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ABSTRACT

Collective electron transport causes a weakly coupled semiconductor superlattice under dc voltage bias to be an excitable system with 2N + 2 degrees of
freedom: electron densities and fields at N  superlattice periods plus the total current and the field at the injector. External noise of sufficient amplitude
induces regular current self-oscillations (coherence resonance) in states that are stationary in the absence of noise. Numerical simulations show that these
oscillations are due to the repeated nucleation and motion of charge dipole waves that form at the emitter when the current falls below a critical value. At the
critical current, the well-to-well tunneling current intersects the contact load line. We have determined the device-dependent critical current for the coherence
resonance from experiments and numerical simulations. We have also described through numerical simulations how a coherence resonance triggers a
stochastic resonance when its oscillation mode becomes locked to a weak ac external voltage signal. Our results agree with the experimental observations.

DOI: https://doi.org/10.1103/PhysRevLett.121.086805



© 2018 American Physical Society

Physics Subject Headings (PhySH)

Research Areas

This site uses cookies. To find out more, read our
Privacy Policy (https://www.aps.org/about/privacy.cfm).

I Agree ()

https://www.aps.org/
https://journals.aps.org/prl/highlights
https://journals.aps.org/prl/recent
https://journals.aps.org/prl/accepted
https://journals.aps.org/prl/collections
https://journals.aps.org/prl/authors
https://journals.aps.org/prl/referees
https://journals.aps.org/search
https://journals.aps.org/press
https://journals.aps.org/prl/about
https://journals.aps.org/prl/staff
https://journals.aps.org/feeds
https://journals.aps.org/prl/
https://www.altmetric.com/details.php?domain=journals.aps.org&citation_id=48939310
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.121.086805
https://journals.aps.org/prl/export/10.1103/PhysRevLett.121.086805
https://journals.aps.org/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C%22%3Anull%2C%5C%22conceptid%5C%22%3A%5C%22bb2351de-d2a6-4d4c-a33e-9396bc991c32%5C%22%2C%5C%22label%5C%22%3A%5C%22Chaos%5C%22%2C%5C%22facetlabel%5C%22%3A%5C%22%5C%22%7D%22%2C%22operator%22%3A%22AND%22%7D%5D&per_page=20
https://journals.aps.org/search/results?clauses=%5B%7B%22field%22%3A%22physh%22%2C%22value%22%3A%22%7B%5C%22facetid%5C%22%3Anull%2C%5C%22conceptid%5C%22%3A%5C%22c0994213-aa21-4664-bcc9-34473da8eaa9%5C%22%2C%5C%22label%5C%22%3A%5C%22Control%20%26%20applications%20of%20chaos%5C%22%2C%5C%22facetlabel%5C%22%3A%5C%22%5C%22%7D%22%2C%22operator%22%3A%22AND%22%7D%5D&per_page=20
https://www.aps.org/about/privacy.cfm

