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Study of the relativistic heavy-ion collision is important to focus on probing phase transitions 

between hadrons and quark–gluon phases in the extreme conditions of temperature and density of 
nuclear matter formed in the collisions. These states of nuclear matter are expected to be created in 
relativistic nuclear collisions with large overlap of interacting nuclei, the Lorentz-boosted Coulomb 
potential Vc ~αγZ/b of a partner with charge Z is very strong, where b is impact parameter and α is the 
fine structure constant. Either one or both nuclei may be disintegrated by the electromagnetic forces in 
ultra-peripheral collisions at b ≥ R1 + R2, where R1 and R2 are the nuclear radii. This distinct feature of 
electromagnetic dissociation [1, 2] makes it possible to study the behavior of nuclear matter under 
electromagnetic fields. The nuclear charge-pickup (∆Z = +1) by Pb projectiles at energy 158A GeV 
interacting with targets Bi, Pb, Cu and Al was investigated using CR39 nuclear track detectors. The 
target-detector stacks were exposed at CERN SPS beam facility. The projectile and fragments charge 
states have been identified using the etch-cone lengths for charge-pickup at Z = 83 of residual nuclei. 
Our measured charge-pickup cross sections (∆Z = +1) are shown in Fig. 1. It was observed that for the 
heavy targets the increase in the cross section is anticipated by substantial contribution of 
electromagnetic dissociation process of π− production by virtual photons [3] which is almost negligible 
at 10.6A GeV. In the light target region, our measured cross sections and charge-pickup cross sections 
reported at energy 10.6A GeV show dominant nuclear contribution and very small contribution of 
electromagnetic dissociation term. A strong dependence of charge-pickup cross sections on the target 
mass number was observed particularly in the heavy targets [4]. 

.  

Fig. 1 The plot of experimental charge-pickup cross sections (∆Z=+1) by the 
Pb projectiles as a function of targets mass number (AT) 
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