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We have measured the charge fractions 
of uranium ions at energies of 962 MeV /amu 
and 430 MeV /amu passing through various 
thickness targets of mylar (Z :::::: 6.6), Cu 
(Z=29) and Ta (Z=73).From these we 
determine the equilibrium charge state distri­
butions. 

Uranium 68+ ions from the LBL Bevalac 
are transported in vacuum through a window­
less beam line and pass through targets 
located upstream of the beam 40 magnetic 
spectrometer (Fig. 1). The charge states pro­
duced by collisions in the targets are spatially 
separated in the magnets and are detected by 
a position sensitive ionization chamber located 
approximately 10 meters downstream from the 
magnets. At the detector the charge states are 
separated by roughly 1 cm. The convolution of 
the instrumental resolution and the beam 
width is about 0.2 cm (Fig. 2). 
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The equilibrium charge state distribu­
tions are shown in Fig. 3. These distributions 
were obtained from the data as follows: 
Charge capture and loss cross sections were 
fit 1 to the curves of charge state population 
verses target thickness. The fitted capture and 
loss cross sections were then used to construct 
the equilibrium distributions. 

Fig 3 shows that at 962 MeV /amu the 
average charge state of the uranium ions is 
monotonic with target Z. However, at 430 
MeV /amu the average charge state first rises 
and then falls with increasing target Z. The 
qualitative behavior of the charge state distri­
butions can be understood in terms of the 
different energy and target Z dependence of 
the ionization cross section and of the charge 
exchange, and radiative electron capture cross 
sections 2. These will discussed in detail in a 
future paper. 
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Figure 1. - Schematic diagram of the experimental apparatus 
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Figure 2. - Charge state fractions of 962 
MeV /amu uranium (incident charge state 
68 +) . after passing through 7.1 mg / cm 2 of 
mylar. 
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equilibrium charge state distributions 
of uranium at 430 Mev/amu 

and 962 Mev/amu in mylar (2 .. 6.6) 
Cu (2 = 29) and Ta (2 = 73) 
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Figure 3. - Equilibrium charge state dis­
tributions 
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