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Abstract—We will present the first data demonstrating multiplexed operation of the titanium (Ti) hot-electron 
nanobolometers at ~ 0.4 K. Nanobolometers are very promising for meeting the most demanding sensitivity requirements 
for THz spectroscopy in space [1]. At the same time, they have a short time constant (~ µs at 400 mK) that makes 
impossible application of time-domain or audio-frequency domain multiplexing schemes commonly use for leg-isolated 
(slow) superconducting bolometers.   

A novel solution pursued in this work is called MSQUID and uses dc SQUIDs coupled to X-band microresonators [2]. 
SQUIDs are very low-noise, low power dissipating superconducting devices commonly used for readout of 
superconducting bolometers. Their input bandwidth is limited by inductive coupling to the bolometer and does not exceed 
~1 MHz that is suitable for one hot-electron detector pixel. At the same time, the SQUIDs themselves are very fast and 
can operate at many GHz. This gives a way to implement a multiplexed readout for nanobolometers by measuring a 
change of the Q-factor of an X-band coplanar waveguide (CPW) resonator coupled to the SQUID. The detected radiation 
causes a change of the current through the bolometer and through the input coil of the SQUID. This causes a change of 
the magnetic flux through the SQUID loop, which changes the SQUID impedance and introduces damping in a coupled 
resonator. Each SQUID in the array is coupled to its individual resonator. The unique resonator frequency (resonator 
length) provides microwave frequency encoding for each pixel. The number of channels (pixels) per one MSQUID 
depends on the Q-factor of the resonators and can be about several 100s. At the same time, all MSQUIDS require just 2 
pairs of wires for biasing and flux modulation and two microwave cables for passing the probe signal through the 
resonators. The output of many (~100) MSQUIDs can be also multiplexed thus leading to a possibility to read a 10,000-
pixel array using this approach. The type of the multiplexor was inspired by the Microwave Kinetic Inductance Detector 
(MKID) [3] and has the same advantages (large bandwidth, many pixels). 

 We are setting up a demo-array consisting of 4 hot-electron nanobolometers with the noise equivalent power NEP ~ 
10-17 W/Hz1/2 at 400 mK connected to a 4-element MSQUID chip. The entire system will operate in a He3 dewar with the 
optical access. We plan to demonstrate the complete recovery of the detector noise after demultiplexing and also the 
simultaneous detection of NIR single photons in all 4 channels. The latter is important since the nanobolometers are seen 
as potential THz calorimeters for on-chip FIR spectroscopy. The follow-up work will address larger scale fully integrated 
array of more sensitive nanobolometers hybridized with a matching MSQUID chip.  
 
[1] J.Wei et al., Nature Nanotechnology 3, 496 (2008) 
[2] I.Hahn et al., J. Low Temp. Phys. 151, 934 (2008) 
[3] P.K.Day et al., Nature 425, 817 (2003) 
 
 
 

288

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




