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At very high proton energies only limited information about the thin 
target production cross-sections of stable xenon isotopes are available so 
far. In the present investigation we have irradiated barium glass targets 
with 600, 800, 1200 and 2600 MeV protons at different accelerators (CERN 
Synchrocyclotron, Saclay and Los Alamos cyclotrons). As natural barium has 
seven stable isotopes, Several reaction channels are energetically possible, 
leading to the production of the same xenon isotope. The cross-sections 
determined here for a given xenon isotope represents the cumulative effect of 
all the contributing channels. Earlier, xenon production cross-section 
measurements were carried: out by [I], [2] and [3] at p-energies of 600, 730 
and 1000 MeV, respectively. We have made an attempt to cover the whole GCR 
p-energy range from 600 to 2600 MeV adequately for the production of xenon 
isotopes from barium, which is the main target for cosmogenic xenon in 
meteorites and moon samples. 

126 Table below compares the Xe production cross-sections on barium 
targets, obtained in this study with those already existing in literature [I], 
[2] and [3]. 

Energy (MeV) 600 800 1200 2600 600 730 1000 
I--------- present work------------ 1 [ 11 [21 [31 

It may be noted that at 600 MeV our results agree with those of [1] at 
600 MeV, where as our 800 and 1200 MeV cross-section values are significantly 
higher than those of [2: and [3] at 730 MeV and 1000 Y@, respectively. 

Fig. 1 shows the excitation fui~ction for the Xe isotope (a typical 
example) for energies spanning from - 10 MeV to few thousand MeV. The dashed 
lines indicate that no experimental data are available in this energy range 
and the points representing the two end energies are joined by sl$ght lines. 
The profiles for isotopes 124, 128 and 130 are similar to that of Xe where 
as the isotopes 129,131 h d  132 have slightly different profiles. There is 
need to obtain cross-section data in the 50 - 300 MeV energy range to find if 
the excitation functions of xenon exhibit any specific structures. 

Fig. 2 shows the xenon spallation spectra from barium at high energies. 
In this figure we compare our xenon spallation spectra at 600 MeV with those 
of others in literature [I,  2 and 31. In general, there is reasonably good 
agreement between the spallation sp%pa measurf3$ by us and those measured by 
[I, 2 and 31. At two isotopes Xe and Xe some differences are seen 
between our data and [I]. This discrepancy may be due to some special 
extraction and sample preparation techniques adopted by [I]. For energies 
>600 MeV, the spallation spectra seem to show systematic differences. 

The relative yields for xenon isotopes change with increasing mass number 
of the spallation xenon. At these energies (E >600 MeV) the production of the 
heavier Xe isotope seems to be favoured in comparison 
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with the lighter Xe isotopes. It may be recalled here that the heavier Xe 
isotopes are closer to the barium target isotopes. These changes in the 
spallation spectra at high energies are shown in Fig.3 where the deviation of 
the spallation spectra at 800, 1200 and 2600 MeV from the corresponding values 
at 600 MeV are plotted. These deviations are defined by the following 
relation. 

where E represents different high energies. 
In conclusion, together with the cross-section measurements in the low 

energy range of 12 - 45 MeV [4] and [5]and the present measurements at 600, 
800, 1200 and 2600 MeV, we provide an adequate data base to construct the 
excitation functions for various xenon isotopes, though the intermediate 
energy range (50 to 300 MeV) is yet to be investigated. 
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