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PREFACE

On behalf of the Organizing Committee, I wish to thank all of the authors and the presenters who have done a
wonderful job of making this Symposium successful and productive. The 15

th
 International Symposium on Space

Terahertz Technology was organized by the University of Massachusetts, Amherst, and was co sponsored by the
IEEE Microwave Theory and Techniques (MTT) Society, and by the Electromagnetics Division of the National
Institute of Standards and Technology (NIST).

Forty-four abstracts were accepted for oral presentation, and twenty-eight papers were accepted for poster
presentations. We also had three invited talks at the beginning of each day. The breakdown of the accepted abstracts
in terms of the broad technology category is as follows:

Hot Electron Bolometers 15
SIS Technology 11
LO Sources 8
Direct Detectors 11
Terahertz Systems 13
Optics and Related Technologies 14

All of the accepted papers that have been submitted on time have been included in the proceedings. Only a handful
of papers were not submitted and they have been replaced with the accepted abstracts. Online proceedings of the
conference are also available at http://www.stt2004.org .

I would like to take this opportunity to thank people who helped in the organization of this symposium. Pamela
Poissant and Denise Parent in the Department of Astronomy at UMass helped tremendously in the administrative
aspects of the symposium. Barbara Keyworth, Dept. of Astronomy helped arrange the reception. Karen Werner
provided invaluable help, especially in the compilation of the submitted abstracts, and in computer support for the
conference. Financial support from NIST and Millitech, Inc. are gratefully acknowledged. Special thanks go to our
technical review committee listed below for helping to review all the submitted abstracts. I also want to thank our
dedicated team of staff member and graduate student volunteers who were on hand to make the event a success.

Gopal Narayanan
(UMass, Amherst)

Organizing Committee Technical Committee
Gopal Narayanan Al Betz
Neal Erickson Jack East
Eyal Gerecht Tony Kerr
Grant Wilson Erik Kollberg
Sigfrid Yngvesson Harvey Moseley

Antti Raisanen
Edward Tong
Chris Walker
Nick Whyborn

Please note the dates and location for the 16th International Symposium on Space Terahertz Technology to be held in
2005:
May 2-4, 2005
Chalmers University of Technology, Goteborg, Sweden. h s //vvww.mc2.chalmers.se/conferences/ISSTT
Organizers: Jan Stake, Harald Merkel, Victor Belitsky, and Erik Kollberg.
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3 Jet Propulsion Laboratory
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the Far-Infrared (HIFI)

1Nick Whyborn , Thijs de Graauw
1

 , Emmanuel Caux2, Tom Phillips,
Juergen Stutzkt4

1 SRON
2 CESR, Toulouse, France
3 Caltech
4 KOSMA, Koln

0.3 The Submillimeter Array Antennas and Receivers Raymond
Blundelli
1 Harvard-Smithsonian Center for Astrophysics

1. Session 1: HEB Mixers 1
Session Chairs: Dr. Sigfrid Yngvesson, UMass and Dr. Erik Kollberg, Chalmers
1.1 Optimization of HEB mixer for the Herschel Space
Observatory
S. Cherednichenko l, P. Khosropanah l, T.Berg 1, H. Merkell,
E. Kollbergl, V.Drakinskiy2, B. Voronov2, G. Gol'tsman2
1 Chalmers University of Technology
2 Moscow State Pedagogical University, Moscow

1.2 NbN phonon cooled Hot Electron Bolometer Mixers with
improved interfaces: Noise temperature and LO power
requirement
J.J.A.Baselmansl, M.Hajenius1 , J.R. Gaol', A. Baryshevl, J. Kooi3,
T.M. Klapwijk2, P.A.J. de Kortel, B. Voronov4, and G. Gortsman4
1 Space Research Organisation of the Netherlands (SRON)
2 Delft University of Technology
3 California Institute of Technology
4 Moscow State Pedagogical University
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1.3 Stability measurements of a NbN HEB receiver at THz
frequencies
• Bergl , S Cherednichenko , V Drakinskiy1 , H Merkell , E Kollbergs ,

W Kooi2
1 Chalmers University of Technology
2 California Institute of Technology

1.4 Development of NbN Terahertz HEB Mixers Coupled
Through SlotRing Antennas
Eyal Gerecht, Dazhen Gu, Xin Zhao, John Nicholson, Fernando
Rodriguez-Morales, and Sigfrid Yngvesson2
1 National Institute of Standards and Technology
2 University of Massachusetts, Amherst

1.5 Phonon-cooled hot electron bolometers on freestanding 211,m
S13N4 membranes for 'THz applications
Pedro Munoz, Sven Bedorf, Michael Brandt, Thomas Tils, Martina
Wiedner, Martin Briill, Netty Honingh, Karl Jacobs
KO S MA, Köln

1.6 The role of quantum noise in terahertz receivers
Sigfrid Yngvesson s , Erik Kollberg2
1 University of Massachusetts, Amherst
2 Chalmers University of Technolgy

2. Session 2: SIS Mixers
Session Chair: Dr. Edward Tong, Harvard-Smithsonian Center for Astrophysics 
2.1 The ALMA Band 6 (211-275 GHz) Sideband-Separating SIS
Mixer-Preamp
A. R. Kerr', S.-K. Pan s, E. F. Laurial , A. W. Lichtenberger2, J. Zhang2 ,
M. W. Pospieszalskil , N. Horne, , G. A. Ediss i , J. E. Efflandl , R. L.
Groves'
1 National Radio Astronomy Observatory
2 The University of Virginia, Charlottesville

2.2 A Fixed-Tuned Integrated SIS Mixer with Ultra-Wideband
IF and Quantum-Limited Sensitivity for ALMA Band 3 (84-116
GHz) Receivers
S.-K. Pan', A. R. Kerr; M. W. Pospieszalskil , E. F. Lauria l , W. K.
Cradys , N. Homer, Jr! , S. Srikanthl , E. Bryertons , K. Saint 1,
S. M. X. Claude?, C. C. Chin, P. Dindo2, G. Rodrigues, D. Derdall2
J. Z. Zhang3 and A. W. Lichtenberger3
1 National Radio Astronomy Observatory
2 Herzberg Institute of Astrophysics
3 University of Virginia, Charlottesville
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2.3 Low noise 1.2 THz SIS mixer for Herschel radio observatory
A. Karpovi, D. , E Rice', J. A. Stern, B. Bumble2 , H G. LeDuc2 ,

Zmuidzinasi
1 California Institute of Technology
2 MDL, Jet Propulsion Laboratory

2.4 Development of the Band 3 and 4 mixer units for HIFI
G de Lange", B.D. Jackson', M Eggensi , H Golstein" , M Jochemsen 1 ,
W.M. Laauwen" , L. de Joni , S Kikken i , C Pieters", H Smitl , D. Van
Nguyen', M Kroug2 , T Zijlstra2, T.M. Klapwijk2
1 SRON
2 Delft University of Technology

2.5 Waveguide-type all-NbN SIS mixers on MgO substrates
Masanori Takeda , Yoshinori Uzawa , Akira Kawakami', Zhen Wang',
and Takashi Noguchi2
1 Kansai Advanced Research Center
2 Nobeyama Radio Observatory

3. Session 3: Direct Detectors 1
Session Chair: Dr. Albert Betz, University of Colorado
3.1 Arrays of Bolometers for Far-infrared and Submillimeter
Astronomy
D.T. Chussl , C.A. Allen', S. Babul , D.J. Benfordi , J.L. Dotson2 , C.D.
Dowell, M. Jhabvalal , D.A. Harpe, S. Harvey Moseley', R.F.
Silverberg', J.G. Staguhn l , G. Voellmerl , E.J. Wollackl
1 NASA Goddard Space Flight Center
2 NASA Ames Research Center
3 JPL/Caltech
4 University of Chicago, Yerkes Observatory

3.2 A 90GHz Bolometer Camera Detector System for the Green
Bank Telescope
Dominic J. Benfordl , Mark J. Devlin, Simon R. Dickers, Christine A.
Allen', Troy J. Ames', Ernest D. Buchanan", Tina C. Chen"', James A.
Chervenakl , Joshua B. Forgionel , Kent D. Irwin, Jeff Klein, Brian S.
Masons, S. Harvey Moseley', Roger D. Norrods,
Philip R. Jewell,s  Johannes G. Staguhn l'3 , Mark P. Supanich2 , Edward
J. Wollacki
1 NASA / Goddard Space Flight Center
2 University of Pennsylvania, Philadelphia
3 SSAI, Lanham
4 GS&T Greenbelt
5 NIST / Boulder
6 NRAO, Green Bank
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3.3 Frequency Selective Bolometers - Progress and Projections
aw Wilson', T C Chen, ES. Cheng3 , D.A. Cottingham 2 , LM.

5 5 • 6 • 6Crawford , L Downes, EM. Fmkbeiner, , D.J. FIxsen , D. W Logan',
S. Meyers , L Perera5, ER Sharp', and R.E Silverberg,
1 University of Massachusetts, Amherst
2 Global Science and Technology, NASA/GSFC
3 Conceptual Analytics, Glenn Dale, MD
4 NASA/GSFC
5 Univ. of Chicago, Chicago
6 SSAI, Greenbelt

3.4 A Comparison of Device Characteristic of MotAu TES
Bolometers with Different Normal Metal Bar Geometries
Johannes G. Staguhn 1'2, Dominic J. Benfordl , S. Harvey Moseley',
Christine A. Allen', James A. Chervenak , Thomas R. Stevenson', Wen-
Ting Hsiehl
1 NASA/Goddard Space Flight Center
2 SSAI
3 Raytheon ITSS

4. Session 4: Sources 1
Session Chair: Dr. Gopal Narayanan, University of Massachusetts, Amherst 
4.1 Tunable All-Solid-State Local Oscillators to 1900 GHz
John Ward, Goutam Chattopadhyay, Alain Maestrini, Erich Schlecht,
John Gill, Hamid Javadi, David Pukala, Frank Maiwald and Imran
Mehdi
Jet Propulsion Laboratory
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Frank Maiwald, Erich Schlecht, Robert Lin, John Ward, John Pearson,
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Jet Propulsion Laboratory
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Oscillators
N. Erickson
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4.4 Continuous THz-Wave Generation using Uni-Traveling-
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Hiroshi Ito, Tomofumi Furuta, Fumito Nakajima, Kaoru Yoshino, and
Tadao Ishibashi
NTT Photonics Laboratories, NTT Corporation

106

114

120

128

135

143



15
th
 International Symposium on Space Terahertz Technology

5. Se ,i51-1 „J: D!rect Detectors 2
SessicAt Chair. Dr. S. Harvey IViose raey, NASA Gb7C
5.1 Photon-counting Superconducting Detectors for
Submillimeter Astronomy: Recent Results
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Hsieh2 , M.I Le, EA. Pellerano2 a Schneider2,
CM. Stahle2 , T R Stevenson,2 D.E Travers2 , E J Wollack2
1 Yale University
2 NASA Goddard Space Flight Center
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G. Yassins , P. A. R. Ade2 , C. Calderon, A. D. Challinor s , L. Dunlop, W.
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Lasenby , B. illaffei2 , P. D. Mauskopf 2 ,
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1 University of California, Santa Barbara
2 Jet Propulsion Laboratory , Pasadena, California
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1 DLR Institute of Planetary Research, Berlin
2 Moscow State Pedagogical University
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