
OS"bEllHHEHHblti. 
HHCTHTYT 
R.D.EPHbiX 

HCCliE.O.OBAHHVI 

.LlytS~a. 

'· I 

., 
I 

.' El - 4252 

' . 

. -I • 

!· 
;~·· ... 

'N .P .Bogachev, Yu.A.B11dagov, V .B.Vinogrado':, 

-· A.G.Volodko, V~J>~·Dzhcl~pov·, V .G~Ivano~~ . 
' ·. -' ,· - . -~' \ - ' \ : . ' '. 

- •.. . -·=·· .. '!$. ... 
1: . : 

·-··-! .. 
.. -~

• .. 
• •• . t:: . 

. '_. .. 
~-

~.v.S.Klad~itsky, S.V~Klim ~nko, ~Yu.F.Loin akin~ 
' -~. I , . - - ' '· 

,..· 

G.Martin~ka, .yuj>.l\fereko~, J.Patocka , 

:_ :V-.B.flyagi~, P~V .. Shl;apriikov 
. . . 

.\ . I 

.:· 

--~-ESONANCE Y~· (13_27)_-.A-+-}' _ 

.\ .:- .· . : ,· . 

··_\ 

'--

,'---.. .. 
. \ 

\ i '-' 

\ .. 



l 
i 
I 

' 

I 
l ~ I , 

(/··· ·~ 
.I·~. 

.\ "'1'· ~ 
·~ 

·;r. 

' ~ ··, 

• 

El • 4252 

N .P .Bogachev, Yu.A.Budagov, V .B. Vinogradov, 

A.G.Volodko, V.P.Dzhelepov, V.G.Ivanov, 

V.S.Kladnitsky,' S.V.Klimenko~ Yu.F.Lomakin, .. ' .. 
G.Martinska, · Yu.P.Merekov, J.Patocka , 

. V.B.Flyagin, P.V.Shlyapnikov 

RESONANCE v; (1327)-A + y 

Submitted to Phys, Lett. 

Institute of High Energy Physics, Serpukhov, U.S.S.R. 

• • Kosice University, Kosice, Czechoslovakia 



J 
l 
j 

.I 
fi 
-li 

r 
j 
I 

I 

.I 
I 
f 
! 

The purpose of the present experiment was a study of the 

"strange" resonance production of which A~' hyperons and gamma
quanta are the fin~! products._ 

A propane bubble charriber/1/ with a 100x50x40 cm3 working 

volume and a 1. 7 T magnetic field was exposed to a negative pion 

beam of momentum p =5.1 GeV/c and L'1 p/p = -:2% 121. The re

sults given below are based on the treatment of 200000 pictures. 

AU the pictures were scanned twice.· The efficiency after 

double scanni~g was 93%. In scanning, events were selected which 
' . 

had at least one V
0 

-particle and one electron-position pair direc
ted to the interaction vertex. 

According to vis!--!al criteria (the number of particles, the signs 

of their charges and decays) the interactions were divided into two 

groups: 11 P and "11 -c" produced b~ negative pion interactions 

with hydrogen and carbon, respectively. If in the' further treatment 

of "11- P" events two baryons were found among them, then the 

event was ascribed to the "11-C"group. 

Thus , the "11-C" events are, indeed, on carbon nuclei, but 

among the "11- P "events there is a considerable admixture (up to 30%) 

of pion interactions with quasi-free protons in carbon nuclei, AU the 

selected pictures were measured, at least twice, with semiautomatic 

devices and were then analyzed on a computer using programmes 

for geometrical reconstruction and kinematical fitting of A 
0 

and K o 

-particles andgamma-quanta. The separation between AD and Ko 

for ambiguous ·v 
0 

-particles was made using additional criteria ( o 
electrons, ionization and the positively charged particle range). As 
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most of the remaining ambiguous V0 -particles ( ·" 90%) we~e A 0 -hy

perons /3/, all ambiguous V 0 -particles are included in. the histograms 

shown below. Thus, the histograms with A 0 

mixture of up to 3% of K o -mesons. 

hyperons have an ad-

The resulting distribution of A v effective mass for "11-P "events 

has two peaks (Fig.1). The first peak corresponds to the l:O -hype-

ron; the second peak three standard deviations above background, 

is In the mass region of (1290-1440) MeV, the same as in ref. /3/ 

The MAy spectrum for "11- C "events (Fig.2) has no second 

peak. 

The background curve in Fig.1 was obtained by the Monte

Carlo method, taking into account the A0 and y detection efficiencies, 

using the known cross sections for the reactions (the channels with 

Y* (1385) 1 Y* (1405) and Y* (1520) were also included) of vvhich the fi-
1 0 0 

nal products are A 0 ·-hyperons and gamma-quanta. The normaliza-

tion o( the histogram was performed· excluding the (1290-1440) MeV 

region. The _number of events above the. background in the second 

r:;eak is 35.5 + 9.9 • 
If, follmving the authors of ref. /3 /, one attempts to interpret 

the observed peak by the existence of the resonance 

Y* (1670) -. A0 + 
0 

'I 
I.zy 

(1) 

then for the events of "A0 2y" type each combination A0 y of (1) would 

give a contribution/4/ to the (1290-1440) MeV mass region. In this 

case the two gamma-quanta effective mass must be close to the IJ 

meson mass MW"' M I) 1, while M A 2y "' My* 06701 

However , in our data the;e were no events of the "A 2y" .type, 

vvhich gave a double contribution. to the (1290-1440) MeV peak. At 

the same time, there was not a single event in .the M = M _ 
w I) 

within 3 standard deviations (Fig.3). and MA "' M * mass region 
2y Y 116101 

The value of the error (55 MeV) corresponds to our ·experimental 

resolution in the given MYY and~IA 2 y mass region. 
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Using the detection efficiencies of one and two gamma-qua 

can evaluate the expected number n of A 2y events in the 

M y *c 18701 mass region. Assuming that all the observed coml: 

above the background· in the second peak of the A y mas: 

are due to decay (1), one obtains ii = 5.0 + 1.4 • It follov 

Poisson distribution that the probability to have n = 0 at ii 

0. 7%. The averaging oyer the Gaussian distribution gives tl 

bility 1.43 %. 

Thus, our experiment M<ithin the available statistics a 

to .state that the existence of theY* (1679) resonance is ratl 
0 

ful. This conclusion does not contradict tl-te results of refs.~ 

actions going through the knovvn resonant and non-resonant 

as has been shown by calculations /3 •4 •5/ cannot give a m 

in the A y -mass spectrum. Therefore, we frink the appe< 

of the second peak in the A y . mass spectrum is due to tt 

tence of the Y* (A y) resonance. 
. 0 

If one assumes that this resonance has only the radic 

cay mode, its width is close to zero. Therefore, the locatim 

~* (A Y) -resonance can be determined by approximating th• 

(Fig. 4) of the A y combi;1ation effective masses (in vvhich 

Y detection efficiencies have been taken into account) by t 

lowing function a ( 
f(m)ea (m-mA}_ exp [-b(m-mA)]+-===-exp[--

. l v 277.d2 ' 
a (m-<;J, 
-~ exp [- -'---"---

y277d3 z·d 2 

3_ • 
the first tel:'ln of which describes the background of final stc 

the second term describes the contribution of the ~ 0 hyper 

least squares method. gives for this resonance mass the val 

AlAr»* =C 3 = (13?7.5 :t 3.5) MeV with a mean square dm 

d 
3 

(20 : 4.4) MeV, for the ~ 0 hyperon the correspondi 

lues are M,.. 0 = C = (119;1.0 ± 2.0) MeV and d = (33.0 + 
~ 2 2 -

The possibility of the existence, of the Y* (A y ) rE 

has been dscussed earlier by theorists /8,9/. 
0
The decay oJ 

Y * (1327) resonance through a strong channel into A 11 is 
0 • 
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Using the detection efficiencies of one and two gamma-quanta one 

can evaluate the expected number n · of A 2y events in the M 
71 

and 

M · Y *cte701 mass ·region. Assuming that all the observed combinations 

· above the background· in the second peak of the A y mass spectrum 

are due to decay (1), one obtains n s.o + 1.4 It follows from the 

Poisson distribution that the probability to have n 0 at ii ~ 5.0 is 

0. 7%. The averaging ov:er the Gaussian distribution gives the proba

bility 1.43 %. 

Thus, ow· experiment M<ithin the available statistics allows us 

to ,state that the existence of theY* (1679) resonance is rather doubt-
- 0 /6 7/ ful. This conclusion does not contradict the results of refs. ' • Re-

actions going t..~rough the knovvn resonant and non-resonant states 

as has been shown by calculations /3 •4 •5/ cannot give a narrCMT peak 

in the A y -mass spectrum. Therefore, we tlink the appearance 

of the second peak in the A y . mass spectrum is due to the exis-

tence of the Y* (A y) resonance. 
. 0 . 

If one assumes that this resonance has only the radiative de-

cay mode, its width is close to zero. Therefore, the location of the 

'(,* (A y) -resonance can be determined by approximating the spectrum 

(Fig. 4) of the A y combination effective masses (in which A m·,d 

y detection efficiencies have been taken into account) by the fol-

lowing function 
f(m)~a/m-mA). exp:[-b(m-mA))+ a exp[-

. v' 2rr.d 2 .. 

-a!!__ exp [- (m-t;} •. 

v'2rrd
3 

2d2 (2) 
!. . 

the first tertn of which describes the background of final states and 

the second term describes the contribution of the ! 0 hyperon. The 

least squares method. gives for this resonance mass the value of 

M =C 3 = (13~7.5_ + 3.5) MeV with a mean square deviation cAy~* 

d = (20 ! 4.4) MeV, for the ! 0 hyperon the corresponding va-. 
3 

lues are My 0 "' C (119'1.0 ± 2.0) MeV and d = (33.0 + 2.1)MeV. 
- 2 2 - . 

The possibility of the existence, of the Y* (A y ) resonance 

has been dE-cussed earlier by theorists /8,9/. 
0

The decay of the. 

Y * (1327) resonance through a strong channel into A " is forbida 
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, den by isospin conservation. The decay into l: rr is forbidrlen 

! by energy conservation. With a slight excess of My,. 
0 

over 

( M~ + M 
" 

the Y* 
0 

.. AD + y decay channel will be com-

petitive vvith ·the Y* .. ~ + rr channel, especially if for this· resonan-
o • 

ce the quantum numbers are taken ] P = 1/2 + • In this case in the 

~ " system the orbitral momentum f is odd. 

Ascribing all the events above the background in the (1290-

1440) MeV mass region to the Y* (1327) resonance, one obtains 
0 

that its production cross section in the "rr- p " collisions at 

5.1 GeV/c is (53±_14.6) IL b. 

Thus, the relatively small width of the observed peak and the 

~easonable value of the obtained cross section are evidence for the 

existence of the rliscussed Y* (1327) resonance. 

The authors are grateful to a group of . Hungarian phys!

cists under E.Fenyves for taking part in the exp2riment at its ini

tial stage. The authors thank G.I.Kopylov and V.I.Shechter for valu-

able discussions and all the staff who took part in the chamber 

exposure and picture scanning. 
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Fig. 1. Spectrum of the effective masses of A y -combinations in 
"- p events without taking into account the A and y detec
tion efficiencies. 
'I'he curve has been calculated by the Monte-carlo method. 
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