH Macce MK o 17 + cooblT.IIH: 

a) K+ p ➔ K 0p ,, + rrp.11 3 raa/c; 

0) K+p .. N* Ko .11 K+ p-+ ( N* Ko+ 'K* p) np.11 3,5 raa/:c· 
1231 1231 .IIJIT ) 

c) K+ P-+ N* Ko .11 K+p .. ( N * K~ + K* p) np.11 3,0 faa/c. 
1239 1231 ltHT 
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PHc. 5. PacnpeJleJieaHe co6bITaii K + p ➔ K+ p rr O · aa na:arpaMMe .llan.e:Tua. 

~ .. 
!11 

'-,, 
E 

+ * * 0 + Kp--+Kp;K-KTt 

3.0 3.5 5.0 (r,-8/c) 

I t I { r;C/c)' 

2.0 1.0 0 2.0 1.0 0 2.0 1.0 0 ~--~---
(aJ {G) o.6 I {c) 

0.6 
O'= (0B'0.l)mb 0.5 1 O'(OJ!0.l)mb 

(Ho.a 
~0.7 

0.1 

0.2 0.6 1.0 0.4 0.6 0.8 10 0.7 0.8 0.9 1.0 

Cos 8 c.m. 

Pac. 6 • .llmj,<j,epemu,am,nble ce'leHHSI du I d t nponecca K + p .. ( K~ 90 .. K
O 

11 +) p 
a) IlpH 3,0 fas/c; B) npH 3,5 fas/c; c) llpH 5 fas/c. ITyHKTHpHa<I 
KpBaag paccquTaHa no MOnenH ODHOMe30HHOro o6MeHa C ~opM~8KTOpOM 
F,(t)~ F,(O) exp [t/(0,7 i'as/c)2 cnnowaa>< Kpaaa>< - no· Monem, 

c nornomeaaeM. 
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P11c. 8. Pacnpe,llenem1e no casO K-MeaoHOB OT pacna.noa a) K:90 ➔ K+ "o 
6) K :

90 
.. K O " + • CnnomHaSI H nyHKTHpHasx KpHBbie cooT

aeTCTayro~ .nayM paanaqahlM cnoco6aM yqeTa Heo.naoaaaqao BHTepnpeTu-
poaaaawx co6hlTHil. 

rl (a) 

.JI) .30 

io ,?(J 

10 //J 

.____e-________ __, 'f 
-:,r - ""/4 o "h Ji -JT 

P11c. 9. Pacnpe11eneHne rro yrny cf;, 
a) K* ~ K+"o 

••• 
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K -Meaoaoa OT pacnaaa 
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11. Pacrrpeiienenae rro cf, co5wTail 11:a o5naCTH Mace K * . Crrnuwnoil 
KpHaoil 06oana1IeHo pacrrpenenenae acex co5wTHH 11:a o5AiOJTa ' 

{ 1, 32 < M K " < 1, 48 raa ) ; aawTpaxoaaHo pacrrpenenemrn co61,1Tail, 
ocTaaw11:xcB rrocne 'nepeceneHHB' 
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