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It is veil known that, for reasons of beam preparation and 
aeasureawmt, scattering processes with charged constituents 
are more readily perfcrowd than those involving neutral 
particles. The abundance of p-«*scattering data (see the 
references of 111) in comparison to n-*(c.f. e.g. [2]) is 
evidence of this fact. 
As a consequence one will attempt to calculate the interaction 
data (phase shifts, inelasticities etc.) of such relatively 
inaccessible processes on the basis'of their better known 
mirror reactions which involve charged particles only. As 
a recent example we quote the prediction of the n-T cross 
section from p- He by Hale and Dodder (3] . 
In the present note we address ourselves to the determination 
of n-«Cphase shifts (and inelasticities) from those given for 
p-« in [1]. 
To do this, the effects of Coulomb scattering must be subtracted 
fron the observed p-«Cphase shifts. A first step in this direction 
is already inherent in the data presented in £ 1 ] which list 
&t -Oc.t • I.«, the phase shift & C A due to the pure Coulomb 
scattering of "point protons" on "point «C -particles" is sub
tracted from the total p-et phase shift 6» • 
The real treatment of the Coulomb effect will take into 
account. 
(i) the influence of the oC and proton charge-distributions 

on the pure Coulomb scattering 
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(ii) the interference between strong and Coulomb interactions. 

(i) can be dealt with as follows. Denoting the Coulomb phase 
shift for extended charges by Ofc>c , we have to lowest e.m. 
order [9] 

where A\£ is the correction to the Coulomb potential due to 
the finite extension of the charges, p denotes the cm. 
momentum and /u. the reduced mass. To be specific we have used 
the i*-form factor Kc of Christensen (4l and the dipole form 
factor G r of [5], c.f. also f.6j, for the proton. 
For the interference (ii) of hadronic and Coulomb interactions 
a model independent approximation has been developed recently 
in [7], c.f. also [6], [8]. If we decompose the scattering 
phase & t into a purely hadronic phase 6^s plus corrections 

then the remainder term 6«,* is given as in [7) by 

^ - & <r> ( 4». ir> • ^ y v f » \. O) 

The Coulomb factors a?«,(f) are given by 

• * ' -4 • 



3 

with >j» fx+ f'K Xff «M 6 and i - i for p - * scat ter ing. 

Por the case a t hand of complex phases we keep the notation 6 

for the real parts of the phase shifts which are now 

&o • i f c » o • Equation (3) then s p l i t s into 

»M«* - ^W{»'MM»» ~**v<^~>*»-.»f>) . «) 

The usual inelasticity parameter fj is related to <* by 

This extension to complex phases has also been used by 

Haftel and Zankel [9l to describe Coulomb effects in the p-d 

system. With 6 t- £ C e from £l) as input we can thus 

calculate the pure hadronic phase 

and 

» » , * • *>*- «-»«,«, . <*) 

In the expressions (5), (6) for 6»^, *»Ä(t a first order input 

of 6*- ö e e for 6 ^ t turned out to be sufficient, an 

iteration has negligible effects. 

Our calculations of e> A e and the inelasticities * j * t 

are given in figures 1-7. 
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m these data the p-n mass difference is accounted for by 
an energy shift of 1.29 HeV between the proton and neutron 
lab.energies E and E . we have omitted the n w 2

 d a t a n e a r 

the inelastic threshold, because of their sensitivity to a 
very careful interpolation of the data points. 
We expect our approximation of tb. Coulomb effect to be 
quite reliable for the following reasons. In the 10 to 20 HeV 
region they have been shown to reproduce very well the phase-
shifts of an exact model-calcualtion in the It-Matrix 
formalism [10], and at the present higher energies we 
are dealing with an even smaller Coulomb parameter and 
nonresonant phases [11] only. 
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experimental values for phase 
shifts and ine las t ic i ty parameters 
of r . f . h ] . 

£ f - * c t : 
differences of total phase shifts 
and Coulomb phase shifts by taking 
into account the influence of the 
proton and eC charge distributions. 

&s,t , *l*,*; 

n-otphase shifts and inelasticity 
parameters, calculated by equs.(8),(9). 
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