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Josephson junctions are the simplest voltage to high frequency converters which can be used as a solid state source of terahertz (THz) radiation.  Furthermore, intrinsic Josephson junctions, natural stacks of Josephson junctions [1], in Bi2Sr2CaCu2O8+d (Bi2212) single crystals can emit powerful THz waves, if the synchronization establishes between superconducting layers.  Although three years passed after the observation of first far field THz emission [2], there is no consensus on mechanism of synchronization.  This might be due to limited number of THz emitting mesas and data obtained from various crystals.  It is still not unclear whether crystal quality or certain fabrication method influences the THz emission ability of mesas, we will discuss properties of THz emitting mesas in this presentation. Large area mesas ranging from 300x100 to 300x30 um with various heights were formed on Bi2212 single crystals obtained from various groups.  Current-voltage (I-V) and THz emission characteristics were acquired at various temperatures.  We have already shown that the THz emitting mesas are below a certain underdoped level, which has relatively small critical current in contrast to optimally doped and overdoped Bi2212 [3]. Therefore, large area mesas fabricated from underdoped crystals cause less heating and backbending takes place after the cavity resonance in voltage scale.  We will present that detailed examination of I-V curves also reveals messenger bumps in return branch just before the THz emission.  These spectral features are more robust in low frequency mesas.  Furthermore, the spectral features in I-V curves were investigated to find a correlation between emission frequency and feature energy.  Recent THz experiments on mesas with various geometries and fabrication techniques will also be discussed. 
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