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To meet the requirements of new generations of scientific projects, there is a need for 

broadband, compact, rugged and reproducible sources and receivers at submillimeter 
wavelengths. For example, the Atacama Large Millimeter Wave Array (ALMA) requires 
electronically tunable sources covering the range 100 GHz to 1000 GHz with individual 
bandwidths of up to 25%. As another example, CoSSIR, an instrument developed at 
Goddard Space Flight Center to measure cirrus-cloud and water vapor profiles, has a 
need for ultra-compact rugged receivers up to 870 GHz. This talk will discuss the 
development of sources and receivers applicable to these and other projects. The ultimate 
goal of this research is to create a technology base that expands the use of the terahertz 
spectrum to more routine but equally important scientific and military measurements, and 
in the longer term to enable a wide range of commercial applications. 

A series of full-waveguide band tunerless multipliers, including doublers, triplers and 
quintuplers, have been developed at frequencies up to 1.7 THz. These multipliers use no 
bias, and have a very simple construction, thus making them amenable to construction in 
large quantities. For example, the WR-2.8X3 broadband tripler, used for ALMA band 7 
(LO range 282-366 GHz), covers the entire band 265-400 GHz with typical efficiency of 
about 3.5%. A quantity of 139 WR-2.8X3 triplers, as well as an additional 139 WR-
3.4X3 Band 6 triplers, were built and fully tested in the course of about 4 months. The 
multipliers were found to be extremely consistent, in terms of both conversion efficiency 
and input return loss. With the Band 6 and 7 triplers completed, work is now underway 
on the development of multipliers for other bands, which will be discussed further at the 
conference.  

A range of broadband room temperature receivers have been developed with RF bands 
from WR-8 (90-140 GHz) to WR-1.2 (600-900 GHz). These receivers use subharmonic 
mixers, which allow for the use of an LO at half the RF, and also provide LO noise 
suppression. Measurements at 600 GHz on a WR-1.7 subharmonic mixer have yielded a 
mixer noise temperature of 1550 K (DSB) and a conversion loss of 8 dB (DSB) using 
only 4 mW of LO power at 300 GHz. The development of a WR-1.2 mixer, covering the 
range from 600-900 GHz, will be discussed at the conference. Because of the need for 
compact receivers, particular emphasis will be given to the size and DC power 
requirements of these receivers.  

The terahertz circuit designs discussed here represent a novel and innovative solution 
for terahertz source and receiver applications. Their inherent simplicity is a primary 
benefit and their proven THz performance is extremely encouraging. Additionally, our 
GaAs-on-dielectric fabrication process is well established and has been shown to be quite 
robust. This technology is ideal for a variety of science applications such as airborne 
atmospheric sensing and long duration flights to study the atmospheres of other planets, 
as well as a range of military and commercial applications, including imaging systems 
and potentially bioagent and chemical scanners. 

16th International Symposium on Space Terahertz Technology

367


	S02.pdf
	S02-02_Hübers.pdf
	A. Tredicucci, R. Köhler, L. Mahler


	S03.pdf
	Introduction:  Time Domain Quantum Mixer Theory
	Accounting for the Source Impedance
	Voltage Update Method (VUM)
	Variation: Time Domain Voltage Update Method (TDVUM)

	Implementation of TDVUM into 3D EM Field Solver (MEFiSTo)
	Conclusion and Future Work

	S05.pdf
	P01.pdf
	P01-09_Mahieu.pdf
	INTRODUCTION
	4 K Optics and Support Assembly
	Requirements
	Optical train.
	Cold optics mechanical design
	Tolerance analysis

	Wiring
	Requirements
	Choice of wiring material and diameter
	ESD protection and routing board
	Harnesses and connectors

	LO path inside the cartridge
	Design choices.
	Overmoded waveguide: resonant absorption caused by bends.

	IF Subsystem description
	Requirements
	Signal chain implementation
	Thermal Stress Relief (IF and LO paths):

	Results
	Receiver noise.
	Image rejection.
	Cartridge Gain Stability

	Conclusions

	P01-11_Volkov.pdf
	Leonid V. Volkov, Alexander I. Voronko, Natalie L. Volkova
	Secomtech Ltd., 24/2, 125, Prospect Mira, Fryazino,
	Moscow region, 141196, Russia, (E-mail: leon_volkov@mail.ru)


	P02.pdf
	P02-03_Vystavkin.pdf
	INTRODUCTION
	SPECTRAL CHARACTERISTICS MEASUREMENTS.
	NEP MEASUREMENTS

	P02-07_Tarasov.pdf
	INTRODUCTION
	Coherent and incoherent detection at mm and submm waves
	Conventional heterodyne mixers
	Power mixers
	P=E2/2R+E2/2R=E2/R
	Cold electron bolometer as mixer
	Design and studies of CEB


	P03.pdf
	P03-06_Shan.pdf
	INTRODUCTION
	SIS Mixer DESIGN
	Design of Waveguide-microstrip Probe
	Design of SIS Junction and Tuning Structure
	Mixer Block Design
	RF Hybrid Design

	SIS JUNCTION FABRICATION
	MEASUREMENT SETUP
	MEASUREMENT RESULTS AND DISCUSSION
	DSB Receiver Noise
	Sideband Separation Receiver Noise and Image Rejection Ratio (...
	Determining the Embedding Impedance of SIS Mixers

	Conclusion

	P03-07_Schicke.pdf
	Introduction
	Mems fabrication procedure
	Meander-suspended Microbridges
	Band Pass Filters
	Outlook
	Acknowledgements
	References

	P03-11_Boussaha.pdf
	INTRODUCTION
	Receivers
	Mixer Block
	Detectors and fabrication

	Results
	Conclusion


	P04.pdf
	INTRODUCTION
	Measurement Setup
	Measurement results
	Conclusion
	Acknowledgement
	P04-07_Cherednichenko.pdf
	I. INTRODUCTION 
	II. Direct detection effect 
	A. The noise temperature error 
	B. RF power coupling to the mixer 
	III. Experiment-I 
	IV. Experiment-II 
	V. Conclusion. 


	P04-12_Baubert.pdf
	INTRODUCTION
	SIMULATIONS
	MEASUREMENTS
	Absorption
	Setup
	Measurements
	Discussion

	MEMBRANE PROCESS
	4.1 Membrane Process

	CONCLUSION

	P04-13_Scherer.pdf
	INTRODUCTION
	Film preparation and Parameter Space
	Spectral Ellipsometry and Raman Spectroscopy
	Superconducting Properties
	Conclusion


	P05.pdf
	P05-02_Koshelets.pdf
	INTRODUCTION
	SIR Design and Results of the First RF Tests
	DC Tests of the TELIS SIR of the New Design
	Dependence of the FFO Linewidth on its Parameters
	Remote Optimization of the PL SIR Operation
	Retrieval: Influence of FFO Spectrum Imperfection
	Conclusion

	P05-05_Adam.pdf
	INTRODUCTION
	EXPERIMENTAL SET-UP
	RESULTS

	P05-15_Volkov.pdf
	Leonid V. Volkov, Alexander I. Voronko, Natalie L. Volkova
	Secomtech Ltd., 24/2, 125, Prospect Mira, Fryazino,
	Moscow region, 141196, Russia, (E-mail: leon_volkov@mail.ru)


	P06.pdf
	P06-02_Semenov.pdf
	INTRODUCTION
	Simulation Procedure
	Feed antennas
	Current Distribution
	Antenna Impedance
	Bolometer Impedance
	Ray-Tracing

	Experiment
	Experimental Data versus Simulation
	Comparison with FTS spectra

	Conclusion

	P06-03_Vystavkin.pdf
	INTRODUCTION
	COMBINATION OF PROJECTIONS AND FREQUENCY DOMAIN BIASING METH

	P06-06_Puetz.pdf
	INTRODUCTION
	Future KOSMA THz waveguide mixers
	More mature designs
	Improved feedhorn performance

	Fabrication
	Metal micromilling
	Silicon micromachining of planar structures
	Silicon micromachining of tapered and stepped structures
	Additional considerations

	Silicon Micromachining of THz structures
	Design of waveguide structures
	Prototyping at 490 GHz
	Conclusion

	P06-13_Volkov.pdf
	Leonid V. Volkov, Alexander I. Voronko, Natalie L. Volkova
	Secomtech Ltd., 24/2, 125, Prospect Mira, Fryazino,
	Moscow region, 141196, Russia, (E-mail: leon_volkov@mail.ru)



	S08.pdf
	S08-04_Yagoubov.pdf
	INTRODUCTION
	TELIS Configuration
	SIR Design
	FFO Phase Locking
	SIR Channel Cold Optics
	Verification of the Optical Design
	Alignment and Tolerance Analysis
	Geometrical optics analysis
	Physical Optics analysis

	IF Chain
	Experimental Results

	S08-05_Delorme.pdf
	Key words: heterodyne, SIS, submillimeter, space qualificati
	INTRODUCTION
	mixer's developement
	II.1 Specifications
	II.2 Mixer's design
	II.3  Mixer's fabrication

	mixer's performance
	III.1  Space qualifications
	III.2  Measured performance
	FTS measurement
	Josephson effect suppression
	Heterodyne measurement


	conclusion
	Acknowledgment


	S09.pdf
	INTRODUCTION
	The Transmitter
	Measurement Setup
	Results of Measurements
	Extraction of Beam Parameters
	Reliability of Phase Measurement
	Conclusion

	S10.pdf
	S10-04_Cojocari.pdf
	INTRODUCTION
	Design considerations
	Results and Discussions
	First Design-Version.
	Second Design-Version.
	Third Design-Version.
	Monolithically-Integrated Structure.

	Conclusions and Outlook


	S11.pdf
	S11-07_Schuster.pdf
	INTRODUCTION
	Silicon and possible Applications
	The  problem of Isotropy
	Modelling
	First Results and technical Challenges
	Conclusion


	S12.pdf
	S12-02_Vystavkin.pdf
	INTRODUCTION
	SUPERCONDUCTING TRANSITION IN MO/CU THIN FILM





