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The charged A2  meson has been the subject of considerable study, particu-

larly since the Observation of its splitting in the CERN missing mass spectrometer 

experiments. 1  The neutral A2  produced in the reactions 

- AA 	 (1) 

and 	Jcn(p - Ap(p 5 ) 	 ( 2) 

has been much less extensively studied 2  but is worthy of attention since it 

has different background and probably different production mechanism from the 

charged A2 . Some properties of the A are reported here as observed in a sample 

of 13)600 events of the type 

+ 	++ -o 
p - 	 (3) 

at 3 ,7 GeV/ç. 

Details of the experimental procedure can be found in Ref. 3. The results 

to be presented here are preliminary and the conclusions tentative. FUrther 

analysis is necessary; particularly of the background question. 
the 

These background effects, though different from,..charged A 2  case where 

diffraction background is present, are still a considerable problem as illus-

trated in Fig. 1, where the TC jT A mass spectrum above 900 MeV is plotted when 

is in aA band of 1160-1280 MeV. (The reflection of the strong w0  signal 
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in reaction (3) (753 < itct°  < 813MeV) has been removed from the plot. The 

combination of these two cuts will hereafter bereferred toas A selection.) 

A broad rather asymmetric enhancement is seen in the A region which sharpens 

somewhat when the requirement is made that there is at least one charged p 

present (680 < Tc
±O 

 < 860 MeV), as shown in the shaded histogram. 

The differential cross section for events in the A region 1270-1340 MeV 

and the A band are shown as a function of t and t' in Figs. 2a and 2b respec- 

tively. (t' = It - t 
rii:i. n 	 mm I where It . I is the minimum value of ItI kinematically 

allowed at a given three-pion mass and t is the four-momentum transfer to the 

A.) There is some evidence for a dip at t - 0.6 GeV2  which is near the 

position of the nonsense wrong signature point a = 0 of the p trajectory. 

This exchange is expected to contribute strongly to the A production. The effect 

appears rather wider in the t' plot. However it must be emphasized that in Figs. 

2 no background correction has been made. The background has been investigated 

by making cuts at the t and t t  values suggested by the structure in Figs. 2 and 

plotting the mass spectra. In Figs. 3a,b,c the three-pion mass spectra recoiling 

against the 	are shown for t of 0.0-0.15 GeV2 , 0 .15 - 0.35 GeV2  and 0.35-1.0 

GeV2, and in Figs. 4a,b,c the pA distributions recoiling from the A (1270 < 

< 1310 MeV) for the same t' cuts. The most noticeable feature of Fig. 3 

is the narrow A signal (mass = 1297±4 MeV, P(full width width at half maximum) = 

18±15 MeV) in the t' less than 0.15 0eV2  range. There is also a similarly fairly 

narrow signal, though with rather higher central mass (mass = 1317±6 MeV, F = 

50±26 MeV) in the t' range 0.35-1.0 0eV2 . The widths of the Breit-Wigners (but 

not the central masses) are rather dependent on the type of background assumed 

(both straight line and hand drawn backgrounds have been used). The experimental 

resolution is about 20 MeV at this mass. The peak around 1000 MeV which is 

most noticeable in Fig. 3b is due predominantly to the r' 	 decay as 

discussed in Ref. )J. 
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In the t region 0.15-0.35  GeV2  however there is no evidence for the narrow 

peak observed for the tt  cuts above and below. Furthermore Fig. 4b indicates 

that the A signal is not strong in this tt  interval Figures 3 and 4 suggest 

that if we associate the narrow signal seen in the high and low t' regions with 

the A then there is evidence that the dip in the differential cross section 

at t -0.6 GV2  or t' = 0.15-0.35 0eV2  is a real effect and associated 

with the A A reactIon. 

Further information on the production mechamism for reaction (1) could be 

found from the resonance decay density matrix elements. However the background 

problem which is large for the differential cross section becomes almost pro-

hibitive here. Some of the problems involved with making a background subtrac-

tion of density matrix elements in this reaction can be appreciated from Fig. 

Here the diagonal elements of the J = 2 density matrix of the A in the 

Jackson system using the normal to the three-pion decay plane as decay analyzer 

are plotted as a function of three-pion mass for the 'A signal and for t < 0.15 

2 	. 	a 0eV where the A2  signal ispurest.- ' There is some evidence that p 1,1  and p22  

show 	structure rather above the 	signal suggesting interference with 

another amplitude in this region. The choice, of a suitable background region 

is obviously difficult. Investigation of this point; is continuing. 

In conclusion it can be stated that we observe a fairly narrow 	signal 

in this channel, associated with the A+4  and some evidence is seen for a dip 

I 
in the differential cross section for production of this narrow state at 

2  t 	- 0.6 0eV or t = 0 .15-0 .35 GeV2. 	' 	. 
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FIGURE CAPTIONS• 

Fig 1 Mass 	iit°  above 900 MeV for 1160 MeV <pit < 1280 MeV and 

outside the m band (753-813 MeV). Shaded histogram has at least one charged 

p present (680 MeV < it
±o  < 860 MeV). 

Fig. 2. (a) Distribution in t for events with 	selected and 	removed 

as in Fig. 1 and with 1270 MeV < 	< 1340 MeV, where t is from target 

proton to•z. (b) Distribution in t' = It - t I for these events. miii 

Fig. .3. Mass 	above 900 MeV when 	tit° is outside Mo  band ,aid 1160 MeV < 

p < 1280 MeV and (a) tt = 0.0-0.15 0eV2, (b) t t  = 0 .15-0 .35 0eV2, and 

(c) t' = 0.35-1.0 0eV2 . 

Fig. 4. Mass p  when 	is outside 	band and 1270 MeV < 	t°  < 1340 

MeV and (a) 	= 0.0-0.15 GeV2, (b) t t  = 0 .15-0 .35 0eV2 , and (c) t' = 0.35-1.0 

0eV2 . 

+ 
Fig. 5. (a) As Fig. 3a. (b,c,d) The diagonal elements of the 2 density matrix 

Poo , p11, 22  respectively, in the Jackson system. The normal to the three-

pion decay plane in the three-pion rest system is used as the decay analyzer. 

The sample of events are those of Fig. 3a. . 
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