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Abstract—Due to the intrinsic IF 3-dB roll-off frequency of a superconducting hot electron bolometer (SHEB) 

mixing device of only a few GHz, a large relative IF processing bandwidth with a lower band edge ≤ 1 GHz is important 
to exploit the full potential of a SHEB receiver. In particular this is mandatory for astronomical measurements in the THz 
frequency range. 

We present test receiver measurements of several NbTiN THz SHEB waveguide mixers in combination with a 
newly available 0.3–4 GHz cryogenic low noise amplifier (LNA) based on discrete SiGe heterojunction bipolar transistors. 
This SiGe LNA is especially suitable for SHEB mixer IF amplification because of its multi-octave bandwidth at low 
frequencies and low input reflection coefficient. As a result – contrary to current approach for stable SHEB receiver 
operation – neither an isolator nor a balanced LNA configuration for suppression of the reflected IF power at the 
amplifier input is required. An isolator severely limits the relative IF bandwidth to less than one octave and balanced 
amplifiers are too bulky for future array applications, even if one could accommodate the additional dissipation. We 
investigate the IF frequency response of the test receiver with regard to output power stability (i.e. Allan times), ripple 
and receiver noise and demonstrate that this receiver configuration is suitable for astronomical operation. With these 
LNAs the 1.4 THz and 1.9 THz SHEB receiver channels of the German Receiver for Astronomy at Terahertz Frequencies 
(GREAT) for the Stratospheric Observatory for Infrared Astronomy (SOFIA) and the balloon-borne Stratospheric 
Terahertz Observatory (STO) will get a substantial enlargement of available IF bandwidth. 
  
 
 

161

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




