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1 Introduction

On the basis of Planck formula of black body radiation and experimental
excitation functions of (p,n) and(p,2n) reactions, an empirical systematics formula
is presented, which includes two adjustable parameters , incident proton energies
from threshold to 150 MeV, target masses from 44 to 243, and reproduces

excitation functions of (p,n) and (p,2n) reactions well.
2 Establishment of systematics empirical formula

The Planck radiation formula of black body is as follows:
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wehave: M(v)e=o(£F), veE, C/ToB,
thus a preliminary formula of reaction cross section is obtained:
C,E*
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Because there exits a threshold g, for a certain reaction ,os (£) =0,when E< g, ; we

replace E with (E -E£,) in formula (2)
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It can describe the curves of (p,xn) reaction excitation functions roughly, at

G (E)=

E<30MeV.
In order to raise the values of curves at E>30MeV, we put somep functions into
formula (3).
For (p,n) reaction, we have:
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For (p,2n) reaction we have:
6, (E)=0(E)+0,(E)d &)
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where ¢, .¢,and €y, ¢, are adjustable parameters(also the so- called local parameters).
Are there systematics behavior of parameters ¢,,c,and ¢,,c,? The answer is
certainly yes. Using the minimum deviation, the systematic formulas of
parameters ¢, , ¢, and¢, , ¢, are as follows:

for (p,n) reaction we have:
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For (p,2n) reaction ,we have:
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where XZL;Z—.

The values of c,,c,andc,,c,extracted from the above systematics are called
regional parameters .

Using the regional parameters ¢,,¢, the excitation function of the (p,n) reaction
can be predicted . when 50<A<120, the comparison with the existing measured
excitation functions shows that the agreements between the predicted and measured
curves are very good (see Fig. 2 ); while for A<51 and A>120 nuclei , agreement
between the excitation function predicted by the systematics and the existing
measured excitation functions is not satisfactory. For (p,2n) reaction, agreement
between the excitation function predicted by the systematics and the existing
measured excitation functions is very satisfactory(see Fig. 1).
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Fig. 1 "Cd(p,2n)""'In reaction Fig. 2 '"Te(p,n)'"I reaction



