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In order to study the peripheral production 
of boson pairs by pions of 12 and 18 GeV/c, 
a spark chamber experiment was run at the 
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CERN P. S. in 1962. The apparatus [1] con­
sisted of 8 spark chambers and 2 two-meter 
magnets with appropriate trigger counters. 
A major limitation was the small solid angle 
subtended by the magnet from the polyethylene 
target (about 10~ 2 steradians), requiring large 
solid angle corrections to the cross sections 
as a function of dipion mass, etc. The raw 
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dipion mass spectrum for 18 GeV/c incident 
momentum is shown in Fig. 1; the dotted curve 
shows only those events produced with missing 
mass, M < 2500 MeV. 

When the angular weighting factors are 
included, we have the corrected dipion spec­
tra for 18 GeV/c as shown in Fig. 2. (for 
M < 2500 MeV). 

A striking feature of the data is the missing 
mass spectrum (Fig. 3). The paucity of the 
single nucléon and the 3/2 isobar are in contrast 

If the nucléon recoils as an excited system JV* 
of invariant mass Af', the peripheral model 
gives 

T a b l e 1 
Calculated Cross Sections for Production by Pions 700—800 MeV, M ' < 2500 MeV 

to the M' values extending to the kinematic 
limit. 

We have computed the cross section for q 
production from our data, using those events 
with M < 2500 MeV and dipion mass from 
700 to 800 MeV. The Chew-Low theory gives 
a cross section 

for the one-pion exchange process 

n- + p->Q° -n. (2) 

The 'term % = (~) • t a n - 1 (-^) accounts for 
the range of dipion mass, Am included. 

This was integrated over Mf using experimene 
tal values of GnN(M') and considering th-
effective number of nucléons in carbons as 
A2/3. A form factor 

has been used to modify the top education 
to agree with experimental Q and K* produ­
ction data at lower energies. 

The calculated cross sections are given in 
Table 1 for both expressions, with and without 
the form factor, in the same t intervals used 
in the data analysis. 

The experimental results are given in Table 2 
for production of dipions between 700 and 
800 MeV at 12 and 18 GeV/c. The data agree 
best with the calculation using no form factor, 
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Fig. 2. 

Fig. 3. 
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T a b l e 2 

Experimentally Measured Cross Sections for Production by Pions 700—800 MeV, M ' < 2500 MeV 

and even then the experimental cross sections 
are too lagre. 

From the dipion decay angular distribution 
the fraction of dipions which are p-wave can 
be estimated in the different momentum trans­
fer intervals; and the production cross section 
for these events is in the next-tolast column. 
To fit these data some small form factor corre­
ction may be necessary. 

DISCUSSION 

B. G. M o y e r. 
I wish to ask Larry Jones (or L. Kerth) what is the 

explanat ion of the maximum inEnn in the region 
of 300-400 MeV. 
L. W. J o n e s . 

The peak in dipion mass between 300 and 400 MeV 
is completely removed when the data are modified 
to include the dipion detection probabi l i ty as a func­
tion of dipion mass. 
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