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Physical understanding and control of dynamically correlated electrons with
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We investigated how the collective oscillation Ehase and Coulomb interaction
of dynamically correlated electrons during Bloch oscillations affect their terahertz gain in biased
semiconductor superlattices. We found that the interaction occurs mainly via field screening and

phonons and does not change the initial phase of Bloch oscillations, which is essential for

terahertz gain. Furthermore, we succeeded in controlling the initial phase of Bloch oscillations
with the probability of interminiband tunneling. By developing a generalized framework for the step

response of electrons to bias voltage, we provided a new physical understanding of the observed
initial phase.
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