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Abstract:

While the guiding of ions through glass-capillaries due to charged patches is qualitatively understood [1], the complex nature of the
electric conduction in such insulators makes quantitative predictions still a challenging task. Indeed, for a given ion beam, the guiding is
determined by the charging rate combined with the discharge rate where the “discharge” dynamics of the charge patches at the surface depend on
the electrical properties of insulators and on the position and nature of grounded electrodes. In order to get some insights into the discharge
dynamics in those insulators, we did a combined experimental and theoretical study of the charge relaxation in glass capillaries. We studied the
discharge of the conical macro-capillary after irradiation with highly charged ions. The electric field, generated by the initially deposited charges
is monitored by a bypassing ion beam. The latter is deviated by the electric field and its Coulomb deflection is followed in time on a position
sensitive detector, yielding the relaxation in time of the deposited charge.

Using a home-made numerical code [2], the same observables were simulated and compared to the experimental data. They highlight the
importance of the depolarization field due to the ionic conductivity in glasses. Indeed, if the conductivity was due to electron and hole mobility
alone, the discharge curve has a non-exponetial form, which contradics our experimental data, which show a perfectly exponetial decrease of the
charge. Least but not last, it was found that much attention must be paid to secondary electrons generated by the beam, as they contibute strongly
to discharge the capillary. They effect on the discharge is highlited.
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