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In the~5-th]oint CERN-JINR eXperiment (Bologna-Dubna:Milan collabo~~tion) at 
the'IHEP accelerator {40 Gev '11"--beam) the reaction· · · ; 

. - - '·. • . ·-i 

1r-+A~ 1r+ +tr-+ tr-+A (1) .. ..;· 

. of the pion diffractive dissociation· on n~clei, was 'in~estigated by'th(!'"agnetic spark 
· spectrometer (MSS"JINR) set-up: Abou! 120 thousand events ofthetype {1) have 
. been detected on 9 nuclear targets (Be, C, AI, Si, .Ti, cu·, Ag, Ja,.Pb) with the~_.. 

tranSferred momentum .t' less. than that' for the first diffractive minimum for each:::: 
target. Th~' experimental set-up.and obtained results' were presented elsewhere/1•2•31. · ·. 

-- . . In .these papers we .have reported on observation of tW<>· resonance8 in the three- . 
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pion system with,quantum numbers of '11"-meson which have been interpreted as pion _ 
radial excitations. ,The masses M and widths rofttle re8onances are: -· 

·-
- M:::1240±30 MeV ·-. -- M:::1770±30 MeV 

r = 360±35 MeV-; · ·. r = 310±50 MeV. 
, ... 

- . : ' __ .:- \ ,',. , __ )_ ·. ' . . . . - . .• . . . . -, .. 

· _Now these ·both resonanceS have been ir~dependently confirmed/~,5/. Anattemwwas · 
undertaken. to make: a joint description of. excitatiorl levels of p and '/1" mesons in 

_: __ paper/61. But the satisfying results have not been obtained a·~ the authors suggested 
··· thauhere should be one f!!Ore :pion· radial 'excitation .with arnasS in the ra'nge of 70Q- ~ 

. 800 MeV. 1 As is shown in work/7/ I the estimate. ofthe situation in' this mass range .· 
may be done ·with the earlier obtained data. . · . 

We have performed .the parti~!.:wave analysis of the· experimenta-l data of the old · 
: MSS set~up inthe three-pion effective mass region Jowerthan900.MeV, which have 
"not ·been studied, (Fig. 2) in papers/1
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'. We'have•used the pr~gra~· of Illinois 

Universityl81,1 asbefore. The difficulties of the analysis in this range are: a) the 
geometrical efficiel'"!cy of the set-up decreases/9~ (Fig. 3); b) only_ about 5000 events 
are left for the analysis'; . ·. · · · · . · . · -

. It has been fqundearlierl2/ that 5 partial .waves 0..:.. s; o-P, 1 + S, 1 + P and 2-D are 
_ enough to:de5cribe the proce5s (1}. The possible-coptribirtion·of waves ~+,,1-:,and -· _ 

2+ .. was 'sup~ as soon as the spectrometer-trigger system selected the events 

· , · 1This hypothesis does ~not contradict the results oi wo~rks il,J,J/ a.S. soon. as· the ~perim~t&J da.ta. 
- a.n&Jysis from MSS set-up WaS-performed iri the mass r&nge higher tha.n goo MeV, Fig. 1. . ... · .. 
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Figi ·-Distribution of3-pion invariant: 
-· .. ·masses with t'less than that · · 

for the firsf'diffractive·minim~m ·· ., 
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_ elasticscattering1 1~{. The data from all the. ninetargets Jiere sumrriariz~ for the 
:~- analysis. • The partial. wave' ana-lysis has been performed iri the range.of three-pion 

. effective 'masses from 600 up to 900 M~V. The re5ults for the wave o-:-S are 'preSented , 
in'Fig:A The.variation in the relative phase (o..:.s;.·Q..:. ~) (Fig:'~S)_is observecl from 

-~ 

_ :-90°to t_60° for 31r..:..masses from. 720 to 770 MeV (the arguments to use wave o-P 
<· . · . 'as the reference wave, ~re the sa["~· as in paper13l).· Such behavior of. the relative _ 

phase indicates the existence oft he. resonance state in o-S wave.·· To determine tht:f 
parameters of this resominc~. the tit of o-s wave intensity has. been peiformed with 

.-. , .. 
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Fig.3; -Geometrical efficiency of MSS-JINR set-~p a~'function 

· Brait-Wigner function and exponential background assuming that the phase ofo-p 
wave in' the region of-720-770 MeV, is constant. Non-reSonance background is--shown 
i~ Fig. ,4 .with full line (the:·pimiriieters ofthis background expo~ent·determined by . 

. using int~nsity of o:-S wave b~yond re5onance region 720-770 ~eV). The .foii<>Wing .- -. 
,. · ·· . of the 31!" ·effective mass _ - · -> -'--"-. . 

'---.' 
- i / reso_nani:ej>arameters have. been obt~ined: · · · :"' 

"--,, 

-- ~lth~ut ~~lt~tion· o~t~e tar~~t lmde~ The description ~Lth~ ~res~~ance deca~ into ' 
t~r~ piori.s, has. been performed with the. cas~ade mo~el d~rough~!on plus ~ipion. , c- -· )l_. _ 
D1p1ons w1thstate fP = r and 2~ ~re ~ery .well descnbed w1th p(770) an~ /z(l27-0) · . .i~l • 
resonances,- respectively, and for d1p1on m state o+ we have used phase sh1fts of 1r11: ' q 

- • _,'. ,-, 1 • '-• "·~-"'-•, ___:v-/ '• > • ., ] •' ~·: •• :. -, '/ ,· •",· •• ,~' ·,' ~~ 
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M=749±30 MeV f=32±17 MeV, 

where the. errors ~re only statistical:~ Th~. p~rform~ a~alysis allow;one tg conclude 
. . ·" \ . 

-that there is some resonance state in the three-pion system with quantum numbers of· 
tr-meson in the 'mass ra_nge predicted i~paper/6/ ,for the first radial excitation .. 
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MBaHI>IUHH IO.M. HAP· 
HoBoe pe30HaHCHOe COcr051HHe o~s B AH<t>pa~OJ 
poJKAeHHOH TpexnHOHHOH CHCTeMe 

BhlnOJIHeH ·napD;HaJlbHO~BOJIHOBOH aHaJIH3 0 
KOrepeHTHO poJKAeHHhiX Ha AeBSITH .si,ll;epHhiX Ml 
~-Me30HOB 40 rsB, B AHaria30He_ sqxpeKTHBHI 
900 MsB. MHTeHCHBHOCTb BOJiHhi o-s H ABIDKeHHf 
pe30HaHCHOH npHpoAe STOrOCOCTOIDIHSI C MaCCOH 1 
r. = 32 ± -17 MsB. 3TOT pe30HaHC HHTepnpeTHpy 
B036yJKAeHHe nHOHa. 

Pa6oTa BhlnOJIHeHa B Jla6opaTopHH cBepXBhi< 

. ,. 
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IIpenpHHT OtTheAHHemmro HHCTmyTa SIAepHbiX H< 

Ivansllin Yu.I. et al. -1 · 

Evidence for a New o-S Resonance 
_in the Diffractively Produced 3Jr-System 

A partial-wave analysis ~as been perlorm 
coherently produced inside the 3Jr mass interv, 
nuclear targets in a ~- beam at 40 Ge V. Intensi1 
o·s wave prove the resonance nature of the state 
andwidthr=32 ± 17MeV. This state is interpret 
of pion: 

The investigation has been performed at thf 
.JINR. 

Preprint of the Joint Institute for Nuclear Re 


