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ELECTRON IMPACT EXCITATION OF THE 3s3d *D2 STATE IN MAGNESIUM

B. Predoj ević1’2, D.Šević1, V.Pejčev1,3, S. Lekić2, S. Dupljanin2, D.M.Filipović1,4and B.P.Marinković1

1Institute of Physics, Pregrevica 118, 11080 Belgrade, Serbia 
2Faculty of Natural Sciences, University of Banja Luka, Republic of Srpska, Bosnia and Herzegovina 

3Faculty of Natural Sciences, University of Kragujevac, Serbia 
4Faculty of Physics, University of Belgrade, Po Box 368, 11001 Belgrade, Serbia

Continuing our investigation of the inelastic 
iectron scattering in magnesium [1] we have 
extended our interest at electron impact 
excitation of the 3s3d 'D 2 state. Papers related 
wi th excitation of the 3s3d 'D2 state in 
fcgnesium are rare. Differential cross sections 
(DCSs) for 3s3d 'D2 excitation were measured by 
PHliams and Trajmar [2] at 10, 20 and 40 eV 
fcctron impact energies. Mitroy and McCarthy 
|T calculated DCS using five-state close 
pnpling (CC5) approximation. Kaur et al. [4] 
used the relativistic distorted-wave (RDW) 
pproximation; and Srivastava et al. [5] used 
IDW-approximation in single-configuration 
pound state (SCGS) and multi-configuration 
pound state (MCGS) approach for calculation of 
Ite 3s3d 'D2 DCS.

The apparatus used in the measurements is a 
br the conventional cross-beam spectrometer. 
DCSs for the 3s3d 'D2 state were determined 
rom 4° to 150° scattering angles on the basis of 
be (3s3d)'D2/(3s3p)'Pi intensity ratios, in 
mergy-loss spectra and DCSs for the 3s3p *Pi 
Kate were reported in [1]. The 3s3d 1D2 sate in 
aiergy-loss spectra is completely resolved from 
ither close states (3s4s'S0and 3s4p1P1). The 
neasurements were carried out at the 
emperature 780 K. Angular resolution of the 
pectrometer is estimated to be 1.5°, and the 
>verall system energy resolution is 120 meV. 
Hie energy scale was calibrated against the 3s3p 
Pi excitation threshold of Mg at 4.346 eV.

In order to compare our experimental 
3s3d)'D2/(3s3p)'Pi intensity ratios with other 
ivailable results we calculated this ratio for 
Williams and Trajmar [2] measurement and 
vICGS [5] and CC5 [3] calculations. These ratios 
ire presented at figure 1. It appears that there is 
;ood agreement among all results at small 
cattering angles (up to 60°). At higher scattering 
ingles agreement in magnitude between both 
heories and both measurements is relatively 
;ood. The agreement is better in shape and

minima and maxima positions of the ratios. From 
presented result we can conclude that both 
measurements and the theoretical calculations 
should be improved toward better agreements.

Fig. 1 Intensity ratio 'D i/'Pi versus scattering 
angle at Ea=20 eV impact energy.
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