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Abstract—It is well known that the bias current of a Hot Electron Bolometer (HEB) mixer changes when its input port is switched between hot and cold loads. This phenomenon is commonly referred to as direct detection effect. At the optimal operating point of the HEB mixer, its conversion gain is a function of the bias current, and hence the Local Oscillator drive. It is clear that the mixer gain will be different when its input port is terminated by loads of different temperatures. The result is that the heterodyne response of the HEB mixer would deviate from linearity.

We have performed a study of how direct detection effects are related to the linearity of an HEB mixer, using a 0.8 THz HEB mixer element which measures 0.12 x 1.5 µm.  The conversion gain of the HEB mixer is first measured as a function of the bias current for a number of bias voltages. At each bias setting, we carefully measure the change in the operating current when the input loads are switched. From the measured data, we can derive the expected difference in gain between the hot and cold loads. Next, the linearity of the HEB mixer is independently measured using the injected modulated CW method [1]. The results of both approaches confirm that there is gain compression in the operation of HEB mixers. We find that the measured gain compression with the injected modulated CW method is comparable to the expected value from the observed direct detection effect. We will present the results of our measurements and we will discuss the impact of such effects on the operation of HEB mixers. 
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