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Coherent, wide-range tunable (0.3-3THz) continuous THz-wave generator using
intrinsic Josephson junctions
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1) We have combined a stand-alone Bi2Sr2CaCu208 (BSCCO) intrinsic Josephson
junction stack, emitting terahertz radiation, with a YBa2Cu307 grain boundary Josephson junction acting
as detector. 2) We developed a sandwich structure of BSCCO intrinsic Josephson junction stacks with
improved cooling, allowing for a remarkable increase in emission frequency compared to the previous
designs. 3) We utilized low temperature scanning laser microscopy (LTSLM) to visualize the EM resonance
modes inside the THz emitter, and detected the emission outside the THz emitter simultaneously. 4) We
fabricated a 3-terminal THz emitter, and successfully varied the emission power up to 10 times. Using
LTSLM, we can increase the emission power by up to 75% by heating the sample with a focused laser beam.5)

The operation temperatures can be increased up to 85 K. Therefore, we fabricated a THz flash which can be
driven by a 1.5 V battery. The operation can be in liquid nitrogen.
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