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Time-Correlation Measurement using Coherent Spin-Polarized Electron Beam

Kuwahara, Makoto
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To observe a quantum interference effect in a transmission electron
microscope (TEM), an intensity correlation was performed using a coherent spin-polarized electron
waves.

We have succeeded in development of a detection system for the intensity correlation in a
spin-polarized TEM. The measurement system has 48.3-ps time-resolution for coincidence detection
between two electrons. Using the developed detectors, we have gotten observations of anti-bunching
effect and the dependence on spin-polarization. We could measure the anti-bunching rate of 10% by
using the coherent spin-polarized electron beam, and also observed enhancement effect of
spin-polarization slightly. Consequently, it is revealed that the anti-bunching effect includes both
space charge effect and second-order interference effect.
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