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ni06HM OB 8.6., My U310Hb, nopTHOB8 C.Vl., 

CTpenbuoa B.H. 

P- 1629 

VJccne.QOB8HHe y -KB8HTOB, B03HHK8101.UHX npH B38HMO.Qei!CTBHH 

17 -Me30HOB C HyKnOH8MH H S1.Up8MH npH 8HeprHH OKOnO 7 r ae , 

Ha 3HaqHTenbHO 6onbi.UeM CJfJHCTHqecKOM MaTepHane yToqHSliOT 

c11 BbiB O.Ubi , nonyq e HHbie paHee B • KpoMe Taro, coo6L!fa!OTCS1 pe-

3 ynbT8 T bi noHCKOB MHoronHOHHbiX pe30H8HCOB THna X-+ rr- rr + rr- y 
H T,n. 

nperrpHHT 06benHHeHHOrO HHCTHTYT8 HnepHbiX HCCnenOB8HHlt. 
D,y6Ha.l964. 

Lyuhimov V.B., Mu Tzung, Portnova S.I., Streltsov V.N. p- 1629 

Investigations of y -Quanta, Produced in Interactions of rr --Mesons with 

Nucleons and Nuclei at "' 7 Gev . 

I ll 
On a much more enlarged statistics conclusions obtained earlier were precised 

Beside this, results of the search for multipions resonances of the type X-+~rr+ rr-y 

and so on, were reported. 

Preprinto Joint Institute for N..lclear Research. 
Dubna. 1964. 
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0CHOB !-l 8.H ueJib H8CTOSl U10 A: 

C TEITHCTHt.t eCKOM M 8Tepuane Bb!BOJ 

P a6oTa 6wna BbJnonit~Ha Jta 

Y:8HH On 11 -Me30H8MH C HMflY11 bo 

cpOTOrpaqmil II Hal\neHO OKOHO 2,: 

Kpai\Heil Mepe OllH Oii 3HeKTpOHHO· 

eo6bJTIIH Mbl IIOIIY'<Hnll 1044 Heyn 

nap, a TaK)I{e 753 saaHMon·elle T 
+ 

pble eonpoBO)I{ll8 1111eb 87 1 e e 

HOB C HYKil OHBMH HCIT01lb30B811H C I 

Ha p11 e . I B BHlle rl!eTorp 

KBaHTOB B na60p8 TOpHOll elleTeM< 

BHeceHbi nonpaaKH, yYHTbiB8IOlllH• 

+ -
TOB no e e - napaM OT 3He 

pHeyHKa, rHeTorpaMMa He 06Hap 

JlH\.fH€ 8 HOM811HA T8KOrO THIT 8 CB 

T8JlbHbiX H C TQt{HHKOB y -KB 8 HT 

Hoe Ha p11 e . 2 :JH epr e TH4 ee Koe f 
+ -

Hl!eM seex 2088 e e -nap, T· 

Il l 
30M 1 H8 WH 11p8)K HHe .08HHbl8 

raTe cyi..uecraeHHoro yae niPieHIH 

HM811H aeno CO 3 H8\fHT8JlbH OH C': 

llllH 

Cne.nyeT,anpoqeM , OTMeTJ 

rr:::.p B3811M OlleileTBI!i\ ( 

aHoMBIIIIH s o6n ae TH E Y = 0,2 

KpHBbiX HllHeceHbi pactt e THbie p1 

rr - n B3811MOlleileTBIIil (pile . 

8HOM8nH.H: • 

.[lanee, l!enonb3yH eo6biTK 

.neneJHie 3c:t>cPeKTHBHbiX MBCC .OE 

Hoe pacnpeaeneHHe HM eeT TOni: 

H a. ToT ¢aKT, '-ITO M bt He Ha6 J 

x/ Vl enonb3ye MbJ e HH>K e e 

paHbw e . 
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0CH0Bll8H u e n b H8C T OR U.....e A: pa6 0 Tbl C OCTO SIJ1 8 B YTO '-!H e HHH H 8 3 H 8 '-IHTeJl b H O 50il b WeM 

I l l 
CTBTlfC TH4 e CKOM M BTe pHane BbiBO,D,OB , n o nyqeHHbiX H f.:IMH paHe e 

P a6oTa 6o,w a Bblfi01111 0 JW. H a 24 -m!Tpo s o il npon a Hos oil ny3 blpbK osoil K<>M e p e
1 2 1 

o6ny

'! eH Hoil TT -M e30H 8 M>! C >! Mny11bC8M>f 6,8 >! 7 , 5 r a e/c . 6 bJ11 0 npo CM OT p e HO OK 0 11 0 10 T biC . 

cpOT Or pacj:JHl! >! H 8 l!,ne HO OK 0 11 0 2 ,3 T L!C . C 06 bJ T>fli, CO fl pOBO >KL\810W>!XC H 06p 83 0 B8H>f e M n o 

Kpa i!Heil M e pe o .nH o ii 3 11e KT pO HHo- no3HTp OHH Oil napb/
1

• B p e3y11bT8Te o 6pa 6oT K>! yKa38HH blX 

co6bJT>! il Mbl n o ny 'l >f11>! 1044 HeynpyrH x TT - N B 3 8 >!M o.neilc TB» ll , co.ne p >KBW>!X 1 2 17 e + e--

nap, a T8K >Ke 753 B38KM O.O.'e A C T B H SI n e pBH4H bi X rr - Me30H O B C H.O.pBM H yrn epo .aa, K O To-

+ 
p br e COflpOBO>K ,I:l811HCb 8 7 ! e e - nap o li. npH BbJ,I:le JleHHH B38 HM OlleliCTBHil 7T 

H OB C HyKnOH 8 MH HC fl 011b30 B 8 11HCb o6wenpHH HT ble KpHTep >!H O T 6opa
131 

Ha p>! c , I a su.ne rH c TorpaMM bl npe .nc T a sneH o 3H e pre TH'I eC K Oe pacnpe.nen eH >~ e y -

KB B HTOB B 11 B 6 0p8TOpH Ol! C HC TeMe K OOpllHH8T (n.C . ) ll11S1 TT-- N B3811M Ollel!C T B Hl!. npH 3 T OM 

BHe ceHbl n o npas KH , y 'IHTbiBBJO WHe 3 BBHCHM OC Tb 3cpcpeKTH B H OCTH p e rncTp a uHH y -Ksa H-

TOB no e + e - napaM OT 3 HeprHII H r eoMeTpH 'IeC KH X ycnosHl! ( c M /
31 

). K a K B >lllHO H3 

pHC yHK a , f'H C T O rp8 MM 8 He 06H a py>KHB8eT 3 8M e TH bJX H e M OHO T OHH OCTe A . V1 3 B e CTH 0 1 qT Q H a -

JlHttH e 8 H O M 8 11HA T 8 K O f' O THfi B C BH.Ue TellbCTB OB 8 11 0 6 bi B fl 0 1l b3 y Cy WeC T BO B 8 HH R .O.Ofl 0 11HH-

T e llbH hi X H C T O ttHH KOB y - KB8 HTOB, H e C B SI 38HH hi X C p 8C fl 8.UO M 1T O ...,. 2y 

H oe H a p Hc. 2 s H epre TH Y.ec K oe p a cnpe .ae n e HH e y -KB8HTDB 1 fl OC TpOeHH Oe C H C ll 0 Jl b30B8-

+ 
H He M scex 2088 e e -n a p, TBK>Ke He HMee T B>l llHMbi X H e M OH OTOHH OC T e ll. T a KIIM o6p a -

/ ll 
30M 1 H 8W H n p e >K HH e .0.8 HH bl e 0 H811H4HH 8 H O M 8 11HA B c n e K T p B X y - K B 8 H TOB B pe3 y1lb-' 

T a T e Cy LUeC T B e HH O f' O y Be11I.f4e HIH1 C TBTHCTHKH H e fl O .O.TBe p .O. HJlH Cb . n o -BH.UHM OMy 1 paHee M bl 

HM e nH .aeno CO 3 H 8 4HTe JlbH O A C T B THCTH'-!e C K O A ¢ nyKTy a uH e A. 

C n e.a.y e T , a npo 4 e M, OTM e THT b , '-!TO a c n e KTpe y - KB 8 H T O.B 1 flOCTpOe HHO M T O JlbK O 

B3BHM o .a. eAc T B HH ( rH c T o rpa MM a p H c . 3) , B 0 3 M O>+< H O , H a6n JO.a aeT c H H e K O T o p aH 

8 H OM 8 11HS1 B o6n ac TH E y = 0,20- 0,35 r 3B ( ll11 H cpasHe HII H H a p>! C . 3 B BIILl e lll1 8 BH bi X 

KpH B hiX H llH e c e H hl p ac Y. e TH bi e pac npe.ne n e H HR ). YTo Kacae T cst c n e K Tpa y - KB 8HTO B .0. 1151 

11 - n D38HM O.O.e i\CTB H i1 ( pH C . 4 ), T O OH 1 K 8 K B H .D.HO H 3 p HC Y HK 8 1 H e H Mee T 38M e THbiX 

8 H O M 8 11Ht\. 

n a nee , H C fl 0 llb3YSI co5blTHH c '-!H C n OM y -KB8H TOB NY :::. 2 ' Mhl llOCTpOHn H ' p a cnpe -

nen e H>! e 3cpcpe KT>!BH bJX Mace .ns y x cp OT OH OB (pH c . 5 ) . KaK HBC T By e T H3 p>~cyH Ka , yK a3aH-

H Oe pacn p e.n e n e HH e HM ee T T OflbKO Oll. HH M 8 K C HMyM , C O OT BeT C TBylOW. Hi\ M8CC e rr - Me3o-

H a , T oT cpB KT, 'ITO M bl He H 8611 JOllBeM M 8KC HMyM 8 B p a l!oH e /.1 yy = 0, 5 5 r 3 B, YK83 bi BBeT 

x/ VJ cnon b3y e Mbl e HH>K e C 0 6bi TH SI B K 11J0'-!8JOT B ce5 SJ T 8 K>+< e cny Y. a H , OT 0 6p8 H Hbl e H8M H 

p 8 HbW e , 

3 



HB OTCYTC TBHe 38M 8 THOI"' O BKn8.!18 pacn8IlOB BH.!l8 1] -+ 2y • nocne.O,HH.A pf'3y n:-.TBT ! 

O\f8BK .O.H 0 1 llOXO.UWi ·H B C 0 rii 8 CH.H C n o nytteHHblMR BbJW9 B b! BO.!l8MH. 

Cne nyiD UlHlt nnnpoc , KOTOpbrA 6 brn H BMH CHOBa Hay'"leH, KacaeTcR n o H C K OB pli.!IHBUHOH-

HbfX p a cn 8 .D,OB p €301-:lA HCHbi X COCTOSIHHA C y1.18 C TH8M 38pSI.>K8HHbiX TT -Me3 OHOB . 8 \f8CTH OC-

TH, on 51T b 6 brna Hccnenoeau a B03MO.>KHOCTb cymecTBOB8HKSI peaoHaHca, pacna.aaiDmerocst na 

c xeM e M + - .un11 X 
1 

·> "+ "-y • C ~nol! uenbJO 6bmH BbJ qHcneHbi :>cpcpe KTHBHbJe MBCCbi 
" " y 

D3BHM o.uellc TBHll. Pacnpe.ueneHH e M ""Y .uns1 co6hiTHJ! c qHcnoM aap>DKeH-ac ex " - N 

HblX \f 8C T H U n 
3 

= 2,4 ( 1T: p R3 81!MO.Uel!CTBH!I) npe.UCTBBn eHO H6 pH C. 6. 3 .uecb )l(e B 

sn.ue nnaBHOI\ KpHool\ HaHec eH o cj:loHoaoe pacnpe.!leneHHe, KOTopoe nonyqeHo npH KOM6HHHpo
+ 

B8HHH TT -M e30II OD 1{ y -KaaHTa 1!3 pa3HbiX B3aHMo.uel!cTsHJ!. KaK BH.UHO 1!3 pncyHKa, 

B paJ!oHe MBCCbl M 1T1T}' = 0, 7 - 0,8 r3B Ha6n iO.QaeTCll lli!K, KOTOpbiJ! BbiCTynaeT 6onee qeM 

H8 .088 C T 8H..ll8pT H blX OUJH"6 KH H B .ll ll118BHOi:t K pHBOA. 0.UH8KO Mbf He C1.1H'I'88M yCT8HOBII8H

+ -
HbiM c y wec Ta o ea HH. e peaoH a H c a c pacna.a.oM X 

1
-+ rr " y , T.K., B ttBCTHOCTH , He HM eeM 

B03MO}KH OC TH 11 3 - 38 60IIbWOf'O <.floH8 .O,€T811bH O H:CCII€JIOB8Tb cny1.18H H 3 H8611JO.!l88MOrO 

M8KCHMyM 8 . 

+ 
H a pH c. 7-11 npe.ucTasneHbi pacnpe.ueneHHe M ""Y H :>cpcpeKTI!BHbiX MaCe 1T- y -

CHCTeM .Unll C06 bJTI!il C p63HOll MH O)I(eCTBeHHOCT bJO, a TaK)I(e CyMMapHbJe pacnpe.ueneHHll. 

KaK BH..llHO H3 pH c yHKOB, ace OTMeYeHHhte pacnpe.a.eneHHSI He HM elOT aaMeTHbtX MBKCHMy

MOBx/. AHanorH\.fH bllt BbiBO.O 06 OTCYTCTBHH 1..J9TKHX M 8KC HMyMOB M OMHO c.aenaTb HCXO.O.SI 

H H3 BI!.Ua pHCyHK OB 12 II 13, Ha KOTOpbiX n pe.UCTa'BneHhl pacnpe.ueneHHll 3cpcpeKTI!BHbiX 
+ + 

M B CC 11-TT-TT y H 
+ 

1T 
+ 

TT 11 TT y - CHCTeM . 

4To KacaeTCll cne.uy10wero rpacj:luKa ( p 11 c. 14), TO oH npe.ucTaBnl!eT co6ol! cneKTp 

MBCC H e A T p 8 11bHbiX C HCT€M H 3 4 - x TT -M e30HOB ( lof + + 
" 1T Tr 1T 

). 06pawaeT Ha ce-

6H BHiiM BHI! e TOT cj:laKT , 'ITO He6onbWOil Bbl6poc , Ha6nJO.UB8Mblll B pa il cHe Mm ~1 , 3-1,4 r :>s , 

fl O n o n O)f{ 8HHlO H WkpHHe COBTI8.D.8€T C 8H8110rH \f HbiM BbJ6pOCOM , H8611JO.U€HHbiM B pa60Te/B/. 

8 C BH 3H C 3 THM 6btn o llOCTpO€HO CyMM8pHoe pacnpe.aeneHH€, B KOTOpOe Mbl BKil fO'-IHil H D.BH-

/5/ -
Hbi e pa6 oTbi (pH c . 15). B BH.Ue nyHKTIIpHoil rHcTorpaMMbi Ha :> TOM pHcyHKe HaHeceH o 

cp OHOBOe pac npe.ueneHHe, n onyqeHHOe npH KOM6HHHposaHHH 11 -M e30HOB R 3 p83HbiX 

B3BHM O.U e i\CTBHil . 0TMeTnM , 'ITO Bb16poc npll 1,3 - 1,4 r3B He COBfiB.UaeT C nono>KeHHeM 

MBKCIIMyM a cpOH OBO!'O pacnpe.ueneHIIll I! npeBbiWaeT BenH'IHHy cpoHa no KpaJ!Heil Mepe Ha 

.089 C T8H JI8pTH hl9 OWH6KH. 

B 3 8KillOl.feHH e OTMeTH:M , ttTO .anSI oTo6paHHoro HBMH Knacca " - N B38 HMo.ae AcTB HA 

Mbl H9 H8WI1H 4€TKHX npOSIBI19HHA p e30H 8HCOB , p 8CTI8LI8FOWH.XCH no C X €M€ X ... rr+rr- • 

B qacTHOC TH , a aMeTHbiX TIHKOB He HMeeT H pacnpe .a. e neHHe M"" .un11 cny '!aes c n 
3 

2 , 

x/ 3.D.€C b Clle .Q.yeT OTM9THTb1 YT0 1 K8K H p8HbW€, 6btl1 8 np089.0.€H8 p836KBK8 ClleK-

TpOB M ""Y " M "Y no :>HeprH!IM y -KsaHTOB , o.uHaKo 3 TO He npHaeno K B03HHK-
H OBeHHJO K0KHX-nH 6 0 TIHKOB. 

4 

"' 

0TCJ0.0,8 MO>KHO 3ll Kn FO tHIT b, '"11 

p -M e30H6 

HOll a
161 

a < p 
0,5 M6 . 

A BTOpbi 6naro.uapHbi M.l-

.neHH SI 1 a TBK)f{e ll .K. K onblnt 

pB.Ubi no6naro.uapHTb rpynny I 

H COTpy.OHHKOB B bittH C IIHT€11bHC 

neHHe nporpaMM pacqeTOB . 

I. B.5. ll J061!M OB, My-U310Hb 
3. TpKa. )K3T<P, 44 , • 

2. BaH r aH-qaH, M.VI. Conos 

3. H.r. 5Hprep, BaH r aH-qa> 

HHUKa<r, .Ll.K. Kon bin oE 
ropeuKHJ!, !O . A. CM o po 

4 • .lv\ . VI . .[lbiMeHT. r .VI . Kom 

5 . B.A. 5en<rKOB, B .VI. BeKc/ 

A.K . MHxyn, B.H . f 
P-1506, .Lly6Ha, 196< 

6. P. Fleury, G.Kavas, F.Muller, C. 



),[lBMH,. 

K8CBeTC51 llOHCKOB pli.D.HBUHOH-

[bJX T7 -Me3 OHOB. 8 l.{8CTHoC-

>e30HBHc a , pacna,llBlOLUerocR no 

BH bie MBCCbi M + - .onSI 
11 11 y 

C06blTHii C 'iHCflOM 3apSDKeH-

1eHO Ha pHC, 6. 3JJ.eCb }f{e B 

opoe nonyqeHo npH KOM6HHHpo

'BH ll. K aK BHJJ.HO H3 pHcyHKa, 

<OTOpbll! BblCTyn aeT 6onee qeM 

Mbl He Cl.{H1'89M yCTBHOBneH-

t T.K ., B q8CTHOCTH, He HMeeM 

cnyqaH H3 Ha6niOJJ.aeMor o 

+ 
3cpcpeKTH BHblX MaCe 11 y 

e cyMMapHb!e p acnpeaeneHHS!. 

1e HMelOT 38MeTHbiX M8KCHMy-

(MOB MO>KHO C.09fl8Tb HCXO.O.SI 

acnpeaeneHHR acpcpeKTHBHblX 

JH n peD.cTaBnSi e T co6ol! c ne KTp 

1T 11 
). 06pawaeT Ha ce-

.!bill B pal!oHe M<TT ~t,3-!,4 r as , 

:oM, Ha6niOJJ.eHHhlM B pa6oTe151 

~~ B KOTOpoe Mbl BKfl lO"'Hn H ,aaH-

I~ Ha 3TOM pHCYHKe H8H9C9HO 

iT -Me30HOB H 3 p83HhiX 

a He coana.aaeT c nono>KeHHeM 

Hy cpoHa no Kpai!Hel! Mepe Ha 

Knacca 11 - N saaHMOJJ.e l!cTB Hll 

iXCst no cxeMe X
1

-+ "+"- ,. 
a nn cn y qaea c n 

J 
2 , 

1a nposeaeHa pa36HBKa cneK
lKO STO He npHseno K B03HHK-

0TCJO,ll8 M Q)t{ HQ 38 KnJOttHTb 1 'iTO B C06biTHHX OT06pBHHOrO HBMH THn B Ce1.JeHH9 pO>t<,ll9HHSI 

u 
p < 0,5 M6. 3TOT BbiBO.U He npOTHB Ope qHT 1 H BnpHMep , 0U9HKP. , nonyqeH-

ABTOpbl 6naroaapHbl M .VI . n oaropeuKOMy 3a BHHMaHHe K pa6oTe H n one3Hble o6cy}f{ 

JJ.eH!HI, a TaK}f{e D.K. Konbmosoii H M. CnblpKe3 3a oKa3aHHYIO noMOWb, KpoMe Toro, Mhl 

paJJ.bl no6naroaapHTb rpynny na6opaHTOB, npHHHMaBwHx y<IBCTHe B H3MepeHH SIX H pac qe Tax ., 

H Cl>TPYD.HHKOB Bbl'iHCm!TenbHOro ueHTpa VI .M. VIBaHqeHKO H A.¢. n yKbS!Huesa 3a COCTas-

neHHe nporpaMM pacqeTOB. 
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p R C. \. 3uepreTR'teCKOe pacnpe)leoeHRe y - KB8HTOB B O,C, )lOll 17 - N B38RMOJl e liCTBRl! , 
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6 

' . • 
•• 

p '" c . 3. 

f 

p H C , 4 , 

-·wn " 

" 
'II •j II 

8HepreTHqecKRl! < 
( n J a 0,2,4,6) . 
l!HH npeJlnooo>Kel 
HOB C npHBne qeHR 

nyHKTRpHOl! ORHRe 
'la liHbiX aseaJl/4/ 

- "r 

3HepreTHqecKRll c 

( n 
3 

• 1,3 ,5 ,7). 



p '" c . 3. 

• .Qn!l 11 -N B 38KM O.ll9 l!CTBHl! . 

BBHTOB B n,C • .Qn!l 11--/f pH C, 4, 

3HeprerHqeCKHl! cneKTp y -KBBHTOB B n.C • .Qn!l 11--p B38HMO.Qel!CTBHll 

( n J ~ 0,2,4,6). nnaBH8!1 KpHB8!1 (cnnOWHB!I nHHH!I) nonyqeHa H B OC H O s a 

'HHH npe.a.nonO>K9HlHI 0 COB na.neHH:H KMnynbCHbiX cneKTpOB 11°- H TT - -M eao

HOB C n pHBneqeHR9M .llBHH b!X p 860Tb/3/ , npn pacqeTe KpHB Oll, HBHeCeHHOl! 
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