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We have numerically studied three dimensional radiation patterns from the mesa-structured intrinsic
Josephson junctions attached to finite size substrates. We have considered a model that the mesa is
attached to the substrate whose size is similar to that previously used in experiment 1 and calculated the
current and radiation intensity of the mesa as a function of voltage. Then, using this results, we have
calculated far field radiation patterns from the mesa at the voltage where the mesa emits high intensity
electromagnetic wave and observed the radiation patterns similar to the experimental results. From the
similar calculations of radiation patterns for various sizes of substrates, we have found that the radiation
pattern changes dramatically with the width of the substrates. This phenomenon can be understood by
the diffraction effect at the substrate edges.
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