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Autoior.izing electrons from the configuration 1s 2pnl pro-

duced by transfer and excitation were mearsured for 2.5-5.0MeV C

+ He-gas collision employing the method of zero-degree Auger

spectros.copy ' . The electron analyser was operated with an ener-

gy resolution of 300 meV(FWHM), which corresponds to the projec-

tile rest frame energy resolution ~40meV.

In figure 1, are shown the electron spectra referring the

energy scale to the projectile rest frame for both the electrons

emitted in forward(0°) and backward{180°) directions. Autoioni-

zation peaks corresponding to the Coster-Kronig transitions

1s 2pnl •+• Is 2sel* are clearly resolved up to n=10. For n=5

and 6 each group splits into several lines due to the quantum

defect and the term splitting produced by the coupling of the nl

electron with the 2p electron. At higher energies a step-like de-

crease at the series limit (n-*-» ) appear for ~8 eV\ Surpris-

ingly, for n=5 to 7 the fourth line in each group is strongly

enhanced in the backward direction. At these peaks which show

strong 90° asymmetry in projectile rest frame, it is found that

two autoionizing states with opposite parities (1s 2pnp S and

o? :-CCL>?-«IMT IS UNUMITEO



1s 2pnd F) overlap within their natural widths (i.e., overlay-

ping resonances) . Coherent superposition of two electronic

states, which have opposite parities, can be represented by a

spatially polarized electron cloud. This cloud oscillates with

the period corresponding to the energy difference between the two

states and the states decay in a time corresponding to the natu-

ral widths. If the lifetimes of the states are shorter than the

oscillation period, the decay occurs before there is a signifi-

cant oscillation of the electron cloud, and the distribution of

the decay products (e.g., ejected electrons) may show strong

forward-backward asymmetry

It is noted that this experiment indicates that electrons

captured into bound states, may be strongly polarized at the time

of capture and that the method of zero degree electron spectros-

copy may, in some cases, be used to measure this polarization.
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Figxire 1. Electron spectra produced in 3.5 MeV C3+ + He col l i -

sions. A number of peaks due to the Coster-Kronig transitions

1s 2pnl-*- 1 s 2sel' are observed. The electron energy refers to

the projectile rest frame. H and L correspond to the spectra of

electrons emitted in forward(0°) and backward(180°) directions,

respectively.
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