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Differential cross-sections for n+p and n~p 
elastic scattering have been measured at the 
different incident pion laboratory momenta 
(in MeV/c) (see Table). 

A secondary pion beam was produced from 
a beryllium target in the vacuum chamber of 
the 8 GeV proton synchrotron, Nimrod. A con­
ventional beam transport system was used to 

focus the beam on a liquid hydrogen target. 
Interactions occurring in this target were dete­
cted by an array of scintillation counters (see 
Fig. 1). Elastic events were selected by requi­
ring the correct angular relationship between 
the scattered pion and the recoil proton detected 
in coincidence. The eighteen counters to the 
right of the beam defined the solid angles for 

Fig . 1. Experimental layout. 
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detection of the scattered pions. In the energy 
region in question it was possible at most angles 
to discriminate between events in which a pion 
was scattered to the right of the beam, and 
events in which a proton was scattered to the 
right. In the range of laboratory angles from 
35° to 65°, however, the angular correlation did 

not resolve pions from protons. The ambiguity 
was resolved by requiring that the particle 
scattered to the right should also count in the 
water Cherenkov counter in coincidence with 
the relevant array counter. 

After background subtraction, corrections 
were made for absorption of particles in the 
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da 
Fig . 3 . J X + - / 7 e las t ic scat ter ing 2 Q P j (cos 9*). 

hydrogen target, muon and electron contami­
nation oi the beam and Cherenkov counter 
efficiency. A least squares fit was made to the 
resulting differential cross-sections in terms 
of Legendre polynomials: 

The expansion coefficients Cz obtained irom 
this analysis are shown below (see Fig. 2,3). 
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Using pictures from the 35 and 50 cm deute­
rium bubble chambers of Saclay, the reaction 

>p + p + neutrals (1) D-

has been studied with incident pions of 600, 
650, 750, 800, 850 Mev kinetic energies. 

Kinematic fits for reactions 

(2) 

(3) 

were applied to events which had two recogni­
zable protons, one of which had a small mo­
mentum (1), in order to approximate the rea­
ctions 

j t + + n - ^ p + J I ° ; (4) 

K+ + n —> P + T] (5) 

25% of the original sample were discarded as 
possiblly non impulse model events. 

The missing mass distribution is shown on 
Fig. 1, most events are clearly of type (2) or (3) 
where i] decays through its neutral modes. 
The center of mass energy and production angle 
are calculated in the PN° and PR\ systems for 
events in the two peaks of Fig. 1. 

Impulse model events giving no fit for rea­
ctions (2) and (3) are considered examples of 
the reaction 

Normalizing to the total neutral cross secti­
on N ~ P - > neutrals measured with counters 
(2) we obtain the cross-sections for reactions 
(4), (5) and (6) as a function of the c. m. energy 
as shown in Fig. 2. Contamination from reac­
tion (6) in reaction (5) is evaluated at each 
energy and cross-section for r) production 
is corrected for TJ charged decay mode. 

The angular distribution of reaction (5) 
integrated over all energies (30% background 
events of reaction (6) are included) is shown to 
be compatible with isotropy. 

Differential cross-sections for reaction (4) 

and coefficients in the expansion -^~- = 

= 2 i f l n
 c°sn 0 a r e given respectively in Fig. 3 

and Table. The dominant effect is the rising 
of a backward bump at higher energies which 
is reflected by the large decrease of a3 and strong 
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F i g . 2. 

increase of a5, which indicates a strong D^F^ 
interference near the third resonance. 

The similarity between charge exchange and 
elastic n~p differential cross-section indicates 
that n+p interaction is dominated by the T = 
= 1/2 state and that interferences between 
the 2 isospin states do not play a dominant role. 
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