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Forbidden transitions in excitation by proton impact in Al Li-like ions 
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Interest in forbidden lines of highly ionized atoms appeared in astrophysics and also in high-
temperature laboratory plasmas. In astrophysics, interest in forbidden lines is motivated by 
the possibility of using them for ion temperature, and density measurements in solar flares 
and in the solar corona. In laser-produced plasmas, these transitions are mainly responsible 
for line broadening and lifetimes of the metastable levels. Their measured line intensities and 
ratios at known electron density may be used to test the adequacy of excitation rates and tran-
sition probabilities. Amplification of XUV radiation in plasmas produced by powerful lasers 
on Al target has been reported [1], Forbidden transitions in excitation by electron impact in 
Li-like Al ions were been analysed [2] and effective collision strengths obtained [3]. 
In this paper we present effective collision strengths for forbidden transitions in excitation by 
proton impact in Li-like Al ions. Results refer to transitions for a single p electron outside 
closed shells, namely 2p//2- 2pj/2. The impact-parameter formalism as proposed by Burgess 
and Tully [2] has been used for high energy behaviour calculation. At intermediate energies 
the cross sections and collision strengths have been evaluated on the use of interpolation in 
tables provided by Walling and Weisheit [4], The energy levels have been obtained as output 
f rom the R-matrix calculation in the case of Al l ( ) + . The effective target size has been obtained 
from the calculated high-energy limit of the collision strength in the Born approximation. The 
upper bound probability has been set as 4/3 in all cases except those for which the interpolation 
method has been used. In these cases the Seaton' cut-off probability is needed to get correct 
results. 
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