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Abstract—High quality local oscillator sources are required for astronomical receivers throughout the terahertz 

frequency range. This paper is focused on the development of sources for frequencies greater than 1 THz for use with Hot 
Electron Bolometric (HEB) mixers, specifically on the Stratospheric Observatory For Infrared Astronomy (SOFIA). One 
of the great advantages of HEB mixers is their very low LO power requirements, of order one microwatt per pixel 
(including coupling losses). However, the challenges of achieving even this power level at such high frequency remain 
significant, and the goals for significant tuning bands to enhance the measurement capability of the receiver are 
formidable. Also, there is great interest in developing array receivers, which will increase the required power level by a 
factor of ten.  

VDI’s terahertz sources are based on high power amplifiers, typically near 40GHz, and a series of frequency 
multipliers that translate the power to higher frequency, albeit with very significant losses. For example, three years ago 
VDI (in collaboration with SRON) presented a 1.3THz source that generated of order 10uW and was electronically 
tunable over 100GHz of bandwidth. This source used an amp/x2x2x3x3 configuration, where the doublers were high 
power varactors and the triplers were broadband varistor multipliers. In fact, the triplers were shown to operate with 
similar performance across the entire waveguide band (1.1-1.7THz) without any tuning whatsoever. These same triplers 
have been used to generate greater than 30uW, when stronger driver components have been used.  

More recently VDI has focused on the 1.9 and 2.7THz bands that are of interest for the German Receiver for 
Astronomy at Terahertz Frequencies, which is being developed by the Max-Planck-Institut für Radioastronomie (MPIfR) 
and the Universität zu Köln for use on the SOFIA aircraft. At 1.9 THz VDI has delivered an initial LO chain that 
generates a few microwatts of power, which is marginally sufficient to pump the receiver when the coupling losses into the 
dewar are included. In this paper VDI will describe this LO chain and the ongoing efforts to increase the output power by 
an order of magnitude for use on a future receiver array. The 2.7 THz frequency band is significantly more challenging, 
owing to the increased inefficiency of Schottky multipliers at the higher frequency. The goal is to generate enough power 
for a single pixel receiver with significant frequency tuning. To date VDI has demonstrated the required driver module at 
300GHz and is presently working on an improved tripler to 900GHz. The final tripler to 2.7THz has been designed and is 
awaiting fabrication. First results for the new components are expected to be available in time for the conference 
presentation. 
 
 

37

akerr
Text Box
                20th International Symposium on Space Terahertz Technology, Charlottesville, 20-22 April 2009


	M2D_SIS_Receivers_Hedden.pdf
	I. INTRODUCTION
	II. Overview of the Receiver System
	A. HIFI Band-3 Type Mixer Unit
	B. SiGe Low Noise Amplifier
	C. 810 GHz Local Oscillator Unit
	D. IF Setup and Backend Spectrometer

	III. Results
	A. Lab Measurements and Characterization
	B. Performance at the Telescope

	IV. Conclusion 

	T1C Performance_of_HIFI_in_flight_conditions_Dieleman.pdf
	INTRODUCTION
	Herschel Thermal Balance test
	HIFI tuning
	HIFI Performance test
	LO Purity
	Standing wave tests
	HIFI status and outlook
	Acknowledgment
	References

	W2A_NbN_phonon_cooled.pdf
	I. INTRODUCTION
	II. Device fabrication and DC testing
	Experimental setups
	A. Gain bandwidth measurements
	B. Noise temperature measurements

	IV. Experimental results and discussion
	A. Gain bandwidth measurements
	B. Noise temperature measurements

	V. Conclusion 

	W2E ISSTT2009-Paper3-Surek.pdf
	I. INTRODUCTION
	II. HEB Heterodyne Detection
	III. Quasi-Optical System Design
	IV. System Integration
	V. Biomedical Applications
	VI. Summary

	W3D ISSTT2009-Compact_340GHz_Receiver_FrontEnds_004.pdf
	I. Introduction
	II. Front-end Receiver Module
	III. SUBHARMONIC MIXER
	A. HBV Quintupler
	B. The Schottky Doubler based x12 Module

	IV. Novel Subharmonic sideband separating topology
	V. RESULTS
	VI. CONCLUSIONS
	VII. Acknowledgments
	VIII. REFERENCES

	W4D-FFTS-Klein.pdf
	I. INTRODUCTION
	II. AFFTS: The 32 ( 1.5 GHz Bandwidth Array-FFTS
	III. XFFTS: The new 2.5 GHz Bandwidth FFTS
	IV. Summary & Outlook

	P2D-Lazareff_et_al.pdf
	INTRODUCTION
	Initial Design
	Initial measurements
	Analysis
	A matter of definitions
	Cross polarization from an ideal grid

	Experimental Verification
	Re Inventing the Wheel

	P2E  ISSTT 2009 - Sharlottesville-PAPER NUMBER 71.pdf
	I. INTRODUCTION And BACKGROUND
	II. RESULTS

	P7A.pdf
	I. INTRODUCTION
	II. Direct Detection Effect
	A. Mixer bias current
	B. Mixer output power

	III. Experimental Methods
	A. Device type
	B. ΔG/G method
	C. Injected signal method

	IV. Experimental Results And Discussion
	V.  Conclusion

	P7C Performance Investigation of a Quasi-Optical NbN HEB     Mixer at Submillimeter wavelength--MIAOWei.pdf
	INTRODUCTION
	HEB Mixer and Experimental Setup for Heterodyne Measurement
	Experiment and Analysis
	Current-voltage characteristics
	Noise temperature and conversion gain
	Direct response
	Stability

	Conclusion

	P8H ISSTT2009-STEAMR_Receiver_Chain_007.pdf
	I. Introduction
	II. Receiver System
	A. Front-End Subsystem
	1) Subharmonic Sideband Separating Mixers
	2) Mixer with Integrated LNA


	III. Local oscillator system
	IV. Back-End Subsystem
	A. Autocorrelator unit
	B.  Initial test

	V. Conclusions
	VI. Acknowledgments
	VII. REFERENCES




