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A H H 0 T a U H H 

Ha ocHoBaHHH o6aopHbiX aaHHhiX paccMaTpHBaiOTCH HyKnOHHhie H rJinepoHHbie peaoHaHChi 

KaK "'B036y:iKlleHHbie COCTOHHHH"' ( H306apbi) HyKnOHOB H rHnepOHOB C onpeaeneHHbiMH 3Ha'leHH

HMH acpcpeKTHBHOit MaCChi, H30TOUH'IeCKOrO CUHHa, CUHHa1 'leTHOCTH H Tollo 0HH paaaeneHbl Ha 

TpH KOnOHKH no 3Ha'leHHHM "'CTpaHHOCTH"' ( rHnepaapHlla): ( 5 = 0 , Y =+ :1 ) , ( S =-1 , Y = 0 

H ( 5 = -•2 , Y = -·1 ) COOTBeTCTBeHHO. npeanmKeHbl TaK:lKe B03MO:lKHbie nepeXOllbl Me:lKllY 

9THMH "'B036Y:lKlleHHbiMH COCTOHHHHMH*~ HeKOTOpbie H3 HHX y:lKe 6binH UOllTBep:lKlleHbl paHbWe 

9KCnepHMeHTanbHOo nepeXOllbl BHYTPH KOnOHKH COBepWaiOTCH nyTeM HCnycKaHHH OllHOrO Me30Ha 

CO CTpaHHOCTbiO "'Hynb"'-(rr, p, 77• (L)· ), Me:lKllY KOnOHKaMH-Me30Ha CO CTpaHHOCTbiO "':!:.1"'

( K , K ). 0CHOBHbie COCTOHHHH nocnellHHX llBYX KOnOHOK nepeXOllHT B OCHOBHOe COCTOSIHHe 

HyKnOHHbiX H306ap, T.e. B OpHrHHanbHb!it HyKnOH, 'lepe3 cna6bie B3aHMOlleitCTBHHe 

/9/ 8 OTllenbHOit pa6oTe HeKOTOpbie nepeXOllbl H306ap H3 9TOit CXeMbl BMeCTe C KHHeMa-

TH'IeCKHM MeTOllOM npHMeHeHbl llnSI. 06'bSICHeHHH cpaKTa paaaeneHHH 
. . /10/ 

B HMnynbCRbiX pacnpeaeneHHSIX, ycTaHOBneHHOrO B .£ly.6He B 

A -r~~:nepoHoB no rpynnaM 

rr· p B3aHMOlleitCTBHSIX 

npH aHeprHSIX 7-8 BaB. 

Abstract 

Nucleon isobars and hyperon isobars are considered as 'excited states' in tenns of their effective masses, isotope 

spins, spins and parities etc. They are classified into three groups according to ( 5= O, Y = + 1) , ( 5=-l, Y =0 ) and 

( 5 ... -2, y .. ~l) respectively. Possible transitions between these 'excited states' are suggested, several of them 

being already_ folind experimentally. Within a single group the transitions are characterized by, as the 'quantum' of 

emission, a rr-meson, or a p , a 71 or a CLl while for the inter-groups the transitions are by a K -meson and.K*. The 

ground states of the last two groups will have transitions by the weak interaction decay to the ground state of the nuc

leon isobars, i.e. the ordinary n:ucleons. 

Concrete isobar transitions from such schemes have beim given, a satisfactory explanation, when applied, together 

with the kinematic method, to the analysis qf the momentum groups of A0 -hyperons 

tally in the 7-8 B·ev rr· p -interaction. 

as found experimen- · 



B MHOI'O'IHCll9HHbiX 3KCnepHM9HTaX no pacceSIHHIO IT -Me30HOB Ha HyKIIOHaX H HYKIIOHOB 

/1/ 
Ha HYKIIOHaX, a TaK:lK9 no <!JoT006pa30BaHHIO IT -Me30HOB Ha HYKIIOHaX Bb!SIBIISI9TCSI cyme-

CTBOBaHil:e H9KOT0pb!X CHllbHblX p930HaHCHblX COCTOSIHH:lt CHCT9Mbl H3 IT -M930Ha H ·HYKIIOHa, 'ITO 

CBH.ll9T9llbCTByeT· o aanH'IHH BHyTpeaae:lt CTPYKTYPbi ayKnoaa, B aacTOSIIUee. apeMSI HsaeCTHO 

'19Tb!pe TaKHX p930HaHCHbiX COCTOSIHHSI CHCT9Mbl H3 IT -Me30Ha H HYKIIOHa C onpe.ll9ll9HHblMH 

KBaHTOBbiMH 'IHCllaMH ( Ta6, 1,), MO:lKHO npe.llCTaBHTb ce6e 3TH pesoHaHCHble COCTOSIHHSI IT N -
.. Ill 

CHCT9Mbl KaK "aos6y:lKJl9HHb19 ypOBHH' HYKIIOHa. no.ll06HaSI Mb!Cllb BblCKa3biBallaCb TaK:lK9 B 

npu nep9XO.ll9 OT 6onee BbiCOKO B036Y:lK.ll9HHOI'O ypoBHSI K HH:lK9 pacnoliO:lK9HHOMY ypOBHIO HyK

liOH HcnycKaeT O.llHH HIIH H9CKOllbKO IT -M930HOB 1 npH 3TOM 3H9pi'HSI B036y:lK.ll9HHSI OCB060:lK

.lla9TCSI B BH.ll9 MaCChi nOKOSI IT ""M930HOB H aHeprHH pacna.lla Q , 

Hasaa- Mace a 

HH9 M Maa 

N (+) .938,2 
.(0):939,5 

N* 1 1238 

~· 
1512 

N* 1688 
-3 

N• 1922 
-4 

Ta6nHua I 
x) 

/1, 2/ 
YcTaaoaneHHbie ayKnoa.Hbie Hso6apbi 

WHpHHa 
Bapuoaaoe CTpaa-r Msa 

(r ceK) 
'IHCIIO B HOCTbS 

( ~ 3ceK) 1 0 

145 0 

130 0 

140 0 

185 0 

HsoTon-
CnHH H · 

·'I~THOCTb 
cnHH T JP 

1/2 1/2+ 

3/2 3/2+ 

-1/2 3/2 

112 5/2+ 

? 
3/2 > 3.r.!' 

3TH 'aos6y:lK.lleHHbie cocTOHHHSI' HYKIIOHa o6bi'IHO aasbiBaiOTCSI TaK:lKe. Hso6apaMH (a nocne

.llYIOIUeM 6y.ll9M Ha3biBaTb HX HYKIIOHHblMH HS06apaMII). Vfs TaKOI'O np9.llCTaBll9HHSI 9CT9CTB9HHO 

npe.llnOIIO:lKHTb1 'ITO npouecc B3aHMO.ll9:ltCTBHSI HYKIIOHa C JlpyrHMH 'laCTHUaMH. npOHCXO.llHT B . .llBa 

aTana: BHa'lane HyKIIOH aos6y:lK.llaeTCSI aa onpe.llelleHHbi:lt " aos6y:lK.lleHHbi:lt ypoaeab', H o6pas!eT-

' CSI uso6apa, a saTeM, HcnycKaSI rr -Mesoa, H3o6apa nepexo.llHT aa HH:lKe pacnono:lKeHHbi:lt ypo-

aeHb '19p93 H9KOT0pbi:lt npOM9:lKYTOK Bp9M9HH ~ 10-21 
CeK), .llOCTaTO'IHbi:lt .llliSI TOI'01 'IT06bl 

H306apa II B3aHMO.ll9:ltCTByiOIUH9 C He:lt 'laCTHUbl pa30WIIH¢b .llpyr OT .llpyra HaCTOllbK01 'ITO BSaH:" 

x.l B nocne.llHeM HOMepe Phys. Rev. Lett. ~· 262, (1963) ony6nHKOBaHa pa6oTa, r.lle ynoMSI

uyTo eme TPH HYKIIOHHbie nso6apbi c a<!J<PeKTHBHO:lt Macco:lt II •1650, 2190 H 23~0 Mas II Hso-

TOnH'I9CKHM CnHHOM T •3/2, 1/2, 3/2 COOTB9TCTB9HHO. 
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MO.OetiCTBHeM Me)!{,ay HHMH MO)!{HO rrpeHe6pe'lb, TaKOe rrpe,acTaBneHHe If eCTb lf306apHaSI MO

x/ 
.aenb 

B IIOCne,aHHe rO,Obi ycTaHOBneHO cyweCTBOB8HHe ewe pSILl8 pe30H8HCHbiX COCTOSIH!fti CHCTe-

Mbl 1!3 11 -Me30HOB H rHrrepoHa, TaK)!{e HS K -Me3oHa H HyKnoHa ('Ta6nHua II). PaccMaTpH-

BaSI 9TII pe3oHaHCbi TO)!{e KaK "Bo36y)!{.aeHHbie ypoBH!f'" rHrrepoHoB ( rrrrrepoHHbie H306apbx), MO)!{

Ho IIOIIb!T8TbCSI IIOCTpOHTb lf3 9THX ycTaHOBneHHbiX pe30HaHCOB ( BKniO'IaSI Bbiwey"IIOMSIHYTbie HyK

nOHHbie II306apbx) CHCTeMy ~B036y)!{,OeHHblX ypOBHeA" 6apHOHOB (H306ap)- CM, r'pacp!IK l , 

ToT ciJaKT, 'ITO 6ap1!0Hbl If 6apHOHHbie pe30HaHCbl 1 B KOHUe KOHUOB, BCe pacrra.aaiOTCSI Ha 

HyKnOHbl, TO)!{e IIpiiBOLlHT K MbiCnH 0 TOM, 'ITO HyKnOHbl SIBnSIIOTCSI cpyH,aaMeHTOM acex 6apHOHOB 

If 6apHOHHbiX pe30HaHCOB If 'ITO 6apHOHbl If 6apHOHHbie pe30HaHCbl OTnH'I810TCSI OT HyKnOHOB TOnb

KO H3MeHeHI!eM CTpyKTypbl, 

H a rpacpHKe 1 H3o6apbi pacrrono)!{eHbi no acpcpeKTHBHoA Macce If pa3.aeneHbi Ha TPH KonoH.;. 

Kif IIO CTpaHHOCTif S ( I'HIIepGapSILlY Y ) , 3.aecb IIpiiBe.aeHbl TOnbKO XOpOWO YCT8HOBneHHbie 

6apHOHHbie II3o6apb!, nlfHiflf CO WTpHXaMH 03Ha'laiOT OCHOBHbie ypOBHH, KOTOpbie Hnii CT86HnbHbl, 

Hnli pacrra.aaiOTCSI 'lepe3 cna6bie B381IMO.OeACTBifSI Ha 11 -Me30H If OCHOBHOA ypoaeHb COCe,OHeA 

KonoHKH co cTpaHHOCTbiO Ha e.aHHHUY MeHbwe ( 3a HCKniO'IeHHeM I~ ... A+ y ). TaKHe pac-

IIa,Obl qepe3 cna6b!e B3aHMO.aeACTBHSI 0603Ha'laiOTCSI noMaHOA nHHIIeA CO CTpenKoA, aepTIIKanbH8SI 

'laCTb-6onee )!{lfpHaSI H 03Ha'l:aeT 11 -Me30H, Bb!COTa 9TOA qaCTH paaHa M8CCe IIOKOSI 11 -Me3o-

Ha, a HaKnOHHaSI CTpenKa 03Ha'l:aeT pacrra.a .qepe3 cna6ble B3aHMO,aeACTBHSI 1 IIpH KOTOpOM CTpaH-

HOCTb MeHSieTCSI Ha e.aHHHUY, 3neKTpOMai'HifTHbiA pacrra.a 

HHCTOA niiHHeit, 

Io Ha A +y o6o3Ha'l:aeTCSI aon-

EcTecTBeHHbiM cne.acTBHeM rrpe.acTaaneHHSI 6apHOHHbiX peGOHaHcoa, K8K "ao36y)!{,aeHHbiX 

ypoaHeit" 6apHOHOB SIBnSieTCSI .aorryweHHe KacKa.aHhlx· rrepexo.aoa Me)!{.ay 9TIIMII ypoBHSIMII, B 

HaCTOSiwee BpeMSI IIOLlTBep)!{,OeHO cyweCTBOBaHil:e ewe pSI.aa pe30HaHCHbiX COCTOSIHHit CHCTeMbl 

H3 Me30HOB (eM. Ta6nHuylll). Ecna paccMaTpHBaTb 9TH Me3oHHbie pe3oHaHCbi KaK Me30HHbie 

II306apbi If C'IHTaTb HX BMeCTe C 11 -Me30H8MH H K -Me30HaMH HOCHTenSIMH CHnbHblX B38HMO-

.aeAcTBHA, rro.ao6Ho y -KBaHTaM B aneKTpoMai'HHTHblX B3aHMO,aeACTBHSIX1 TO 
1

C06niOLl8SI BCe 

3aKOHbl COXpaHeHHSI" .anSI CHnbHbiX B3aHMO.aeACTBHA,· MO)!{HO IIOilbiTaTbCSI OIIpe,aeni!Tb B03MO)!{Hble 

cxeMbi pacrra.aoa qe,pe3 cHnbHbie B38HMo.aeAcTBHSI y Ka)!{.aoit 6apHOHHoA H3o6apbi, T.e. orrpe.aenrrTb 

B03MO)!{flble rrepeXOLlbl Me)!{,ay 'B036y.)!{,aeHHbiMH ypOBHSIMH' 6apHOHOB If OUeHHTb OTHOWeHHe Bepo .. 

SITHOCTeA pa3nH'IHbiX THIIOB pacrra.aa y O,OHOA If TOt!: )!{e H306apb!, 

xl 
0TciO.aa cne.ayeT, 'ITO rrpouecc pacrra.aa HGo6apbi coaepweHHO He 3aBHCHT OT crroco6a ee 

o6pa30BaHHSI H BCe ee paCIIa,OHbie CBOACTBa '(apeMSI )!{lf3HH, THIIbl pacrra.aa If OTHOWeHIISI BepOSIT

HOCTeA pa3nH'IHbiX THIIOB pacrra.aa) IIOCTOSIHHbl BO BCeX pe8KUHSIX If OIIpe,aenSIIOTCSI C06CTBeHHbiMif 

KBaHTOBbiMH 'IHCnaMH 3TOA HS06apbl. Ec.iiH aepHTb HMeiOWHMCSI .aaHHbiM IIO WHpHHaM 9THX H3o-

6ap (eM, Ta6n,I., Ta6n, J.l H Ta6n, Jl[ ) , TO BpeMSI )!{1f3HH y HHX HMeeT TaKOit )!{e IIOpSILlOK, 

K8K ];I BpeMSI, He06XOLlHMOe ,anSI TOI'0 1 'IT06bi H3o6apa If B3aHMO,aeACTBYIOWHe '18CTHUbl pa30-

WnHCb H8CTOnbKO, 'IT06b! B38HMOLleACTBHeM MO)!{HO 6bJn0 npeHe6pe'lb, noaTOMy· HY)!{HO BeCbM8 

OCTOpO)!{HO OTHOCHTbCSI K 9TOMY rrpe.arronO)!{eHHIO 06 H306apHOft Mo.aenH, 0.aHaKO, HeCMOTpSI H8 

9TO, He 6binO o6Hapy)!{eHO SIBHOA 3aBHCH.MOCTH pacrra.aHbiX CBOACTB 9THX H306ap OT CIIOC060B 

HX o6pa30BaHHSI, 3a HCKniO'IeHHeM P -Me30Ha, no-BHLlHMOMy, ·TaKOe rrpe.arrono)!{eHHe 06 H30-

6apHOA MO.aenH ewe crrpaae.anHBO, KpoMe Toro, HY)!{HO OTMeTHTb, ·'ITO B cnyqae KaCKa.aHoro 

pacrra.aa H306apbl Me~y. LlBYMSI KaCKa,08MH MO)!{eT cyweCTBOBaTb TaK)!{e HeKOTOpaSI yrnOBaSI 

KOppenSIUHSI, 
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Ta6naua II 

YcTaHosneHHhie ranepoHHhie-
- . /2/ 

113068phl 

HaGs a- Mace a il1Hp11H8 EapaoH- · CTpaH- Vf3oTon- CnaH npo.llyKThl 
HH& M Mas r Mas Hoe •me- HOCTb cnHH a- 'leT- pacna.aa 

(r ceK) no B s T HOC'l'b pe30H8HC8 
]P 

A 1115,4 ( 2,5x 10-:- 10 ) 
ceK 

-1 0 112+ 

(+) 1189,4 ( 0,81t· 10-10) 112+? 2 (-) 1196,0 1,61 -1 
(0) 1191 5 <0,1 ceK 

Y• ? rrA ( 98%) 
1 1385 50 -1 3/2" 

rrl: ( 2%) xxx) 

Y• 0 1405 50 ana<. 2 -1 
? 

.rrl: 0 ? . 

-? 
~ 

( 60%) KN Y* 1520 15 -1 0 3/2 . 
rr2 ( 30%) 0 

rrrrA .( 10%) 

? rrA x) 
1660 ? -1 ? . 

rr2 
Y* 
1 

rrrrA 

rrrr2 

> ? KN 
1815 ? -1 0 3/2" rrl: t• xx) 

rrrrA;(rrY*) 
1 

(12xl0-l0) 
? 

E (-)1321 -2 1/2 ?" 
' ceK 

( 0) ? 

E• ? rrE 1532 ? -2 1/2 ? . 

.. 
-' 

x) CM. pa6oTy 131, 

xx) /4/ 
) 

CM. pa6oTy · 
XXX /11/ 

CM. pa6oTy • 
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T a 6 n ll u a III 

YcTaHoBneHHhie Me30HHhie R3o6apb! 
I 1, 2/ 

Ha3Ba- Mace a illllpRHa 6apR- CTpaH- Yf3o- CnRH 1 npoayKTbl 
HRe M MsB r MsB OHHOe HOCTh Ton- '!~THOCTh I pacnaaa pe-

( r ceK ) ~mcno C!IIlH G 'leT- 30HaHca 

B s T HOCTh 
jpG 

( ±.) 139,6 
-8 

1T 
(2,5x 10_ 16 ) 0 0 1 0 ( 0 ) 135,0 2x 10 

-+ HeitTpanhHhilt 

Tj 548 10 0 0 0 0 - ( 75%') 

TT+ TT- TT
0 (25%) 

p 750 100 0 0 1 1- + 
1T 1T. 

-- HeitTpanhHhilt 
U) 782 15 0 0 0 1 ( 14%) 

rr+ 1T- TT
0 (86%) 

--
? x) 

(KK) "' 1020 ? 0 0 0? ?' (!([() 

[0 .. 1250 ? 0 0 
? xx) 

0? 2 ?' 
TTTT 

? 4rr x) 
(4rr) 1350 ? 0 0 ? ?' 

2rrp 

(+) 493,9 ~1,22x 10-S ~ 0 ±..1 1/2 0 ? K 
10- 10 ; 6x10-8 ( 0) 497,8 

. 
? 

(tOO%) K* 888 50 0 .t..1 112 ? . 1T [( 

x) /4 6/ 
CM. pa6oTy ' • 

xx) , /6/ 
CM. pa6oTy • 
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Ha rpa¢11Ke 1 irao5pameHhi TaKme aoaMomHbie cxeMhi pacrra.ooa 11ao6ap c llcrrycKaHHeM_ o.o-

K '· P TJ • Bee yeT a HoaneHHhie Hao5apbi 

pacrra.oa10TCSI qepea cHnbHhie aaaHMo.oelicTBHSI. TaKHe pacrra.D.bi o5oaHa'la!OTCSI noMaHoli un11 aepTH

KanbHOil nHHIISIMH CO CTpemtoli. ,UaoAHaSI 'laCTb niiHIIII SIBnSI9TCSI CIIMBOnOM HOCIITenSI B3aiiMO.D.eli

CTBHli, ee Bb!COT8 paBHSI9TCSI 3Ha'l9HIIIO M8CChl liOKOSI HOCIIT9nSI. Ecnii 9Ta 'l8CTb aepT1IK8nbHaSI, 

TO HOCHT9nb M930H CO CTfl8HHOCTbiO 0 Hynb" ( 1T, 1), p, W ) • Ecnii aaKnoaaaSI M930H 

CO CTp8HHOCTb!O 
0

9.D.IIHIIU8" 

Ha II 03HaqaeT pacrra.o. qepea CIInbHb!9 B3aHMO.D.9liCTBIISI, rrpHqeM .Bb!COTa 9TOli 'laCTII paBHSI9TCH 

9!1epr1III pacrra.oa, T.e. CYMM9 KHH9TH'l9C.KHX aHeprHit llpO.D.YKTOB pacrra.oa B CHCT9M9 liOKOSI H30-

5apb!. no.D.TBepm.D.9HHbl9 Ha 9KCll9pHM9HTaX THllhl pacrra.oa H305pameHb! CllnOWHb!MII nH!IIISIMH, a 

liOKa ewe He liO.D.TB9pm.oeHHb!9 Ha 9KCll9piiM9.HTaX, HO B03MOmHb!9 liO llpHB9.09HHOli B 9TOli pa5o-

Te cxeMe , - nyHKTHpHhiMII. B · Ta6naue IV rrpiiae.oeH rrepeqeHb. aTHX aoaMomHhiX pacrra.ooa 

H305ap C HCliYCKaHH9M O.D.HOrO M930H8 ( BKn!O'l8Si 1T K , 7J 1 p, w ). 

VIHTepecHo aKcrrepHM9HTanbHo orrpe.oeniiTb ce'leHIISI o5paaoaaaaSI aTHX n:ao5ap B paanH'lHhiX 

peaKUIISIX, llpPB9pHTb 9TH B03MOmHbl9 CX9Mbl pacrra.oa 'lepe3 CHnbHb!9 B381IMO.D.9itCTBIISI H OU9HHTh 

OTHOW9HHSI B9pOSITHOCT9li paanii'lllb!X MO.D. pacrra.oa O.D.HOli H TOll me II305apbl ( CM. CHOCKY I CTp.4 J. 

3TII .D.8HHb!9 MoryT .D.8Tb H9KOTqph!9 CB9.09HHSI .D.nSI liOHIIM8HHSI B38HMO.D.9liCTBIISI Mem.oy aneMeH'"" 

TapHblMH 'l8CTIIU8MH H .D.nSI liOHIIMaHIISI BHyTp9HH9li CTpyKTyph! 5apHOHOB. 

XoTenOCb 5b! OTM9TIITb, 'ITO B03MOmHbl TaKme H9KOT0pb!9 MO.D.bl pacrra.oa 11305ap 'l9p93 

aneKTpOMarHHTHbl9 B381IMO.D.9itCTBHSI, HO aepOSITHOCTb pacrra.oa qepea aneKTpOMarHHTHb!9 B3aHMO:

.D.eitCTBHSI 05bi'lHO :HaMHOrO M9HbWe, '19M B9pOSITHOCTb pacrra.oa qepe3 CHnbHbl9 B3aHMO.D.9liCTBHSI. 

O.oaaKo ~~~~~ Tome Henb3SI rrpeae5pe'lb no cne.oy10WHM rrpH'lHHaM. Bo-rrepBhiX, xoTSI aepoSITHOCTb 

pacrra.oa qepea aneKTpoMarHHTHhie B38HMo.oeitCTBHSI .onSI Kam.ooli IIao5apbi Mana, Ho T.K, pac

CTOSIHHSI Mem.oy ypOBHSI~H liO'lTH O.D.HH8KOBh! 1 f1M "' ( 150 - 300) Mas, B CYMMe 9TH MO.D.bl pac· 

rra.oa II305ap MOryT BH9CTH cyW9CTB9HHblli BKna.o B Cli9KTp Y - KB8HTOB B COOTB9TCTBY!OW9M 

IIHTepaane 9HeprHII. Bo-aTOpb!X, KOr.D.a pacrra.o qepea CHnbHb!9 B3aiiMO.D.9liCTBHSI liO K8Koli-nH50 

llpii'liiH9 OKa3h!B89TCSI 38Tpy .D.H9HHbiM, p8Cli8.D. 'lepea aneKTpOM8rHHTHb!9 B38HMO.D.eliCTBIISI .oame 

MOmeT CT8Tb rnaBHOit MO.D.Oit pacrra.oa. 

VIa rpa<iJIIKa 1 BII.D.HO, 'ITO paapeweH K8CK8.D.Hhlli pacrra.o qepe3 CHnbHhl9 B3aiiMO.D.9itCTBIISI 

Hao5aph! Y* ( 1815) rro cxeMe: 
0 

Y* (1815) ... Y* (1.385) + rr , 
0 14 A+rr 

(a) 

110 aarrpewea rrpSIMOli pacrra.o qepea cHnbHbie aaaHMo.oelicTBIISI rro cxeMe 

Y* (1815) ... A+ p 
o . ~+rr 

(5} 

qO COXpaH9HIIIO aHeprHH II H30CliiiHa. KOH9'lH0 1 He HCKn!O'l9H8 B03MOmHOCTb pacrra.oa ~* ( 1815) 

Ha A II HeiiaaecTHhili .oo ciix rrop (2rr) -peaoHaHc c 1130TOliii'l9CKHM crrHHOM 
0 0" H Maccoli. 

MeHbWe 700 Msa Hnii B03MOmHOCTb rrpSIMoro pacrra.oa c IICrrycKaHHeM cpaay .oayx rr -Meaoaoa. 

VIa 9TIIX coo5pameHII.B B ra5oTe I 41 liOCTpOeHo pacrrpe.oeneHH9 liO a<!J<!JeKTHBHOli Macce .D.Byxqac

TH'lHhiX ·KoM5HH8UIIlt ( A rl ) , ( A rr -') II rr+n.- ) II3 Tex TpexqacTH'IHhiX KOM5HH8UHli ( Arr + rr-), 
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9qXp9KTHBHaSI Macca KOTOpbiX HaXO,llHTCSI B npe.aene OT 1700 ,llO 1900 Mas,PesynbTaT STOlt pa-

60Tbl MO:li<HO 06'bSICHHTb TeM, qTO npOHCXO,llHT KaCKa,llHbiJt pacna,ll yo* ( 1815) no CX9Me (a) 

HO HaT yKa3aHHSI Ha npSIMOlt pacna.a 

30HaHC. 

Y* 
0 

( 1815) Ha A 

YfHTepeCHO OTM9THTb1 qTo B03MO)K9H TaK)K9 pacna,ll 

,llO CHX nop He 6bin 9KCnepHM9HTanbHO ITO,llTB9p)K,lleH, 

H p HnH Ha A H (217) -pe-

16* (1815) Ha 11+~ , KOTOpb!lt 

/3/ 
Kor.aa .aaHHaSI pa6oTa 6bma Y*e roTosa K neqaTH, Mbi nonyqHnH cTaTbiO , r.ae c xo-

po.WeJt- cTaTHCTIIKolt CHOBa yTsep*.aaeTcSI cymecTBOBaHHe pesoHaHca cHcTeMbi ( 11 ~) H ( 11 A) 

c -a¢¢eKTIIBHOlt Maccolt M =1660 Mas H H30TOnllqecKIIM cnHHOM T =I. TaM )Ke no.aTsep*.aeHa 

B03MO)KHOCTb pacna.aa STQro pesoHaHca Ha (~1717-) II ( A1717) • no npe.ano)K9HHOlt B Hac-

TOSilllelt pa6oTe CX9M9 B03M0)f{Hbl KaCKa,llHbl9 CX9Mbl ~* ( 1660); 

YJ (1660) ... ~* (1405) + 11 

L~ ~+17 

~* (1660) ... Yf (1385) + 11 

~~+17 ( =2%) 

A + 11 ( .. 98%) . 

noaTOMy 

pacna.aa-

"' 6 /3/ . . uenecoovpa3HO npOBepHTb Ha ,llaHHbiX pa OTaX 9TII B03MO)f{Hbl9 KaCKa,llHbie CX9Mbl 

~* -( 1660), qTo 6binO 6bi oqeH b IIHT9p9CHO H Ba)KHO ,llnSI ITOHIIMaHHSI B03MO)KHOCTH IIC-

nycKaHIISI .llBYX M930HOB B O,llHOM aKTe CHnbHb!X B3aHMO,lleltCTBHlt, BBH,lly Toro, qTO OCHOBHOlt 

Mo.aoa pacna.aa 113o6apbi ~* ( 1385) SIBnSieTcSI pacna.a lJ* ( 1385) Ha A -rHnepoH 11 11 -

M930H (eM, Ta6JV), no-BH.lliiMOMy, pac~a,ll H306apb! ~· (1660) Ha (~1717) 6y.aeT ll,llTII, 

rnaBHbiM o6pasoM. qepes Y0* ( 1405), a pacna.a Ha (A1717) - qepes ~· ( 1385). 

BosMO)f{Hbi cne.ayiOmHe cxeMbi pacna.aoa: 

Nj ... K+A 

N*ftK+ ~ 
4'\&K + ~* ( 1385) 

K-..17+~ 
~11+A 

r.ae K -~e30H HrpaeT ponb HOCHTenSI CllnbHbiX B3aHMO,lleltCTBIIlt, )lo CIIX nop B SKCnepHMeH-

Tax He nonyqeHbl 9,ll11Hbl9 3aKnJOq9HIISl.- 0 CyllleCTBOBaHHH ( AK) H (!.K) -pe30HaHCOB1 XOTSI 
/4/ /7/ 

B H 6bmo HeKoTopoe yKasaH!Ie Ha HanHqlle n!IKOB a pacnpe.aeneHIISIX ( AK) II (~K) 

no a¢¢eKTHBHOlt Macce np11 MAK = 1700 Maa 11 ~A"" 1920 Maa. HecoMHeHHo, qTo H3y-

qeHHe ( AK) 
11 _(~K)- pesoHaHcoa npe.acTaans:~eT 6onbmolt IIHTepec .anSI nposepKII npaBHnb-

HOCTII CX9Mbl, npe,llnO)K9HHOlt B H8CTOSilll9lt pa6oTe, 

npoueCCbl o6pa30BaHHSI o6biqHbiX H30Gap N* 1 N* 2 N* 3 H N* 4 113yqeHbl ,llOBOnb-

HO TlllaTenbHO no _paCC9SIHIIIO 17 -Me30HOB Ha HyKnoHaX, liyKnOHOB Ha HyKnOHaX II no cPOTOpO)K-

,ll9HHIO ' 17 -Me30HOB, HO HX B03MO)f{Hb19 pacna,llb! COB9plll9HHO He 6bJnH ll3yqeHbi, sa HCKniO-

qaH119M N!"'-> 11 + N • 

HeKOTOpbi9 MO,llbl pacna.aa H306ap 1!3 HaCT051lll9lt CX9Mbl BM9CTe C KIIHe-

181 . - /9 I 
MaTHqeCKIIM M9TO,llOM 6binll npiiM9H9Hbi B pa6oTe .anSI aHanll38 H8,6niO,llaBWHXCSI B rpynn 
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·, 

A. - rHnepoHOB a HMnynbCHEIX pacnpe.z:teneHHHX. CywecTaoaaHHe aTHX rpynn A. -rHnepOHOB 

6hlJIO Y.z:tOBJI9TBOpHT9JibHO o6~HCH9HO KaK peaynbTaT o6pa30BaHHH HX ~epe3 pacna.z:t H306ap, 

q6paaoaaHHbiX npH rr • p B3aHMO.z:t9ftCTBHHX, 

AaTOpbi fiOJib3YIOTCH cny~aeM Bbipa3HTb CBOIO 6naro.z:tapHOCTb v:I.B. l{yaHJIO H KHTaftCKHM 

cpH3HKaM, pa6oTaiOIIlHM a 011.H11, sa noneaHbie o6cy:>K.z:teHHH. 

n H T e p a T y p a 

1. a) R.M.Sternheimer and S.J.Lindenhaum. Phys. Rev., 123; 333 (1961). 

5
) J.F.Detoeuf. The Aix-en-provence lnterantional Conference on Elementary Particles., v. 11, P• 57 (1961). 

2. CcbinKH MO:>KHO HaltTH a o6aopHoM . .z:tOKna.z:te B.P.Gregory, 1962 International Conference 

on High ~nergy Physics at Cern,p. 779. 

3. L.W.Alvarez, et al. Phys. Rev. Lett., lQ, 184 (1963). 

4. V.A.Belyak:ov, Wang Yung.Chang, V.I.Vekcler, N.M.Viryasov, Du Yuan-Cai, E.N.Kladnitskaya, Kim Hi-In, 

A.A.Kuznetsov, A.C.Mikhul, Nguyen Dinh Tu, V.N.Penev, E.S.Sokolova, and M.I.Soloviev. 1962 International 

Conference on High Energy Physics at Cern,p. 336. 

5. a) L. Bertansa, et al. Phys. Rev. Lett., _2, l80 (1962). 

6) G.Alexander et al. Phys. Rev. Lett., .2, 460 (1962). 

6, a) Selove et al. Phys. Rev. Lett., 2_, 272 (1962). 

6) J,J.Veillet et al. Phys. Rev. Lett., !Q, 29 (1963). 

7. a) Kuznetsov et al. Phys. Lett., !, 314 (1962). 

6) Ervin et al. Nuovo Cimento, ~ 237 (1962). 

8. B.ct>. BHWHeBCKHlt, .lly lOaHb-ualt; B.11. Mopoa, A.B. HHKHTHH, IO.A. TpoHH, UaHH Wao
uaroHb, Y::>KaH BaH~:o-rolt, B.A. Wax6aaHH, .HHb Y-rvaH. 0 aoaMO)KHolt cxeMe o6paaoaaHHH 

A. -rHnepOHOB ~epea H3o6apbi B rr"p B3aHMO.z:teltCTBIIHX npH aHeprHHX 7-8 Bsa. npenpHHT 011.H11 
P- 1297, .IJ.y6Ha, 1963. 

9. B.A. BenHKoa, BaH lOH-~aH, B.11. BeKcnep, H.M. BHpHcoa, 11. BpaHa, .lly lOaH~:o-ualt, 

KHM XH 11H, E.H. Kna.z:tHHUKaH, A.A. Kyaaeuoa, 3. MHxyn, HryeH .llHH Tbi,. 11. naTepa, 
B.H. neHea, E.C. CoKOJIOBa, M.11. CoJIOBb9B, T. XocpMOKJib, Y:eH nHH-HHb, A. MHxyn. 

)K3Tct> 11., 431, (1963). 

a) L.Bertanza et al. Phys. Rev. Lett., !Q,l76 (1963). 10. 
6) J.B.Shafer et al. Phys. Rev. Lett., 10 179 (1963). _, 

PyKonHcb nocTymma a Ha.z:taTenbCKHlt oT.z:ten 
26 anpeng 1963 r. 

9 



MI'IJ& 

2000 

liDO 

I BOO 

1700 

1600 

1500 I II 3* 1532 liz.?' I 

:" 

1~00 

13oo P"'-"'\\.W-\\."""%.i\\\\\\.\\%{""'"""S 1321 I.Z•IO·c~. Yz; ? ? 

1200 

HOD 

/000 ... 
E: .., 

"'<> "'~ 
"' ~E 

~ ~ .., ... 
S=-2 ... ~ 0 

I::> 

!3"' "' "' "' IJ "' Y=-l IJ .., 
§- E"' ..., u .,:::. 

... IJ ::I ... c:: 
!?. "- :;:,<.> 

900 

8oano;;fc~oe nocmpoe~ue cucmenbr u3odapl-4brx 

cocmof1J.4Uu u c:reM u x nepexoBo5. 

"' ":il "lil "' ~ r:: 
S=-l ~ 1;: .... 

0 I 

"' 0 ~ 1 
:t 

Y=D u "' g .., 
§-0 

' 3 s 

ft1 mS 

2aoo 

..,..,,_..----,~,.,-..,...,T"'TT-rr.N~ 1922 IBS 3/zj'>3/ll · 
~ 1900 

S=O 
Y=+l 

/BOD 

1688 .I~O 12 ; o/z + ~ 1700 

...., 
~ ~ 
'1:· 

. 0 1:1 
~ ::: 
:!1. ~ 

1600 

130 
1
/2 j 3/z- HSOD 

1~00 

1300 

1~5 %.; %+ 
1200 

1100 

1000 

00 If 11+ 
/Oh!(/2;12 
~ "' e ~goo 

t:: :::. §! 
IJ s l'i 
"' • ::> :::. § :::. 
§- r:: "' 3 ~ :::1 

. "' 5 

Q .... 



marSnuu,a IV 
BoaMDJ/CHbte munbt pacnaBa ycmaH6g!7eHI-Ibt:r 

6apUOHbiX U305ap no U306'ap!-1DU moBe!7ll 

J./a38auue fYiacca 
CnuH U3oron npol'fe*!JTOY· 31-lep2UA Ul'1n!Jflbc 0rHOCUTtnli Koue'-1!-II:JJe npoay!{mbJ u cnu~ Hb1t npaayx • pacnaaa pacnaaa• Hblu !J2(10· 

M fY138 
I./2TH~a Tbt 6. f'136 . c JYIJ8fc 

8ou tr~ol'lrHT pacnaBa :fP T par:naaa e • 
N/" 1238 3fz+ 3/2 1i:rN {59 233 J Ji N· 

'!T+N 433 4sa 2 'J7 N· 
ill 3/z- 1/z 1i + N,* 134 214 a·z 2.1i N Nz {5.{2 

?+N 25 132 2 

fi+N 509 572 3 fiN 

fl + N~ 310 37{ { i 3 21TN 

1/f 
Sf/ 1/2 

fi + Nf 36 IDZ 2;4 2fiN· 31TN 
N3 /688 '?+N 201 388 3 

P+N v>D "'a Z1TN 
1<+/\ 75 231 3 }{/\ 
I<+~ v>Q NQ KL. 

'fi+N .81.(3 724 3? riN 
1i +N,*~ 544 550 3?·5? 2'J7N 
'IT +N; 270 341.( 2?·4? 2fiN' 3'J7N 

? fi +N; gl{ 07 { ?·3?-51 27iN' 37iN· 41iN· 'fiK.I\ N: {922 >3fz' 3/z • Ill 
3? ?+N, 136 331 

P+N 233 596 ZftN 
K+Y,• 39 171 3? <JTKN 

k+~ 233 428 1<'2:. 

Y/' 3// 'li+l\ /30 208 fi/\ 
1385 z' I ft+'E. 54 125 5i'E. 

Ya11 
1405 ?? 0 1i+~ 71.( ISO Ji'1:: 

97+ "!::. /89 261{ 2 ]i'£ 

Y/ {520 3fz? 0 21i + 1\ 125' - 21il\ ..,., 
83 237 2 KN I<+N 

Ji+/\ 405 440 'Til\ 
Ji+~ 330 385 'jj'£ 

v/* ?? fi+Yalft (15ZD) "-'0 "'0 3ft 1\ · 2 'iT~ · rf'f< N 
/660 I 1i+.Y:(I405 115 195 2fi~ 

1i+Y,*{I385 135 215 2fi/\("'9B%J· 2fi'£ (.... 2"/.) 

7+/\ -o "'0 ..,., 
K+N 222 4oo 'RN ..,., 

534 
.... 

I<+N 378 I<N 

v: 7o// 
fi+Y,~/385 290 358 Zfi/\( ... 98%1: 21'i~ (.,2'/.} 

1815 0 fi+r:. 484 502 fi'£ 
?o~-A 152 345 

-=· 1532 p? 1/z. 7i+S 7/ 147 1is ...-

*}UMnynbC pacna8a C 03/-lal./aem UMnynbC npofY/e*}:JmOI.IkbiX npo8y~<mOO a8yx 1./C!C· 
mu'IHozo pacnaaa u3oOapb1 6 cucmeMe nokofl u3ocfapbt u onpeaeneH no rpopMJ:1(1e. 

M = Ve 2
+ m,Z I+ Ve 2 

.j- mi I J e = 2~ VCM 2-(m,+mzlJ[ft72-(m,-mz} 2] 

eBe fll- JYIQCCC1 U3D5apbt, m,, mz - MOCCO B6yx npoMeJ/CymD'-11-IbtX npoBykmo8 

a§y:r L./DCmUI.t!-1020 pacnaBa U300apbt. 


