
80

LO Signal
Probe H rn

HEB's

Signal
Probe

17th International Symposium on Space Terahertz Technology ABSTRACT TH3-2

An HEB cross-bar balanced mixer at 1.5 THz

A. Skalare, J. Stern
Jet Propulsion Laboratory California Institute of Technology

In this presentation we will describe the development of a hot-electron bolometer (HEB)
cross bar balanced mixer circuit that could simplify the injection of local oscillator
power in future focal plane mixer arrays. The effort is targeted towards potential use in
instruments for SAFIR, but also towards smaller instrumentation that could fit into a
future mission under NASA's SMEX or MIDEX definitions. The goal is to demonstrate
a low-noise laboratory receiver that can be frequency tuned, that uses a solid-state local
oscillator and that has no moving parts.

Our approach is to fabricate HEB's on shaped thin silicon substrates and to install these
into a waveguide mixer, taking advantage of the low losses and the high beam-quality
of waveguide horn antennas as well as giving scalability to higher frequencies. Silicon-
On-Insulator (SOD technology provides thin (6 microns) membrane substrates for the
mixer circuits. These substrates can be given arbitrary shape by deep-trench etching,
and gold tabs (beam-leads) are formed along the edges of the substrates to contact the
circuits and to clamp the chips tightly into a split-block waveguide fixture. This mixer
concept should work at frequencies up to several terahertz without the power leakages
and resonance modes that would result from thicker substrates or large extended
membranes. A cross-bar circuit is used so that the local oscillator (LO) power can be
coupled to the mixer via a separate waveguide, thereby achieving high coupling
efficiencies for both the detection signal and local oscillator without using an external
interferometer. The mixing elements are superconducting NbTiN and NbN HEB's. The
entire mixer has been machined and assembled at the time of this writing, but has not
yet been tested - further results are pending and will be presented at the symposium.

This work was performed at the Jet Propulsion Laboratory, California Institute of
Technology, under a contract with the National Aeronautics and Space Administration.




