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In the low-energy range, no experimental thin target production 
cross-sections for Xe isotopes from Ba by protons are available till now, 
except those at 38M V reported by Kaiser (1977) who measured excitation 
functions of Ba (p,x) % e(M=124-134) for energies between 38 and 600 MeV. 
Kaiser used the internal proton beam of the synchrocyclotron at IPN/Orsay 
for the energies between 38 MeV and 150 MeV and it appears that the energy 
determination was problematic in this work. In the present work, thin 
target excitation functions for the proton induced production of stable 
Xe isotopes from Ba were determined under controlled conditions using the 
stacked-foil technique at the JULIC cyclotron of the IKP/KFA Juelich (FRG) 
for proton energies upto Ep = 45 MeV. 

Ba-glass was used as targets. From the Ba-glass plates, discs 
of 15.7 m dia were drilled and samples of 100-200 urn thickness were 
prepared for irradiations. To minimize uncertainities of the proton energy 
due to energy-straggling, three different stacks were used to degrade the 
proton energy from 44 MeV to 34 MeV, from 34 MeV to 22 MeV and from 22 
MeV to 12 MeV. Each stack consisted of several Ba-glass discs, alternately 
followed by 100 urn pure Al catcher foils and by commercial grade A1 degrader 
foils. In front of each stack a 25 urn V-foil was used as flux monitor. 
In each stack a couple of V-foils were included for cross checking with 
earlier work. 

The experiments were performed at the external beam of the 
isochronous cyclotron JULIC of t s  IKPiKFA Juelicpl Tpe beam currents 
foflthe three stacks were 3.29 X 10 sec : 4.33 X 10 sec- and 5.54 X 
10 sec- over periods of 589, 465 and 660 min respectively. In order 
to check the accuracy of the determination of the proton beam current as 
well as of the energy determination throughout the stag$, V-foils were 
used with the respective excitation functions for 'l~r and Sc as mnitors. 
The temperature of the stack was checked in separate irradiations by 
Thermhrom monitor3 with 50 nA and 25 nA proton currents. It was found 
to be less than 100 C in both cases. At the end of these irradiations, 
the irradiated foils were repeatedly measured g a m  spectroscopically at 
the University of Cologne and after several months of cooling, the stable 
Xe isotopes were measured at Physical Research Laboratory (Ahrnedabadk and 
at the University of Cologne (FRG) using standard procedures. 

For different Xe isotopes, the production cross- sections normalized 
to 130xe are plotted in Fig.1. For 129, 131 and 132 isotopes, there seems 
to be a strong enhancement of this ratio, around 20 MeV, due to the direct 
emission of -particles in the low-energy pinduced reactions in medium 
heavy elements. In the energy range 15 to 35 MeV, the production cross- 
section for 126, 128 and 130 seem to be less than 1 mb. However, for 
isotopes 129, 131 and 132, the production cross sections seem to be in 
the range of a few mb in the same energy interval. Again between 35 and 
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45 MeV, an increase in the production cross sections for the same isotopes 
were observed. The new data will be compared with the hybrid model calcu- 
lations following the code ALICE LIVERMORE 87. oreover these data will .f" be used to calculate the production depth profile 4Xe isotopes on the lunar 
surface and in small meteoroids by SCR protons according to Michel and 
Brinkmann (1980) and Michel et a1.11983). 

Energy dependence of the relative 
production of Xe isotopes from 
natural Ba by low energy protons. 
Circles represent PRL measurements 
and triangles represent Cologne 
measurements. 
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