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HaCTOS1lU8Sl CT8TbS1 ITOCBHIU9Ha O.llHOMy H3 )30ITpOCOB1 CBH38HHhiX C H3y-

1 '!9HH9M KB83H.llBYX'l8CTH'!HhiX KOH9'!HhiX COCTOHHHJi: B rr+p ;_B38HMO.ll9Ji:CTBHSIX 

npH 2,34 faB/c, a HM9HIJ;O: aHaJIH3y 9Jl9M9HTOB O.llHOBepnm,HHOJi: (;:ITHHOBOfi MaT

pHUhl ITJIOTHOCTH B peaKUHSlX COBM9CTHOrO pO~,lleHHSl pe30H8HCOB: 

( 1}-

( 2) 

Ha 200000 CHHMKOI3 c 40-caHTHMeTpoaoif KaMepbi OYIHYf/1/, o6nytJeHHoli: 

cenapHpOB8HHhiM ITY'IKOM IT+._ M930HOB C HMITYJlbCOM 2,34±_0,06 f9"1/c, 6biJlO 

.H8H,ll9HO OKOJlO 8000 4-JIY'l9BhiX B38HMO,ll9HCTBHH, 

ilpHHSIT8Sl M9TO.llHKa p83.ll9Jl9HHS1 K8H8JlOB peaKUHJi:/2-41 H BH3y8JlbH8Sl 
~ 

OU9HKa H(>HH38Ull:H BTOpH'IHhiX '!8CTHU IT03BOJlllJlH Bhi.ll9JlHTb K8H8Jlbi: 

( 3) 

(4) 

Ce'<JeHnSI aTnx peaKunlt oKaaannch paBHhiMH 3, 74 ±.. 0,11. M6 .llJIH peaKUHH 

(3) (3422 co6bl'tnsr) n 3,07±_0,10 Mtl .llJlH peaKunn (4) (2811 co6,), CooTBeT

CTBYIOutne )( 
2 

-pacnpe.llGJl9HHS1 H pacnpe,ll9Jl9HIIS1 ITO KBa,llpaTaM H9.llOCT810IUHX 

Mace npuae,lleHhi Ha pnc. 1,2,3. 
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I ' . 

llnyMepHbie pacrrpeneneHIISI a<jJ<jleKTIIBHhiX Mace M 
0 

.,.+ n M 37+17-, nnSI Ka-

Hana ( 3) n. M P 17 + · II M 77+ 17-'d' nnSI KaHana ( 4), rrpnneneHHbie Ha pnc. 4, 5, 

yKa3hiBaroT Ha 6onhrnoil BKnan ITpoueccon coBMecTHoro pomneHIISI pesoHaHCOB 

( 1) II ( 2). llnSI nanhHeilrnero a Hamra a 6brmr BbropaHhi cnenyrornne rpaHliUhi 

a<jJ<jleKTliBHhiX Mace p830HaHCOB: 

0,66 < M p < 0,86 

( 5) 
0,75 < M < 0,82 

'·' 

1,14.9~N* ~,1,30 

llnSI coobiTIIil, OTBe<J:aromux KananaM N*p 0 n N* w 0 , ohrmr rrocTpoeHM 

pacrrpeneneHHSI rro nenii'IHHe t '"' t - t 1 , m n rne t - qeTbipexMepHhiH IIMrrynhc, 

rrepenaHHhlll OT IIpOTOHa MHI118HH CHCTeMe "p 1T + '; a t,..lt, - MHHIIManhHOe, KIIHe

MaTII'I8CKH JlOIIYCTHMOe 3Ha'!8Hlle t JlnSI naHHhiX 3Ha<J:8HHH a<jJ<jleKTHBHbiX Mace 

M c 17+·. II M 17 +~r-(M 77
+ ,.-, 

77
o ). BneneHue nenH'IHHhi t' rrosnonSieT ns6emaTh 

liCKameHHH 1 BHOCIIMbiX KOH8'IHOH llillpiiHOll pesoHaHCOB B paciTpeneneHliSI ITO 

rrepenaHHOMy liMITynhcy. Ha puc. 6, 7 rrpuneneHbi rucTorpaMMhi d N I d t' nnSI 

peaKUHH ( 1) II ( 2) 1 H3 KOTOpb!X BliJlH0 1 'ITO 9TH KaHanbl HJlyT, B OCHOBHOM 1 IIpH 

Mal(b!X 3Ha'!8HHSIX t' '3TOT <jlaKT MOllieT CnymHTh yKa3aHIIeM Ha ITepu!jlep!I

qecKHH xapaKTep ITpoueccon ( 1) II ( 2). CnenyeT oTMeTHTh, 'ITO pacrrpenenemre 

d N I dt' nnSI KaHana N*,;.,O IllHpe B o6nacTH ManhiX t', qeM nnSI KaHana 

N* p0 , 'ITO Ha6nronaeTcSI u · rrpu npyrux anepruSix, HarrpiiMep, B pa5oTax15-7 I. 

BamHbiM MOM8HTOM B usy<J:eHliii pomnennSI pe'soHaHcon SIBnSieTCSI aHanus 

yrnOBbiX XaPaKT8PHCTliK IIX IIPOJlYKTOB paCITana. Cor naCHO d:JOPM8nii3MY. pas

BliTOMY llmeKCOHOM li foTT<jlpliAOM/ o, '/;J/ 1 yrnOBbl8 paciTpeneneHliSI paCIT8/lHbiX 

<J:aCTIIU B CHCTeMe IIOKOSI pe30HaHca MOlliHO CBSI38Th C aneMe~TaM!I CITHHOBOH 

MaTpHUhi ITnOTHOCTII Pm m'. 

' 
naHHoil paooTe. 

KOTOpbie u orrpenenSinnch aKciTepuMeHTanhHo B 

CBOHCTBa CIIIIHOBOH MaTpHUbi ITnOTHOCTli ITpHJ30/lSIT K H8KOTOpbiM COOT

HOlli8HHSIM Memny Ma TpH'!HhiMH aneMe.HTaMu/12, 13/. B qacTHOCTH, nnSI qacTHU 

CO CIIHHOM 1 JlOn)KHbl BbiiTOnHSIThCSI HepaB8HCTBa: 

4 

~~:;-' 

I 

l 
l 
' 

·~ 

.I 
I 

...................... ______________ _ 

,.pl II < 
.-1 

l Re p 1· < _1_ VP 0.-·p · -1p ) 
' 10 - 2 00 00 •• -1 ~ 

a AnSI '!8CTliU CO CITliHOM 3/2: 

0 <' p33 <_!_ 
- 2 

2 2 l 2 1 
(Rep ) +(Rep )+(p -·-) <-

3,-1 3, 1 33 4 - 16 

llnSI ITpOBepKli COOTHOilleHliH ( 6) -( 9} Obinli B3SIThi 3H8'l8HliSI ~ 

aneMeHTOB Pmm ,, ycpenneHHbie ITO 7 IIHTepnanaM t' • KaK 

pile. 8,9, nee aKciTepnMeHTanhHbie TO'IKII nemaT BHyTpii norrycTIIMhi 

II3M8H8HIISI p "'"' '• 
npu paCCMOTpeHlU:! Bonpoca 0 M8X8HH3Me OOpa30B8HIISI pe30HaJ 

Ho liCITOnhsyroTCSI pasnJI'IHbie MonenhHbie ITpencTanneHIISI. B <J:ai::T 

OITIIC8HIISI ITepn<jlepli'I8CKliX ITpOU8CCOB1 K KOT0pb!M 1 IIO-BliJliiMOMy,· 

H8CTli II peaKUIIII (1) II (2), ITpiiM8HSI8TCSI MO/lenb OAHO'I8CTli'IHO 

c ITOrilomeHIIeM/ 10,11 I. Ha p1Ic. 10, 11, BMecTe c aKciTepiiMeHTanhH 

MOCThlO aneMeHTOB P m m ' OT t - tmln , ITpnneneHbi KpliBbre, pac,C'IE 

O~HOM830HHOH MOnenii C ITornbill8HII8M JlnSI 'IIICTOrO ITC8BilOCK8hSipH( 

B cny.<J:ae peaKUlili rr+p -+N* p 0 
II 'IIICToro BeKTOpHoro. o6MeHa 

peaKUIIII !lTp .... N* w 0 • llnSI pacqeToB ohmii nsSITbi cnenyromlie 

yl 0,086; c I= 0,95; c 
2 

y 2 = 0,065; 
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1cc M 0 :u+ H M n+ 11-· JlnSI Ka-

4), ITpHBe/leHHhre aa pHc. 4,5, 

!CTHOrO pOm/l9HHSI pe~OHSHCOB 

bropaabr cneayiOmiie rpaHIIUhi 

(5) 

H N* w 0 ~ ohrnH rrocTpoeHbi 

t - qeTbrpexMepHhiH HMITynhc, 

·. a troll> - MHHHManhHOe, KHHe

X: 3HaqeHHH acp<jleKTHBHb!X MSCC 

IHHbl t ' IT03BOnSieT H3oemaTh 

IHSHCOB B paCITpeaeneHIISI ITO 

rHcTorpaMMhi d N / d t ' JlnSI 

IWHSnhi HllYT1 B OCHOBHOM 1 ITpH 

liTh yKa~aarreM na ITepucjlepH

OTMeTHTh, qTo paciTpeneneaHe 

H Manhrx t ' , qeM JlnSI Kanana 

fiX, aarrpnMep, B paooTax15-7 I. 

pe30H8HCOB SIBnSieTCSI aaanH3 

Cornacno dJOPMamrsMv. pas-

re paciTpeJlenemrSI paciTallHbiX 

38Th C aneMe~TSMH CIIRHOBOH 

enSinHCh 9KCIT9pHM9HTanhHO B 

pH~OilSIT K H9KOT0pb!M COOT-

31. B qacTaocTII, JlnSI qacTIIU 

1 -p 
00 

2 

IRe p I < _l ..jp 0.- p . -1p ) 
, 10 - 2 · 00 00 I, -1 ") 

a JlnSI qaCTRU CO CITRHOM 312: 

<l
- 2 

2 2 1 2 1 
(Re Pa,-1 ) +(ReP 3, 1) + (p 33 -·4·) ~ 16 

( 6) 

( 7) 

( 8) 

( 9) 

nnSI ITpoBepKR COOTHOilleHRH ( 6) -( 9} Obinll B3S!Tbl 3H8'l9HHSI: MaTpH'IHblX 

aneMeHTOB p 
111111 

'• ycpeJlH9HHb!9 ITO 7 IIHTepBanaM t' • KaK BHJlHO . II3 

pnc. 8,9, Bee aKCITepHMeHTanhHbre T'oqKn nemaT BHYTPH /lOITycTHMi>rx oonacTell: 

H3M9!19HHSI p "'m '• 

Opn pacCMOTp~HMM Bonpoca 0 M9X8Hli3Me oopa30B8HliSI pe30H8HGOB o&brq-

HO HCIT01Jh3YIOTCSI: pasniiqHbie MO/lenhHb!e npeJlCTaBneHHSI:, B qacTHOCTH 1 Jl'nSI: 

OIIHCBHHSI nepn<jlepnqeCKHX 1IpOU9CCOB1 K KOTOpb!M 1 IIO-Bli/lHMOMy,· MOmHO OT

H9CTH li peaKUHli (1) H (2), 1IpHM9HSI:9TCSI: MO/l9nb O/lHO'l8CTH'IHOrO o6Me!la 

c ITornorueaneMI 10,11 I. Ha pnc, 10,11, BMecTe c 9KCITepnMeaTanhHoll: aaBncn

MOCTbiO aneMeHTOB P 111 m' OT t -~in , 1IpHB9/l9Hhl KpHBbi9 1 paC,C'IHT8HHb!e I;lO 

o~HoMeaonnoti Moaenn c ITornomenneM JlnSI qncToro nceB/lOCKaiiSipiioro ooM13na 

B cny.'lae peaKunn rr+p.,. N* p 0 
n 'IHCToro BeKTopnoro o6Meaa B .cny'lae 

peaKUIIH lffp ... _ N* w 0 • nnSI: pacq~TOB Obinll B3SI:Tbl cneJly!OlllMe napaMeTpbr: 

0,086; y = 0,065; 
. 2 

cn=0,95; 
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2 2 g 

anSI N* o 
rr .rr.e, . g 

P rr w* 
p : ..... 2 ; 

4rr -:--:r~ 
... 0,4 

2 2 

t() gCtlTT p ____:ppN* 
anSI N* w : "' 10 

· 4'rr 
•I 

4'.17 
20 

KaK Iln:aHo" ll3 pn:c. 10,11, rosopn:Tb o5 orrp·e.neneHHOM cornacn:n: Moaenii c 

8KCI19pllM9HTOM MO:>KHO TO/IbKO B cnyqae 1T -Me30HHOrO 05MeHa, P. -Me30H

Hbl_H o5MeH Mo.nenbJO OME c rrornomeHn:eM onn:chrBaeTCSI ropa3no xy:>Ke, Ha 

'ITO yKa3biBaJOT TaK>Ke n: pa5oTbrf5-7 I, BbiiiOnHeHHbre · npn: pa3HbiX 3Heprn:six 

OT 2 JlO 8 faB, 

B 3aKJIJO'leHn:e aBTOpbi s·brpa>KaJOT 5naro.napHOCTb KonneKTHBY na5opaHTOB 

rpyiiiibl 40:-CBHTHMeTpOBOH BOllOpOllHOH K8M9pbl 3a 5onblllYIO IIOMO!IIb ·B pa~ 

5oTe. 

flnTepaTypa 

1. J!.,B.EenoHC?ros, E.H • .llbH'lKOB; A .r.3enbi10BH'l, A .M.Morrcees,_ M • .ll.llia¢pa

HoB. lli(eirpHHT OHHH 2554 ( 1885). 

2. H.M.rpaJr!e/fHJIKHii, A.M.Mof!Ce~B, n,A. THXOHOBa, M • .ll.llial/ipaHoB. llpe

IIpHHT J:>HHH 10-3772 ( 1868), 

"3, T.B.PbiJibUeBa, n.A. TnxbHQBa. llpeiipHHT OHHH 11-3458 ( 1867). 

' 4. 3.M. J1BE1H•IeHKO, A.t:P.flyK'bHHIIeB, B.H.Mopos, A • .ll.MaKapeHKOBB, r.H. Ten

TIOKOB8, llpeiipHHT OHHH P-2388 ( 1865). 

5. F'.E.james, H.Y.KraybilL .Phys. Rev; 1.42, p.896 (1.966). 

6.' Bohn-Durban-Nijmegen-Paris-Strasbour..~-Turin- Callaboration 

NucL Phys. B7, 681. (1.968). 

7. Aachen-Berlin-CERN:....Collaboration Phys. Lett. 1.9, 608 (1.965). · 

. B. K."Gottfried, J.D.Jackson. Nuovo Cim. 34, 735 (1.fi64)~ 
8. N.Sc;=hmitz. CERN 65-24 v.1. (1.965). 

8 

10. J.D.Jack:son, J;T.Donohuc; K.Gottfriecl, ~keyser, · i 
Phys. Rev, 1.39B, 428 (1.965}. 

11. R.Keyser. ,CERN, DD/C0/66/3 • 

12~ P.Minnaert. Phys. · Rev;:Le~,· 1.6, 672 (1.966)., · 

13. P.Minnaert. Phys. Rev;·· 1.5:t, 1.306 (1.966); · 

PyKonHcb nocTynHna a HanaTen&cKHA oTnen 

20 ¢espanH 1969 rona. 

N 5 N a 

500 

400 

3XJ 

2001 50 

100 

0 8 11 12 

50' 

Pnc. 1. )( 2 -pacnpeneneHHH a) nnn peaKUHH 77+p -+pu+77+ 77-·(3: 
6) Ami .peaKUHH 77+p .. p 77~+,.-•770(4: 
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TN* 
= 0,4 

2 

~ p N* 
20 

eneHHOM cornacnn Monenn c 

esoHHoro o6MeHa, P -Meson

lCbiBaeTCSI ropasno xy)Ke, Ha 

reHHbie , rrpn pa3HbiX aHeprnslx 

)JIOCTb KDnneKTHBY na6opaHTOB 

38 6onblliYIO IIOMOlllb 'B pa:-

p a 

1, A.M.MorrceeB, M.Jl.lllarfipa-

OHOBl11 M,Jl,llfar/JpaHoB, npe-

T OHRH 11-3488 ( 1967). 

, A.Jl.MaKapeHKOBa, r.H. Ten-

'i). 

':. 1.42, p.B96, (1.966). 

Jur_~-Turin- Collaboration 

hys. Lett. J:jb 608 (1.965). 

n. 34, 7 35 ( 1.fi6?{:). 

JO. J,D,jackson, J,'T,Donohuc; K.Gottfried, R;keyser, ,E1;$vensson. 

Phys. Rev, 1.39B, 428 (1.965). 

11. R.Keyser. ,CERN, DD/C0/66/3. 

12~ P.Minnaert. Phys., Rev;Le~,' 1.6, 672 (1.966).' 

13. P.Minnaert. Phys. Rev.--· 1.51;. 1.306 (1.966),' · 

PyKODHCb nocTynnna B nanaTenbCKHA oTnen 

20 ~espans 1969 rona. 

N {j N a 

500 

400 

Pnc. I. )( 2 -pacnpeneneHilll a) Jlnll peaKunn 11+p .. p u+ 11 + 11- (3) 
6) nnll.peaKilllll ~ -+ p 11+TT+"-"o(4). 
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Pnc. 4. nayMepnoe pacnpeaenenne aqxpeKTHBHbiX Mace 
Jlnsi pe8KUHH IT+p .. p IT+ tr+ 1T -. • 
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Pnc. 5. nayMepnoe pacnpeaenenne a,P,PeKTHBHbiX Mace M ~ 
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Pnc, 6. PacrrpeaeneHne dN I d (t-tmtn ) 
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1
n 

an11 peaKunn 17+p -> N* p o. f1YHKTnpoM rrpoBeaeHa KpHBaSI, coc<m
TaHHaSI rio OMEA/11/ c rrapaMeTpaMH~ y = 0,086; y = 0,065; • 
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