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AHHOT8UHSI 

Ha ocHoBaHHH aHanH3a sHepreTHqecxoro cnexTpa y - KB8HTOB 1 Oflp83YIOWHXCH B 

rr- N - H rr- C - B3aHMoaeAcTBHHX npH Err- "' 7 Bas, caenaH BbiBOll o cywecTBOBaHHH 

paaHauHOHHoro pacnaaa 71 -Me30Ha. Coof>waiOTCH npeasapHTenbHbie pe3ynbTaT bl noHcKOB 

+ - + pallH8UKOHHbiX pacnaaos no cxeMaM: x
1 

·• rr + rr + y H x 2 .. rr- + y 

L.D. Lyubimov I 1\tu-tzung, au. Podgoretaky, 8.1. Portnova, V.N. Streltsov, z. Trka 

SEARCH FOR RADIATIVE DECAYS 
OF RESONANCE STATES 

Abstract 

By analysing the energy spectra of y •quanta produced in IT" Nand rr· C interactions at EIT= 7 Be V, 

the conclusion is drawn that there exists a radiative decay of a 7)-meson. Preliminary results of the search 

for the radiative decays via the schemes x t"" rr+ +IT-+ y and x 2"" ,±+ y are reported • 
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8 pa6oTe x/ Hcnonc3oaanac& ¢oTorpa¢HH, nony~eHHhle Ha 24 n 

KOBOA KaMepe, noMeweHHOA a ny~ox rr- -Me3oHOB c HMnyn&coM /6 ,8 :!: 0,6/ BaBic. 

npll DpOCMOTpe OT6Hp81t11Cb B38JIMOll8ACTBJIH nepBH~HhlX rr- -MQ30HOB 1 XOTOphle COI1-

POIIO>Kll41tii,Cb 1 110 xpaAHeA M&pe, OllHOil 81t8XTpOHH0-1103HTpOHHOA 118pOft, o6pa30B8BHOI y _ , 

XIIAHTOM. CZ,oTOI"p8cPHH 6btltH llpOCMOTp8Hhl ll~>Kllhl , H o6wa11 s¢¢eXTHBHOCTb H8XO.)l(llQHHSI 

C06b1TIIft C e- e + - l18p8MH COCT88H.It8 ,. 98%. 0To6paHHbl8 Clty~aH 6b11tH H3M8p8Hb1 1 110 pe-

3Y1tbT8T8M R3MepeHHA 6hl1tH Bbi'IHC1t8Hbl HMfiYitbCbl I!ICQX BTOpH'IHbiX '18CTIIU, a Tax>Ke IIMilfltb

Cbl 81t8XTpOHOI!I H 1103HTpOHOB H3 e e + -nap, nocne aaW4tp8HIIIl DO IISI!I8CTHbiM JtpRT&pH-

SII•/2/ 6b11tR Bblll81t8Hbl 1!13aHMOll8ACTBHH 1T -M&30HOI!I C HYXItOHaMH, 

VI 31t0)1(8HHbl8 HH)l(8 pe3yltbT8Tbl, OCHOI!I8Hbl H~ aHaltJIS8 see HeynpyrHX , -..;. N -ssaHMo

aeltcT&KA, eoaep>KaBwHx 4e4 .- e+-napbl. KpoMe sToro, Mbl xcnon&3oBan• tee B3ARMOlleA-

cTaxl nepi!IR'IHbiX rr -MQ30HOI!I C RllpaMH yrnepoaa, XOTOpble C011p080)l(ll81tHCb 1 8e e _ , e +_ -118p8MH. 

Ha pHC, 1 11PHB8ll8H 8Hepr&TH'I8CXHI CI18XTp y -xsaHTOB B na6opaTOpHOA CHCT8M8 

xoop.i:tHH8T /n.c.x.l llltR , - N - 83811M0ll8ACT8HA. npH llOCTpOeHHR CI18XTpa !SblltR •••eeHbl 

nonpaBxH, y'IKTbiBaJOwae 3aBRCHMOCTb s¢cpexTHBHOCTH perHcTpauax y -xaaHTOI!I no e - e +,_ 

l'il,l 
napaM OT aHeprHR H reoMeTpH'IecxHx ycnoaHA /eM. 1: Kax BRllHO 113 pxc. 11 a cnexTpe 

XpOM8 M8XCHMYM8, CI!IR38HHOI"O C p8CI18ll0M rr 0 -M830HOB, HM88TCSI I!ITOI)OI M&XCRMYM llpll 

E Y • 2150 -r SOO M 81!1. He HCXItJO'IeHo, 'ITO a HHTepaane E Y • 1500 .;.. 800 M 8B Ha!S-

nroaaeTea ewe OllH4 8HOM81tHR, 3TII aHOMaltRJI llpOSII!IItRIOTCSI T8J:)l(Q H8 I"RCTOrpaMM8 pRe, 2, 

rae npHaeaeH cyMMapHb!A enexTp y -.xaaHTOB, KcnyweHHbiX xs rr- N- x rr- C -asaRMO

aeAeTBRA. nony~eHHbl8 p83Y1tbT8Tbl YX88b18810T H8 CYW8CTBOI!I8HH8 llOII01tHHT81tbHbiX HCTO'IHH-

XOB y -xaaHTOB , H8 CI!III88HHbiX C pacllallOM 

lSI 141 
pa!SoTax , • 

rr 0 -M880HOB , 'ITO OTM8'181t0Cb p8H88 1!1 

LITo xacaeTcR MaKCHMyMa np11 E Y • 2150 + 800 Maa, TO ero cpaBHHTenbHO Manaa wx-

pHHa /ow eO JV\8&/ 1103B01tR8T 11p8Jll101tO>KRTb , ~TO OR CBSI38H C lll!lfX'18CTH'IHbiM paCII8llOM He

XOTOPOA aoeTaTO'IHO MeaneHHoA 'I&CTKUbl. EcnH orpaHH~KTbCR paccMOTpeHHeM Ha.ll&*HO yc

TaHoaneHHbiX pe30H8HCOB 1 TO II lt8~8CTB8 1!108MO>KHbiX1 6y.aeM HM8Tb Jll!l8 Tlll18 P8Cil8Jl8 '7 
xxl 

M830H8: 7) .. 2 y /11 KitH '7 .. rr 0 + y /111 · , 8 8TOM Cltf'188 8 CHCT8M8 IJOXOR '7 

Me3oHa 6yayT o!SpasoablaaTbCR y - KBaHTbl c &HeprKeA 27S Maa /11 HltH 258 Maa /111, 

ecna m 
71 

• 646 M 8slc
21151• CpaBHKT&nbHO 6onbw a a cpe.aHRR owaoxlxxla onpe.aeneHKH 

SH8pT'HH y -xsaHTOB H ManaR CT8TKCTHX8 He 1103801tRIOT Cll81t8Tb O.JlH03H8~HOT'O l!lbii!I0Jl8 

0 TOM , X8X8R HMQHHO 803MO>KHOCTb peanH3f8TCR, Cne.ayeT, BllpO~eM, OTM8THTb, 'ITO COOT-

B8TCTBYIOW8R a.aeorpaMMa /eM. pKc. 1/ KMeeT MaxcHMyM npH E Y , oTae~aJOweA pacna-

.ay " .. 2y , I.{ HCitO y -xa&HTOI!I, OTHOCRWHXCR XO IITOpOMy M8XCHMfMY 1 COCT8BitR8T 

.. 1120 OT scex y -X88HTOB, 
. Ill 

x/ LlacTb llOny~eHHbiX pe3yltbT8TOII 6btna H:\1tO>K8H8 B CT8Tb8 , 

xx/ 0TM8THM, ~TO 06pa30B8HH8 y -xBAHTOB C &HeprHeA, COOTI!I8TCTBYIOW8A o6nacTK 

aToporo MaxcHMyMa, B03MO>KHO T&X>Ke a pesynbTaTa pacna.aa Kso!Sapbl I .. N + y • O.aHaKo, 

no H&WHM oueHX&M , sxnaa OT yxaaaHoru. pacaaaa aon>K eH !Sb!Tb npeHa!Sp&*HMO ManbiM, 

XXX/ B o!SnaCTH IITO~UT'~ M8XCHMYM8 ORA COCT81!11tii8T OXOitO 10%. 
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npet:tnOJlO >KeHHe 0 TOM, 'ITO B03HHKHOB9HH9 BTOpOl'O M8KCHMYM8 CBH38HO C p8CD8t:t0M 

11 -Me30H8 H8 t:tB8 y -KB8HT8, H8XOt:tH TCH B COI'J18CHH C BhlCK838HHhlMH paHee C005pa-

M9HHHMH B nOJ1b3Y KB8HTOBhlX 'IHCen T/ - M930Ha 0 -+ /eM ., B 'laCTHOCTH, HaH60nee 

ffl/ 
noapo6Hy~ pa6oTy I. B TO Me.epe~H cneayeT yKaaaTb, 'ITO pacnat:t 11 -M eao Ha no 

cxeMe 11 4 rr 
0 + y 

171 
BCTpeqa e T C9pb93Hbl9 B03p8M9HHH, p8CCMOTp9HHbl9, HanpHM ep, B 

BhtBOt:thi o cywecTeoeaHiiH pat:tHauaoHHoro pacnaaa 17 -MeaoHa 6biJ1H caenaHbi MeH-

/8/ 191 xl 110 1 
KY'I'IHHii H t:tp. , a TaK>I<e XpeTH9H.OM H t:tp. /eM,, KPOMe TOI'O, /, 

C U9Jlbl0 Bb!HCH9HHH t:tpyrliX B03MO>KHblX HCTO'IHHKOB y -KeariTOB, Mbl 3aHHMaJ1HCb 

nOHCKaMH pa t:tHaUHO HH blX pacnat:tOB p930H8HCOB C y'IBCTHeM 38pH>KeHHblX TT -MeaoHOB. B 

'18C TH OCTH, 6biJ18 HCCJ19t:t0B8H8 B03MO>KHOCTb 06p830BaHHH y -KB8HTOB B p93Y J1bT8Te pae-

nat:ta HeKOTOpoJ:I '": HCT9Mbl no CX9Me X 4 TT + + TT- + y , .LlnH STOI'O 6b!Jlli Bbi'IHCJl e Hbl scpct.JeK-
t XXI 

THBHble MaCChi .11 IT+ 
77

- Y yK83tHIHhtX cHcTeM t:tnH ecex rr- N -eaaHMOt:tetlcTBHJ:I. Pac-

npeaeneHHe eenli'IHH ,~f + - , nOCTp09HHOe C y'leTOM act.Jcj:JeKTHBHOCTH perHCTp8UHH 
TT TT y 

y 

KB8HTOB, He HMeeT Ll OCTaTO'IHO 'I E'TKHX M8KCHMyMOB / pH C . 3/, 0t:tHaKO, nocne TOI'O K8K 

6htno npoeeaeHo paa5HeHHe cnyqaee no sHeprHHM y -K68HTOB, t:t JlH C06bJTHJ:I C E 

= 5007800 M SB B cneKTpe scp<}JeKTHBHbiX Mace CT8J1 Ha5mot:taTbCH M8KCHMYM B paJ:!oHe 
xxx/ 

y 

:.t +- = 750+850 M3B/c2 lpHC, 4, CllJ10WH8H l'HCTOrpaMMa/ , COOTB9TCTBY~WHJ:I M8CC9 
TT TT y 

W- M930H8, .Llnst CJ1yqaee C y -KeaHT8MH, SH9pi"HH KOTOpbiX 3aKJl~'leHa B HHT9p68J18X 

E Y = 0,3 .;. 0,5 Sse H Ey 0,8 .;. 1,0 Sse, pacnpeaeneHae HMeeT paeHOMepHbiit xapaKTep 

/pH C, 5 li 6, COOTBeTCTBeHHO/, 

.LlnH KOHTp OJlH B cnyqas:~x, npet:tCTaBJ19HHb!X H8 I"HCTOI"p8MMe pHC. 4, 5b!Jlli Bbl'IIICJleHbl 

f,/ + -
TT TT y 

llpH YC110Biili, 'ITO TT ± -M930Hbl H y -KB8HT llpHI!at:tne>KaT 083Hb1M B3aHMOt:te'~c,-

BHS'IM, nonyqeHH09 pacnpe t:tenOHHe BeJlH'IHH ,If + - npHBe .ll eHO H8 pHC, 4 B Bli t:te nnaBHOJ:I 
IT TT y 

Kpi!BOJ:I, C TOll >Ke UeJlbiO t:lJlH YK83aHHblX cnyqaea 6b!J1H B bl'tHCJteHbl 3cpc):leKTHBH bl9 M8CCbl 

CHCTeM, pacnat:taJOWiiXCH Ha t:taa rr -Mea oHa Ot:tHoro aHaKa H y -KeaHT ( M + + ) , 
TT- TT-y 

pacnpet:teneHtie KOTOpbiX T8K >~< e npet:tcTaeneHo Ha p11c, 4 l nyHKTiipnaH rtiCTorpaMM al. XapaK-

Tep pacrrpet:teneHHR H8 p!iC, 4 nOK8 He 003BOJ1S'IeT H8M C onp e_ eneHHOCTbJO CBH3hlB8Tb MaK-

CHMYM e pacnpe n eneHHH ,\/ + _ c c cywecTeoeaa!i9M pac n at:t 2. w -MeaoHa n o cxeMe 
TT 7r y 

+ -W .. TT + TT +y 

)J Jlll peLU.9HH 51 BO!Ip0C8 H905XOt:tHM O t:taJ1bHell w 99 pac iJlHp9Hli e CT8THCTH KH, 

LlpyraH HCC11et:tOB8HHaH HI'IMH 6 0 3MO>K HOCTb o5p830B8HHH y -KBAHTOB CBH3aH8 C 

+ 
rrOHCKOM paJJH8UHOHHOI'O p8CH8Jl8 no CXeMe X 

2 
·+ 1T- + y • DnH <~ToR uenH 5htJ1H Bhl'IHcneHhi 

acpct.JeKTliBHb!9 M8CCbl -cHcTeM I M + 
rr-y 

rrty I, PacnpeaeneHHe STtix eenH'IHH, no-

:TpOeHHO C Y'I 9TOM 9~cP9 KTHBHOCTH pCI'HCTp8UHH Y -Ke&BTOD, npHeeaeHo Ha pHc. 7 

/cnnowHaR rHcT o rpaMMal, K OHTpOllbHOe pacnpeaeneHtie acj)cl)eKTHBHbi X Mace .u + 
TT-y 

Bbl-

I 
~HCJl9HHhlX rrpH YCJlO~HH, 'ITO TT - -Me30Hbl H y -KeaHT npt!Kaane>KifT K p llOHbiM B3BHM o -

.(.l 9~CTBHRM , OTM9'!9HO HS pHC, 7 rryHKTHpHOit l'HCTOI'p8MMOJ:I, Ha p HC, 7 H81"9C9Hb~ T8K>1<9 

xl B paGoTe/8/ npHeeaeKbi apryMeHTbi e nonbay pacnaaa 11 .. 2 y • K co>KaneHHIO, 

CllOJlYOT OTM9THTb, !TO 88TOp41 li9 npOB9llH 8118ll0I'H'IHOI'O pOCCMOTp9HHR llpOU9CC8 11-+ TT 0 + y 1 
[) CIH13U C 'l OM , C 'lliC TO SKCfl9p!iMeHTBllbHOA TO'IKII 3p9HHR1 91"0 nOKa 'ITO HEMb3R C'IHT8Tb HCKJ1lo·

'10Hlib!M, 

xxl Cpe .ct HS!R oum6Ka B onpeaeneHHH t.f + - cocTaanHna 5%. 1 1 
xxxl AHanorH'IHbtA pe3ynt;~TaT Obrn TllK»<e 

17no~y.fen t:tpyroR rpynnoA B lfaweA lla6opaTopJJ 

4 
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cf>a30B bie KpHBbie, cooTa eTcTBYIO illHe peaKUHH " + N .... N + k11 , pacc'IHTaHHbie a npe.onono

»<e HHH , 'ITO y -KB&HTbi o5pa3y IOTCR OT pacna .o a 11 o -Me3oHa. CpaBHGHHe pacnpe.oene

HHll, npi~B e.oeHHbiX Ha pH c. 7, no3BOnReT aaKiliO'IHTb, 'ITO MaKCHMYM npH M +=2007300 M aa/c2, 
IT'")' 

nO-B if.OHMO r-a y , He CBSI3a H C CY Lll9 CTBOBaHH9M KaKOrO-IlHOO pe30H8HCHOI"'O COCTOstHHst, pacna.oa-

± IO!ll9l"'OCSI IlO CXeMe X 
3 

-+ TT + y . 

0TM9THM, 'ITO ~ pacnpe .o en~HHH .If 
11
± y M 0 )!( H0 O»< H.OaTb OOilbWOJ"'O cf>OHa OT Cll)''la-

ea c p o»<.oeHHeM " 
0 -Me30Ha, a TaK»<e BKna.oa OT cnyqaes c pacna.ooM 7) -Me30H8 

If T • .O . LfTo6bi B KaKoli-TO Mepe CHH3HTb 9TOT cPOH, Mbl HCKil!O'IHnH H3 pacnpe.oeneHHst }J ± 
rr y 

cny"'a H c E y < 100 M sa , E Y = 250.:-300 Mas H c E y > 500 Mas. B nonyqeHHOM Ta-

KHM o5pa30M Cll9KTpe scf>cf>e KTHBHbiX Mace /pHC, 8/ Ha5Ili0.0 89TCst MaKCHMYM S paliOHe .If + .. 
2 TT~ 

"' 500 :-550 Maa/c • H a pHc. 8 npHse.o eHO TaK»<e ltOHTpOilbHOe pacnpe .oeneHHe M t. 
TT y 

pacc "!HTaHHOe .o nR aTHX cnyqaes /nyHKTHpHast rHcTorpa MMal. VIa conocTaaneHHst rHcTorpaMM 

Ha pH c. 9 cne.oyeT , 'ITO MaKcHMYM npH M + "' '500-i-550 M aalc2 noKa 'ITO npe»<.oespeMeHHO 
TT- y 

CBSI3hlSaTb C pa.o HaUHOHHhlM pacna.OOM H9KOTOpOrO p930HaHCHOI"'O COCTOstHHSI, 

B 3aKill0'19HH9 OT MGTH M , 'ITO B OT05paHHbiX HaMH TT N -s3aHM0.09liCTBHstX M bl He Ha w -

IlH '19TKHX llpOS!Bil9HHll pe30HaHCOB THila 

JV\bl 5naro.oapHM B.VI. BeKcnepa 3a BHHMaHHe K pa5oTe , B.r. rpHWHHa, r.VI. KonblllO

sa H Jl.E. OKy HR 3a none3H&Ie o5cy»<.oeHHR H pR.o ueHHbiX coseTos , a T&K»<e P. A.ApHnoaa H 

A .11. WKnOBCKYIO 3a noMOillb a pa5oTe. AaTOpbi 5naro.oapHbi rpynne na5opaHTOB, npHHHMaB-

WHX y'laCTH e B 1~3M9p9HHSIX H p8C'I9TaX. 
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PHc. 1. 3HepreTH'IecKoe pacnpeaeneHHe y -KaaHToB a n.c.K anSI 11 'V -a3aHMoaeAcTBHA 
- nyHKTHpHaSI rHcTorpaMMa, HaeorpaMMa - cneKTp y -KsaHTOB anSI E Y 

E = 1507400 M a a. 
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PHc. 3. 

PKc. 4, 

N 
lOO 

iGO 

M,.,.,.r (6J! ·r• .' 

Pacnpe.lleneaHe M + - .ll nR acex " N -aaaHMO.lle llcTsall. nnasaaH KpasaR 
p8CC'fHT8K8 no CT8;HC~H~9CKOA TeOpHH npH nOMOlllH Ta6nHU cnyqal!Hb!X 3B93.ll/12/ 
a npe.llnono*eKHH, 'fTO see y -KaaKTht o6paay!OTCR npH pacna.lle " o -Meaoaos. 

"' 
IIIII 

Ito 

100 

10 

--, 

Cl Q~ 0.1 o.l Q1 Ql 0.1 l.O II tl tJ <• tJ 16 t.1 t.l ~~ rt1 (51~ : •) 
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