
PSD9: The 9th International Conference on Position Sensitive Detectors

Contribution ID: 68 Type: Oral Presentation

Application of a HEPE-oriented 4096-MAPS to time
analysis of single electron distributoin in a two-slits

interference experiment
Thursday 15 September 2011 16:10 (20 minutes)

Up to now, the superposition of electron waves has been demonstrated in a variety of arrangements, among
which the electron biprism has been the most successful. Nevertheless, the most striking part of the experi-
ment, i.e. the build-up of two-beam interference pattern by the single electrons arriving on the final screen,
has been observed only by means of limited statistic samples and never with a two slit set-up. The reason of
this fact relies on one hand on the rate limitation of the available recording systems, able to collect a relatively
low number of pictures within a time interval compatible with a stable operation of the electron microscope
and on the other on the difficulty of preparing well defined slits in the submicron range.
Both such restrictions have been overcome by the results presented in this paper, where the build-up of high
statistics single electron interference pattern and the time distribution of electron arrivals have beenmeasured
for the first time. Nano slits are prepared by using modern nanotechnology tools, a conventional transmis-
sion electron microscope is used as a versatile optical bench, and a fast recording system, sensitive to single
electrons, replaces the final viewing screen of the microscope. The detector is based on a custom CMOS chip
of 4096 monolithic active pixels (MAPS), designed by the SLIM5 collaboration as vertex detector for experi-
ments at future colliders, and equipped with a fast read-out chain able to manage up to 10exp6 frames per
second (fps). This capability allows us to collect high statistic samples of single electron events within a time
interval where the stable operation and the coherence conditions of the microscope are guaranteed. Moreover
the large fraction of empty events makes possible to get the first measurement of the distribution of electron
arrival times.
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