2008 33rd International
Conference on Infrared,
Millimeter and Terahertz Waves

Pasadena, CA
15-19 September 2008

Pages 1-442

IEEE S5t S,



Table of Contents

A room temperature NbN bolometer for terahertz detection

X H.Lu, L.Kang, J. Chen, Y.Y.Zhong, N.He Y.Jiang, M.Liang, Q.J.Yao, S.C.Shi

Theoretical Investigation into Cherenkov Radiation in an Anisotropic Double-Negative Medium
Zhaoyun Duan, Yubin Gong, Yanyu Wei, Wangxiang Wang, Bae-lan Wu, Jin Au Kong, Min Chen

THz Spectrum of KDP Crystal

Bihui Hou, Shunsuo Li, Yali Wang, Guozhong Zhao, Wei Meng, Xinan Chang
THz Spectrum of Cr3+: LiSrAlF6 Crystal

Bihui Hou, Yali Wang, Guozhong Zhao, Tianhua Meng
THz Spectrum and ionic polarizability of PbB407 Crystal

Bingxin Yang, Bihui Hou, Yicheng Wu, Wang Li, Pengzhen Fu

Design and Fabrication of a 100 GHz Channel-Drop Filter
Evgenya I Smirnova, Lawrence M. Earley, Cynthia E. Heath, Dmitry Yu. Shchegolkov

Terahertz imaging for analysis of historic paintings and manuscripts

Kaori Fukunaga, Yuichi Ogawa, Shin'ichiro Hayashi, Iwao Hosako

Electron Dynamics in the Process of Mode Switching in Gyrotrons

O. Dumbrajs, Y. Kominis, G.S. Nusinovich

Photonic Crystals for on-off Switching of Sub-terahertz Electromagnetic Waves
T. Hasek, Z. Ghattan, R. Wilk, M. Shahabadi, M. Koch

RF Cavity Simulation of 0.3THz 400W Gyrotron Oscillator.

Wengiang Lei, Ming Li, Lei Song, Zhonghai Yang
Improved Terahertz Sensors Based on Frequency Selective Surfaces For Thin-film Sensing

I A. I Al-Naib, C. Jansen, M. Koch
Terahertz Raman Laser Based on Silicon Doped by Phosphorus

Heinz-Wilhelm Hiibers, Sergey G. Pavlova, Ute Bittger, Roman Kh. Zhukavin, Valery N. Shastin,
Niels Hovenier, Britta Redlichdee

Microsoft Word - terahertz2008_abstract_imaging.doc

M. B. Byrne, J. E. Cunningham, S. P. Khanna, M. R. Stringer, C. D. Wood, E. H. Linfield, A. G. Davies

Design of an 874 GHz Biasable Sub-Harmonic Mixer Based on MMIC Membrane Planar Schottky Diodes

B. Thomas, A. Maestrini, D. Matheson, 1. Mehdi, P. de Maagt
2 port vectorial THz electro-optic sampling system

L. Meignien, J. Mangeney, P. Crozat, L. Duvillaret

Terahertz vibrational absorption resonances observed using on-chip terahertz circuits
M. B. Byrne, J. E. Cunningham, S. P. Khanna, A. D. Burnett, K. Tych, M. R. Stringer, E. H. Linfield,
A. G. Davies

Progress towards a 2.5-THz Solid State Heterodyne Receiver with Quantum Cascade Laser and Hot

Electron Bolometric Mixer

Heinz-Wilhelm Hiibers, Heiko Richter, Alexei D. Semenov, Sergey G. Paviov, Lukas Mahler,
Alessandro Tredicucci, Harvey E. Beere, David A. Ritchie, Kostea Il'in, Michael Siegel

Millimeter wave irradiation and invasion into living bodies using AR waveguide vent antennas and

Gyrotron

M.Teranaka, A.doi, 1.Ogawa, T.Saito, T Idehara, T.Tatsukawa

A CMOS Focal-Plane Array for Terahertz Imaging

U.R. Pfeiffer, E. Ojefors, A. Lisauskas, D. Glaab, F. Voltolina, V.M. Fonkwe Nzogang, P. Haring Bolivar,

H.G. Roskos

Xiii

11

13

16

18

20

22

24

26

27

29

31

32

33

35



Table of Contents

MEMS-Fabricated Micro Vacuum Electron Devices (WVEDs) for Terahertz (THz) Applications.
Young-Min Shin, Larry R. Barnett, Neville C. Luhmann

FDTD and PSTD Simulations for W-Band Linear Tapered Slot Antenna

Hong-Xing Zheng, Li-Ying Feng, Ying Liu, Dan Cheng
Development in Russia of 170 GHz Gyrotron for ITER

L.G.Popov, G.G.Denisov, A.G.Litvak, M.V.Agapova, A.Ph.Gnedenkov, A.N.Kostyna, V.O.Nichiporenko,
V.E.Myasnikov, E.M.Tai, S.V.Usachev, V.E.Zapevalov, A.V.Chirkov, V.IL1lin, V.N.1lin, A.N.Kuftin, S.A.Malygin,
V.IMalygin, V.V.Parshin, A.B.Pavel'ev, V.G.Rukav

Development of Gyrotron FU CW IIA for 600 MHz and 300 MHz DNP-NMR experiments at the
University of Warwick

T. Idehara, La Agusu, I. Ogawa, S. Kobayashi, T. Saito, R. Dupree, M. E. Smith

Design of Gyrotron FU CW V for accurate measurement of positronium energy level
La Agusu, T. Idehara, 1. Ogawa, T. Saito, T. Namba, H. Saito, S. Asai, T. Kobayashi, M. Glyavin

Machining of Terahertz Split-Block Waveguides with Micrometer Precision

Peter J. Bruneau, Hal D. Janzen, John S. Ward

Sensitive Broadband SIS Receivers for Microwave Limb Sounding

John S. Ward, Karen A. Lee, Jonathan Kawamura, Goutam Chattopadhyay, Paul Stek
Tunable Broadband Frequency-Multiplied Terahertz Sources

John S. Ward, Goutam Chattopadhyay, John Gill, Hamid Javadi, Choonsup Lee, Robert Lin, Alain Maestrinia,
Frank Maiwald, Imran Mehdi, Erich Schlecht, Peter Siegel

Particle-In-Cell Simulation of 100 GHz Reentrant Linear Magnetron

Jung-1l Kim, Seok-Gy Jeon, Yun-Sik Jin, Geun-Ju Kim, Dae-Ho Kim, Sun-Shin Jung
CASIMIR: the Caltech Airborne Submillimeter Interstellar Medium Investigations Receiver

Michael L. Edgar, Andrew 1. Harris, Alexandre Karpov, Sean Lin, David Miller, Simon J. E. Radford,
Frank Rice, Jonas Zmuidzinas

The Cornell Caltech Atacama Telescope (CCAT)

Simon J. E. Radford, Riccardo Giovanelli, Thomas A. Sebring, Jonas Zmuidzinas
1.5 pm Wavelength All-Fiber Terahertz Time-Domain Spectrometer

H. Roehle, B. Sartorius, H. Kiinzel, J. Bottcher, M. Schlak, D. Stanze

Multiplier-based Sources of Terahertz Power

Thomas W. Crowe, David W. Porterfield, Jeffrey L. Hesler

Comparative Analysis on DRIE and LIGA Fabrications for Millimeter-Wave Backward-Wave Oscillators

C. W. Baik, J. K. So, M. A. Sattorov, A. Srivastava, K. H. Jang, J. H. Won, Y. M. Son, S. I Kim, J. M. Kim,
J. H. Kim, S. S. Chang, G. S. Park

THECAMAP: Terahertz Camera for medical Application

B.Mencagli, G.Scrascia, S.Cibella, M.Ortolani, G.Torrioli, R.Leoni, A.Tredicucci, M.A Della Fazia, G.Servillo,
M.Grego

Studies on Interfacial Water Adsorbed on Mica at Room Temperature using Terahertz Spectroscopy ...............

S.-J.Chang, S.-M.Ahn, O.-J. Kwon, M.-A.Seo, D.-S.Kim, W.-H.Jhe, G.-S.Park

300 GHz Channel Measurement and Transmission System

C. Jastrow, K Miinter, R. Piesiewicz, T. Kiirner, M. Koch, T. Kleine-Ostmann

Comparison of Image Resolution in Terahertz Pulsed and Continuous-wave Imaging Systems

B. Davoudi, M. Khabiri, D. Saeedkia, S. Safavi-Naeini

A Modified Objective Discrimination Model for Triangle Orientation Discrimination Threshold
Measurements

Guojing He, Jianqi Zhang, Shuang Zhang, Xiaorui Wang

xiv

38

41

42

44

46

48

50

52

55

57

58

59

61

62

64

66

68

70

72



Table of Contents

74

A novel design of focal plane array in PMMW imaging System
Li Liang-Chao, Yang Jian-Yu, Jiang Zheng-Mao, Zheng Xin

A sub-wavelength holes diffraction radiation array

76

Shenggang Liu, Min Hu, Yaxin Zhang, Yuebao Li, Renbin Zhong

A Terahertz Plasmonic Metamaterial Structure for Near-Field Sensing Applications

79

Amir Arbabi, Arash Rohani, Daryoosh Saeedkia, Safieddin Safavi-Naeini

Millimeter Wave Radiator: Actively and Passively Excited Sinusoidal PCB Strip and Microstrip Antennas

A. Oral Salman, Harun Cetinkaya, Alexey Vertiy
Hubbert's Peak, The Coal Question, and Climate Change

............... 81

83

David Rutledge

Fine Tuning of Terahertz Generation in Fan-out Type Periodically Poled Lithium Niobate Using
Femtosecond Laser Pulses

84

C.Kang, C. S. Kee, Y. L. Lee, H. K. Yoo, N. E. Yu, C. S. Jung, D.-K. Ko, J. Lee

85

Terahertz radiations on target materials irradiated by an ultra-intense laser pulse
Kitae Lee, Jungho Mun, Yong Woo Lee, Yong Ho Cha, Pil Dong Ahn, Seong Hee Park, Kwon-hae Yea,
Byung Cheol Lee, Young Uk Jeong

Narrow-gap semiconductor as the all-ware detector from near IR to mm wave regions

86

F. Sizov, V. Dobrovolsky, Yu. Kamenev, A. Smirnov, V. Zabudsky

THz Emission from Transient Electrical Currents Injected into Semiconductors via Optical Quantum
Interference

M. Betz, J-M. Ménard, C. Sames, L. Costa, M. Spasenovic, A.D. Bristow, H. M. van Driel
Sub-THz RTD Oscillators Integrated with Planar Horn Antennas for Horizontal Radiation

87

88

K. Urayama, S. Suzuki, M. Asada, H.Sugiyama, H.Yokoyama

Quantum-Cascade Photonic Crystal Laser

89

A. Benz, G. Fasching, Ch. Deutsch, A. M. Andrews, K. Unterrainer, P. Klang, W. Schrenk, G. Strasser

90

Progress with the New Multi-Frequency ECRH System for ASDEX Upgrade
D. Wagner, T. Franke, F. Leuterer, F. Monaco, M. Miinich, H. Schiitz, J. Stober, F. Volpe,H. Zohm, M. Thumm,
G. Gantenbein, J. Flamm, R. Heidinger, A. Meier, W. Kasparek, C. Lechte, A.G. Litvak, G.G. Denisov,

A. Cirkov, E.M. Tai, L.G. Popov, V.O. Nichiporen

Terahertz transfer onto a telecom optical carrier

92

S. Dhillon, S. Barbieri, C. Sirtori

94

Spectral Gain Narrowing in THz quantum cascade lasers
S. Dhillon, N. Jukam, D. Oustinov, Z. Y. Zhao, S. Hameau, S. Barbieri, A. Vasanelli, P. Filloux, X. Marcadet,
C. Sirtori, J. Tignon

Measurement and application of incoherent terahertz scattering using time-domain spectroscopy

96

M. Hassan Arbab, Dale P. Winebrenner, Antao Chen, Danling Wang, Eric I. Thorsos, Lisa M. Zurk

Active MMW multi-parametric imaging technique for security applications

97

Leonid V. Volkov, Alexander I. Voronko, Natalie L. Berendakova

Fast active THz camera with range detection by frequency modulation
C. am Weg, W. von Spiegel, B. Hils, T. Liffler, R. Henneberger, R. Zimmermann, H.G. Roskos

Advanced Cathode Research

R. Lawrence Ives, Lou Falce, George Miram, George Collins, Marc Curtis, Kim Gunther, Steve Schwartzkopf
Micromachined Terahertz Waveguides with Embedded Metal Rods

Andrew Gallant, Adam Baragwanath, Peter Swifi, David Wood, Martyn Chamberlain

THz Long Range Plasmonic Waveguide in Membrane Topology
T. Akalin, E. Peytavit and J-F. Lampin

99

102

104

106



Table of Contents

Directional beam pattern from a double metal Quantum Cascade Laser with a TEM-Horn Antenna..........cccceeeeecenee 108
T. Akalin, W. Maineult, E. Peytavit, P. Jellie, J-F. Lampin,C. Sirtori and S. Barbieri

Spectroscopy of THz radiation induced by impact ionization of shallow acceptors in Ge 110
A.V. Andrianov, A.O. Zakharin, N.N. Zinovev

A Comparison of the Gaussian Coupling Efficiency for Three Types of Terahertz Horn Antennas 112
Charlie H. Smith, I1I, Haiyoug Xu, Jeffery Hesler, and N. Scott Barker

Double Effective Band-Pass Submm-Filters Based on Anisotropic Resonant Meshes 113
S.A. Kuznetsova, Yu.G. Goncharovb, B.P. Gorshunovb, LE. Spektorb, A.V. Gelfandc, N.I. Fedorininac

Compact, Scalable THz Source 115
Hans P. Bluem and Robert H. Jackson

High-Resolution THz Transmission and Birefringence Measurements in Ferroelectric LINbO3 117
E.R. Brown, J R Demers, R.T. Logan Jr. and K. K. Wong

Milliwatt THz Average Output Power from a Photoconductive Switch 119
E. R. Brown

50GHz Microwave Exposure Effect of Radiations on offspring and rats Brain 121
Kavindra Kumar Kesari and J. Behari

High Frequency Characterization of Carbon Nanotube Films 123
Ziran Wu, Lu Wanga, and Hao Xin

Compact, High Power EIK sources used for ESR and NMR 125

Brian Steer, Mark Hyttinen, Albert Roitman, and Peter Horoyski

Comparative Study of Coaxial Bragg Reflector with Windowing Techniques 127
X H. Chen, Y. X. Lai, H.B. Zhang, Q. Xin, B. Chai, Y.Y. Kong, and S. C. Zhang

Implementation of Computer Optimization for Design of Electron Guns 129
R. Lawrence Ives, Thuc Bui, Adam Attarian, Steven Davis, Sean Gadson, William Tallis, Hien Tran,
Michael Read, and Mattie Posth

Dielectric Response of Suspended Nucleotides at Terahertz Frequencies 131
P. Glancy and W.P. Beyermann

Confocal THz Imaging Using a Gas Laser 133
Mohammed A. Salhi and Martin Koch

Concealed Object Contrast Enhancement Using Radar Methods in a Submillimeter-Wave Active Imager................ 135

Ken B. Cooper, Robert J. Dengler, Nuria Llombart, Tomas Bryllert, Goutam Chattopadhyay, Erich Schlecht,
John Gill, Choonsup Lee, Anders Skalare, Imran Mehdi, and Peter H. Siegel

Tunable cw THz Source with High-Precision Frequency Control 137
Anselm J. Deninger, Thorsten Gobel, Daniel Schonherr, Axel Roggenbuck, Frank Lison, and Peter Meissner

Modeling of Dynamic Effects in a Laser-Driven Semiconductor Switch of High-Power Microwaves.........cceeeescaccsesenee 139
Maxim L. Kulygin, Gregory G. Denisov, and Viadimir V. Kocharovsky

Design and Test of New Millimeter Wave Notch Filter for Plasma Diagnostics 140

G.G. Denisov, A.A. Bogdashov, A.N.Panin, Yu.V.Rodin

Multi-Frequency Gyrotrons for Plasma Fusion Installations 142
G.G.Denisov, A.G.Litvak, M.V.Agapova, V.E.Myasnikov, E.M.Tai, V.E.Zapevalov, A.V.Chirkov, A.N.Kuftin,

S.A.Malygin, V.I. Malygin, V.O.Nicniporenko, 1.V.Kazansky, A.V.Kruglov, V.G.Rukavishnikova, A.F.Gnedenkov,
A.B.Pavel'ev, V.V.Parshin, L.G.Popov, E.V.Sokol

High efficient gyrotron-based systems for technological applications 144
Gregory G. Denisov, Yuri V. Bykov, Mikhail Yu. Glyavin, Alexey G. Luchinin, Mikhail M. Morozkin and
Dmitry 1. Sobolev




Table of Contents

Highly sensitive and frequency-tunable THz detector using carbon nanotube quantum dots
Yukio Kawano, Tomoko Fuse, Seiko Toyokawa, Takeo Uchida, and Koji Ishibashi

Development of a 300 GHz material processing system

S. Mitsudo, Y. Kobayashi, T. Idehara, T. Saito, S. Sano, and T. Ueda
94GHz Second-Harmonic Gyrotron with Complex Cavity

Niu Xin-Jian, Yu Sheng, Li Hong-Fu

Numerical and experimental investigations of a diplexer for power combination and switching of high-

power millimeter waves

Wondwossen Wubie, Waiter Kasparek, and Burkhard Plaum

Effects of Reversed-field on Electron Chaotic Orbits in a Free-Electron Laser

Mahdi Esmaeilzadeh and Mohammad S. Fallah

Effects of Self-Fields on Growth Rate in a Free-Electron Laser with Planar Wiggler Magnetic Field

Mahdi Esmaeilzadeh and Vahid Ghfouri

Robotic Space and Earth Science 2020
Charles Elachi

Electroformed Metal Mesh THz-Filters for Selecting Harmonics of NovoFEL Radiation

Sergei A. Kuznetsov, Vitaly V. Kubarev and Petr V. Kalinin

Terahertz Plasmonic Random Metamaterial

A. Y. Elezzabi, K. J. Chau, P. Maraghechi, and C. Baron
Extraordinary Transmission in Subwavelength Hole Arrays at 220 GHz

S. Kutznetsov, M. Navarro-Cia, M. Beruete, 1. Campillo, and M. Sorolla

Fano profiles in transmission spectra of THz radiation through periodic metallic structures
B. Pradarutti, G. Torosyan, and R. Beigang

Recent Test Results on a 95 GHz, 2 MW Gyrotron

K. Felch, M. Blank, P. Borchard, P. Cahalan, S. Cauffiman and H. Jory
The Design of a 390 GHz Gyrotron Based on a Cusp Electron Gun

F. Li, W. He, A.D.R. Phelps, A.W. Cross, C.R. Donaldson, and K. Ronald
A Fiberstretcher Operating as an Optical Delay Line in a Fiber-coupled THz Spectrometer

N. Krumbholz, M. Schwerdltfeger, T. Hasek, B. Scherger and M. Koch

Passive Millimeter-Wave Imaging using a Substrate Integrated Waveguide Antenna
Benjamin Lopez-Garcia, D.V.B. Murthy, José Soto-Manriquez, and Alonso Corona-Chavez

Precise Frequency Measurement of Sub-THz Test Source Referring to as Terahertz Frequency Comb

Ryotaro Nakamura, Shuko Yokoyama, Takeshi Yasui, and Tsutomu Araki

Enhanced Coupling Property using a Conical Metal Wire Waveguide in the Terahertz Frequency Range

Young Bin Ji, Eui Su Lee, Jin Seok Jang, and Tae-In Jeon

Tailored focal length of the sub-wavelength slit-groove-based metamaterials in THz regime.
Kwangchil Lee, and Kyoungsik Kim

Optical Mixing in THz Schottky Diodes

Schoenherr, O. Cojocari, C. Sydlo, T. Goebel, M. Feiginov, H.L. Hartnagel, P. Meissner

Helically corrugated waveguides for compression of microwave pulses.

M. McStravick, S.V. Samsonov, A.W. Cross, G.G. Denisov, W. He, P. MacInnes, A.D.R. Phelps, V.L. Bratman,

K. Ronald, S. Mishakin, 1V. Konoplev, G. Burt, A.R. Young and C.G. Whyte

Improved Performance of Hybrid Electronic Terahertz Generators
Waliter C. Hurlbut, Viadimir G. Kozlov, and Jeffrey Hesler

xvii

146

147

149

151

153

155

157

158

159

162

163

165

167

169

171

173

175

177

179

181

183



Table of Contents

Ultrafast changes in the far-infrared conductivity of carbon nanotubes
C. Frischkorn, T. Kampfrath, K. von Volkmann, L. Perfetti, and M. Wolf

Ultrafast electron relaxation dynamics in laser-ionized gases observed with time-resolved THz
spectroscopy

C. Frischkorn, T. Kampfrath, L. Perfetti, P. Tegeder, M. Wolf, and D. O. Gericke

THz-ARTE: non-invasive terahertz diagnostics for art conservation
G.P. Galleranoa, A. Doria, E. Giovenalea, G. Messina, A. Petralia, 1. Spassovsky, K. Fukunaga, 1. Hosako

Terahertz Band Bragg Reflectors

Naum S. Ginzburg, Andrey M. Malkin, Nikolay Yu. Peskov, Alexander S. Sergeev Viadislav Yu. Zaslavsky
Modern techniques of terahertz-subterahertz spectroscopy of solids

B.P.Gorshunov, A.A.Volkov, L E.Spektor, A.S.Prokhorov

Deep Reactive Ion Etching Based Silicon Micromachined Components at Terahertz Frequencies for Space

Applications
Goutam Chattopadhyay, John S. Ward, Harish Manohara, and Risaku Toda

Orientation Dependence of THz Scattering from Cylindrical Strands

Gretel M. Png, Mark R. Stringer, Brian W.-H. Ng, Derek Abbott, and Robert E. Miles
The Magic of Science

Michael Griffin
The Herschel Space Observatory

Matt Griffin, Goran Pilbratt, Thijs de Graauw, and Albrecht Poglitsch

Parameterization Technique for the Preliminary Gun Design of the EU 170GHz 1MW Conventional
Cavity Gyrotron for ITER

L Gr. Pagonatkis, S. Illyb, M. Silva, J.-Ph. Hogge, S. Alberti, K. A. Avramides, B. Piosczyk, F. Albajar and
T. Bonicelli

A ~10kW W-Band Gyro-BWO using a Helically Corrugated Waveguide
Craig R. Donaldson, Wenlong He, Alan D.R. Phelps, Fengping Li, Adrian W. Cross, Kevin Ronald,
Alan R. Young and Colin G. Whyte

Terahertz Spectroscopy of Ultrafast Carrier Dynamics in Nanomaterials

Frank A. Hegmann, David G. Cooke, and Markus Walther
The Development of Quasi-Optical THz Detectors

Jeffrey L. Hesler, Lei Liu, Haiyong Xu, Yiwei Duan, and Robert M. Weikle

High Power Gyrotrons. Development And Applications
A.G.Litvak

Numerical Optimization of Smooth-Wall and Corrugated Horn Antennas.

Burkhard M. Plaum

Optical Scanning Techniques for Characterization of Terahertz Photoconductive Antenna Arrays

H.F. Tiedje, D. Saeedkia, M. Nagel, H.K. Haugen
Low Cost Thermopile Detectors for THz Imaging and Sensing

F. Voltolina, A. Tredicucci and P. Haring Bolivar

Terahertz response of microfluidic-jetted fabricated 3D multilayer Metamaterials
Yew Li Hor, Hee C. Lim, John F. Federici

A Harmonic Multiplying Gyrotron Traveling Wave Amplifier at Ka Band Developed in IECAS

Jirun Luo, Guangjiang Yuan, Yansheng Zhang, Wei Guo, Min Zhu, Chongqing Jiao, Yin Li, Tao Zhang,
Haiyan Sun, Yuantao Luan, Chi Zhang, Jian Cui

THz Spectroscopy for the Inline Control of Polymeric Compounding Processes
N. Krumbholz, T. Hochrein, N. Vieweg, T. Hasek, K. Kretschmer, M. Bastian and M. Koch

xviii

185

186

187

189

191

192

194

196

197

199

201

203

204

206

210

212

214

216

218

219



Table of Contents

Interaction of Electron Beam-Surface Plasmon in Planar Structures
Min Hu, Yaxin Zhang, Renbin Zhong and Shenggang Liu

Characterization of Windows for Fusion Applications using a D-Band Network Analyzer

J. Flamm, A. Schlaich, A. Arnold, O. Prinz, R. Heidinger and M. Thumm

Inspection of glass-fiber reinforced composites with a continuous wave THz imaging system

K. Baaske, S. Priyadarshi, R. Wilk, F. Breitfeld, M. Mikulics and M. Koch
Terahertz Near-Field Measurements of Small Metal Structures

Aurele J. L. Adam, J. R. Knab, M. Nagel, M. A. Seo, D. S. Kim and P. C. M. Planken
A Terahertz Yagi-Uda Antenna for High Input Impedance

K. Hana, Y. Parka, S. Kima, H. Hanb, I. Parka, H. Lima
In-Phase Power Combining of Submillimeter-Wave Multipliers

Alain Maestrini, John Ward, Goutam Chattopadhyay, Erich Schlecht, John Gill, Choonsup Lee, Hamid Javadi,
and Imran Mehdi

A High Signal-to-Noise Ratio, Coherent, Frequency-Domain THz Spectrometer Employed to Characterize

Explosive Compounds

Joseph R. Demers, Ronald T. Logan Jr., Normand J. Bergeron, Elliott R. Brown

THz source based on resonantly-enhanced difference frequency generation in periodically-inverted GaAs
K. L. Vodopyanov, J. E. Schaar, P.S. Kuo, M. M. Fejer, A. Lin, J. S. Harris, W. C. Hurlbut, V. G. Kozlov,
D. Bliss, C. Lynch

The THz dance of the protein with the water
M. Havenith, D. Leitner, and M. Gruebele

The use of Microwave, Millimeter Wave and Terahertz Spectroscopy for the Detection, Diagnostics and
Prognosis of Breast Cancer

Mohammed N. Afsar, Mahmut Obol, Konstantin A. Korolev and Stephen P. Naber

Terahertz Time-Domain Spectroscopy of D20
J.C. Torcedo, HW.K. Tom

Integration of Terahertz Quantum Cascade Lasers with Lithographically Micromachined Waveguides.............

Michael C. Wanke, Christopher Nordquist, Christian L. Arrington, Adam M. Rowen, Albert D. Grine,
Eric A. Shaner, Mark Lee

Room temperature generation of terahertz radiation from dual grating gate HEMT's

Y. M. Meziani, T. Nishimura, H. Handa, W. Knap, T. Otsuji, E. Sano, V. V. Popov, D. Coquillat, and F. Teppe

Excitation Of Backward Waves In The Beam Tunnel Of A High Power Gyrotron
J. Yu, T.M. Antonsen, and G.S. Nusinovich

Analysis of Microstrip Transmission-Line on an Anisotropic Substrate

Y.K. Awasthi and A.K. Verma

Toward Standoff Distance Terahertz Wave Sensing

Jianming Dai, Nicholas Karpowicz, Qian Song, Cunlin Zhang, and X.-C. Zhang
Toolroom CAD technologies applied to the manufacture of QO systems

Richard J. Wylde, Trevor J. Walker, and Stuart T. Froud

Catadioptric Dielectric Lens for Imaging Applications
Biddut Banik, Josip Vukusic and Jan Stake

Generation of kW level THz radiation by the gyrotron with pulsed magnetic field

Mikhail Yu. Glyavin and Alexey G. Luchinin
Design of Gyrotron FU CW VI for 600 MHz DNP-NMR experiment

M.Glyavin, T.Idehara, V.Khizhnyak, A.Luchinin, V.Manuilov, LaAgusu, 1 Ogawa, T.Saito, H. Takahashi and
T. Fujiwara

xix

221

223

225

227

230

232

234

237

238

239

242

244

245

247

249

251

253

255

257

259



Table of Contents

A Method for Analyzing Active SMMW Imaging System Performance
H. Bruce Wallace and Mark. J. Rosker

Heterostructure Equivalence of Step-Recovery Diodes for Ballistic and Diffusive Electron Resonance - a
New Concept for THz Signal Generation

H. L. Hartnagel, L.-P. Schmidt, B. Nicolae, I. Oprea, D. Schonherr, D. S. Ong, J. Schiir, M. Ruf

Terahertz Spectra of GaSe: Fundamental and two-order phonon processes
Dong-wen Zhang,Zhi-hui Lv, Lin Sun, Zheng-zheng Shao and Jian-min Yuan

REconfigurable Terahertz INtegrated Architecture (RETINA)

Stepan Lucyszyn and Yun Zhou

Clover Polarimetric Detector - A Novel Design of an Ortho-Mode Transducer at 150 and 225 GHz...........cccu...

Philip Mauskopf, Jin Zhang, Peter Ade, Stafford Withington, Paul Grime

Folded Dipole Antenna Having Extremely High Input Impedance for Continuous-wave Terahertz Power
Enhancement

Han C. Ryu, Sung L. Kim, Min H. Kwak, Kwang Y. Kang, and Seong O. Park

High Frequency Dynamic Nuclear Polarization in Solids and Liquids: Why Two Electrons Are Better
Than One

Robert G. Griffin
Low-Voltage, Sheet-Beam MMW Amplifiers

John Pasour, Khanh Nguyen, Edward Wright, Thomas Antonsen, and Baruch Levush

First commissioning results in the IR/THz range at the electron storage ring Metrology Light Source ......ccc.eeee..

R. Miiller, A. Hoehl, R. Klein, G. Ulm, M. Abo-Bakr, J. Feikes, M.v. Hartrott, G. Wiistefeld

Broadband Terahertz Time-Domain Spectroscopy of Drugs-of-Abuse Mixtures and 'Street' Samples .........ccceeee

Andrew D. Burnett, Wenhui Fan, Prashanth C. Upadhya, John E. Cunningham, Michael Hargreaves,
Tasnim Munshi, Howell G. M. Edwards, Edmund H. Linfield and A. Giles Davies

Towards a 4 MW 170 GHz Coaxial Gyrotron Resonator Design
Matthias H. Beringer, Stefan Kern, Ying-hui Liu and Manfred Thumm

Tunable InGaAs/InAlAs/InP Far-IR Detector Based On Plasmon Resonance

Robert E. Peale, Himanshu Saxena, and Walter R. Buchwald

Far infrared spectroscopy of mineral particles

Tatiana Brusentsova, Robert E. Peale, Andy Nissinboim, Joseph Boesenberg, Julie Leibold, George E. Harlow,
Denton Ebel, Karl Hibbitts, and Carey Lisse

Frequency Tunable Gyrotron Using Backward-wave Components
T. H. Chang, T. Idehara, I. Ogawa, L. Agusu, and S. Kobayashi

Excitation of a Pure TEmn Mode at Low Terahertz Region

T. H Chang,C. H. Li, C. N. Wu, and C. F. Yu
W-band TE01 Gyrotron Backward-wave Oscillator with Distributed Loss

T.H. Chang, and Y. S. Yeh

Broadband Antireflective Structures for the THz Spectral Range Fabricated on High Resistive Float Zone

Silicon
Claudia Briickner, Thomas Kdsebier, Boris Pradarutti, Stefan Riehemann, Gunther Notni, Ernst-Bernhard Kley
and Andreas Tiinnermann

Gyrotron Efficiency Reductions Due to After-Cavity Interactions

Stephen R. Cauffinan

High-power and Broadband Sub-terahertz Wave Generation Using a J-band Photomixer Module with
Rectangular-waveguide Output Port

A. Wakatsuki, T. Furuta, Y. Muramoto, T. Yoshimatsu, and H. Ito

261

264

267

269

271

273

275

276

278

280

282

284

286

288

290

292

294

296

297



Table of Contents

A 585 GHz Annular-Slot Antenna Coupled Two-Dimensional (Two-D) Focal-Plane Array Utilizing Twin-
HEB Devices

L. Liu, R. Percy, H. Xu, G. Wu, A. W. Lichtenberger, and R. M. Weikle
Enhanced Transversal Collector Sweeping for High Power CW Gyrotrons

S. llly, M. Schmid, H. Braune, V. Erckmann, H.P. Laqua, F. Noke, F. Purps

A High-Efficiency Four-Frequency Mode Converter Design With Small Output Angle Variation for a
Step-Tunable Gyrotron

Shaolin Liao, Ronald J. Vernon, and Jeffrey Neilson
Closed-form Dispersion Models of Slot-Line with Conductor Thickness

P. Majumdar, A.K. Verma
A 4th Harmonic Schottky Diode Mixer - Facilitated Access to THz Frequencies

J. Schur, M. Ruf, L.-P. Schmidt

THz Ellipsometry in Theory and Experiment
Daniel Dietze, Damien P. Kelly, Juraj Darmo and Karl Unterrainer

Terahertz Subwavelength Waveguide Emitters.

M. Martl, J. Darmo, K. Unterrainer, and E. Gornik

STATUS OF DEVELOPMENT OF THE 2MW, 170GHz COAXIAL-CAVITY GYROTRON FOR ITER.
S. Alberti, F. Albajar, K. A. Avramides, P. Benin, W. Bin, T. Bonicelli, A. Bruschi, S. Cirant, E. Droz,

O. Dumbrajs, D. Fasel, F. Gandini, T. Goodman, J.-P. Hogge, S. Illy, S. Jawla, J. Jin, S. Kern, C. Lievin,

B. Marlétaz, Ph. Marmillod, 1. Pagonakis, A. Perez, B. Piosczyk, L.Porte, T. Rzesnicki, U. Siravo, M. Thumm,
M.Q. Tran

Integrated Horn Antenna for THz Photomixing in LTG-GaAs

E. Peytavit, J.-F. Lampin, T. Akalin, F. Mollot, F. Hindle, C. Yang, and G. Mouret

High Power THz Radiation from a Cylindrical Grating Structure Using a High Current Relativistic
Electron Beam

M.A. Sattorov, H. C. Jung, S. H. Min, J. K. So, J. H. Won, G. S. Park

Recent Experimental Results on the 170 GHz, 2 MW Coaxial Cavity Pre-Prototype Gyrotron for ITER....
T. Rzesnicki, B. Piosczyk, J. Flamm, J. Jin, S. Kern, O. Prinz, M. Thumm

Terahertz Quantum-Cascade Lasers: Time Domain Spectroscopy and Micro Cavity Effects

J. Darmo, G. Fasching, A. Benz, J. Kroll, M. Martl, D. Dietze, S. Barbieri, C. Sirtori, A.M. Andrews,
W. Schrenk, G. Strasser, K. Unterrainer

Theoretical Study of 174 GHz Operation of the W7-X 1 MW, 140 GHz Gyrotron

Stefan Kerna, Edith Boriea, Stefan lllya, Oliver Prinzb and Manfred Thumma

After Cavity Interaction in Gyrotrons: On the Influence of Different Models for Non-uniform Magnetic
Fields

Stefan Kern and Edith Borie

Gyrotron Mode Competition Calculations: Investigations on the Choice of Numerical Parameters..............
Stefan Kern, Konstantinos A. Avramides, Matthias H. Beringer, Olgierd Dumbrajs, Ying-hui Liud

Terahertz Wave Focusing at Localized Surface Plasmon Resonance

M. A. Seo, A. J. L. Adam, J. H. Kang, K. J. Ahn, JW. Lee, Q. H. Park, P. C. M. Planken, and D. S. Kim
Poynting Vector Mapping of Terahertz Wave Transmission through Metallic Grating

D. S. Kim, M. A. Seo, A. J. L. Adam, J. H. Kang, H. R. Park, Q. H. Park, and P. C. M. Planken

THz Multi-frequency Resonance Filter
J. K. So, M. A. Seo, D. S. Kim, J. H. Kim, S. S. Chang, J. H. Son, and G. S. Park

STUDIES ON A 170 GHz, 1.0-1.3 MW, CW CONVENTIONAL CAVITY GYROTRON

M.V. Kartikeyan, E. Borie, G. Gantenbein, S. Kern, B. Piosczyk, and M.K. Thumm

299

301

303

305

307

309

310

311

314

316

318

320

322

324

326

328

330

332

333



Table of Contents

Improved Quasi-Optical Launcher for Coaxial Cavity ITER Gyrotron
J. Jin, M. Thumm, B. Piosczyk, J. Flamm, O. Prinz, T. Rzesnicki

Mode Conversion Losses in ITER Transmission Lines

David S Tax, E. Nicholas Comfoltey, Seong-Tae Han, Michael A. Shapiro, Jagadishwar R. Sirigiri,
Richard J. Temkin, and Paul P. Woskov

Effective Surface Plasmon Mediated Sub-millimeter Smith-Purcell FEL

J. K. So, M. A. Sattorov, K. H. Jang, J. H. Won, A. Srivastava, and G. S. Park
Terahertz Photomixing in InP/InGaAs UTC-PD Integrated with TEM Horn Antennas

A. Beck, M. Zaknoune, E. Peytavit, T. Akalin, G. Ducournau, J.-F. Lampin, F. Mollot, F. Hindle, C. Yang and
G. Mouret

Penetration Monitoring of Fixation Solution into Tissues Using Millimeter Waves

Maya Mizuno, Kaori Fukunaga, and Iwao Hosako

Numerical Analysis of Complex Mirror Transmission Lines
Georg Michel, Walter Kasparek

ECRH -Antennas and In-Vessel Components for the W7-X Stellarator

G. Michel, H. P. Laqua, V. Erckmann, W. Kasparek, M. Weissgerber
Polarization Rotator Terahertz Photonic Crystal Slab Waveguide

Khadijeh Bayat, Sujeet K. Chaudhuri, and Safieddin Safavi-Naeini

AIP/GaP quantum wells for implementing intersubband devices in the 30-60 pm wavelength region.................

M. Goiran, M. P. Semtsiv, W.T. Masselink, J. Léotin

Effect of Stochastic Fields on Spectrum of Two-level Quantum System
E.A.Sobakinskaya, A.L.Pankratov, V.L.Vaks,

Generation of high stable wide-range THz radiation for precise frequency measurements

V.L.Vaks, A.N.Panin, D.G.Paveliev, U.I Koshurinov
Graphene Terahertz Sources and Amplifiers

Farhan Rana, Paul A. George, Jared H. Strait, and Jahan Dawlaty

Design of Superconducting Terahertz Digicam

Hiroshi Matsuo, Yasunori Hibi, Hirohisa Nagata, Hidero Arai, Seiichiro Ariyoshi, Chiko Otani, Hirokazu Ikeda,

and Mikio Fujiwara
Next Generation ECE Imaging: Status and Plans for TEXTOR

Calvin W. Domier, Anthony J.H. Donné, Roger J.E. Jaspers, Xiangyu Kong, Neville C. Luhmann, Jr.,
Hyeon K. Park, Benjamin J. Tobias, and Marc J. van de Pol

Study on Power Extraction Using a Dielectric-Loaded Rectangular Waveguide
Z. G. Ly, Y. B. Gong

THz Detection by Field Effect Transistors: Antenna and High Magnetic Field Effects

J. Lusakowskia, M. Sakowicza, K. Karpierza, W. Knapb, and M. Grynberg
Modulators of THz radiation based on SrTiO3 epitaxial thin films

Filip Kadlec, Christelle Kadlec, Jurgen Schubert, Grigory 1. Panaitov and Petr Kuzel

Determination of the influence of dialysis on the human skin water content by means of THz spectroscopy

Filip Kadlec, Milan Berta, Petr Kuzel, Frantisek Lopot and Viadimir Polakovic
A New THz Passive Radial Polarizer

Jean-Paul Guillet, Ronan Adam, Annick Pénarier, Jérémi Torres, Philippe Nouvel, Laurent Chusseau,
Thierry Grosjeany, Fadi Baiday, Laurent Billoty, Daniel Charraut

A Proposed Measurement of the Reverse Cherenkov Radiation Effect in a Metamaterial-Loaded Circular

Waveguide
Dmitry Yu. Shchegolkov, Abul K. Azad, John F. O'Hara, and Evgenya I. Smirnova

335

337

339

340

342

344

346

348

350

352

354

356

359

360

362

364

366

368

370

372



Table of Contents

A G-Band Multi-Chip MMIC T/R Module for Radar Applications
Lorene Samoska, David Pukala, Mary Soria, and Gregory Sadowy

Quasi-near eld terahertz time domain spectroscopy

Reshmi Chakkittakandy and Paul C. M Planken
Generation of Terahertz Radiation by Large-Aperture Photoconductive Antennas

V. N. Truchin, A. V. Andrianov, and N. N. Zinov'ev

Micro-fabricated Micro-coaxial Millimeter-wave Components
Zoya Popovic, Kenneth Vanhille, Negar Ehsan, Evan Cullens, Yuya Saito, Jean-Marc Rollin,
Christopher Nichols, David Sherrer, Daniel Fontaine, Dejan Filipovic

Enhancement of Optical Rectification for THz Amplification in One-Dimensional Photonic Crystals ..................

Noriaki Tsurumachi, Hideto Shirai, Tatsuya Kokuhata, Hayato Miyagawa, Shyun Koshiba, Shunsuke Nakanishi,
Hiroshi Itoh, and Masanori Hangyo

Performance Characteristics of a Reflector Ultra Wideband Impulse Radiating Antenna
Sidhartha Ghosh, B K Sarkar, S V Pandey

Ultrafast intraband relaxation in colloidal quantum dots

E. Hendryb, J. Pijpersa, and M. Bonn
Submillimeter Wave Spectroscopy and the Search for Life on Planets

Brian J. Drouin, Ken Cooper, Robert A. Stachnik and John C. Pearson
Inverse Synthetic Aperture Radar Imaging at 580 GHz

J. A. Trischman, J. R. Bennett, K.A. Melendez, B. F. Summers, J. Sorensen, K. B. Cooper, and P. H. Siegel

Long Wave Infrared Detection Using Dipole Antenna-Coupled Metal-Oxide-Metal Diodes
Jeffrey A. Bean, Badri Tiwari, Gergo Szakmadny, Gary H. Bernstein, Patrick Fay, and Wolfgang Porod

Co-axially Configured Supersonic Jet Spectrometer For Submillimeter Investigations of Non-covalent
Interactions

S.P. Belov, B.A. McEImurry, F.F. Willaert, R.R. Lucchese and J.Bevan

A Wideband 140 GHz, 1 kW Confocal Gyro-Traveling Wave Amplifier
Colin D. Joye, Michael A. Shapiro, Jagadishwar R. Sirigiri, and Richard J. Temkin

Ultra-Sensitive Hot-Electron Nanobolometers for THz Astrophysics

Boris. S. Karasik, Sergey V. Pereverzev, Jian Wei, David Olaya, Michael E. Gershenson, Andrei V. Sergeev, and
Robin Cantor

Antenna-Coupled Direct Detectors for Millimeter-wave and Submillimeter-wave Focal Plane Arrays.................

Hooman Kazemi

Asymmetric comb-FTIR for Characterizing Metamaterials
Fritz Keilmann

Nanoscale Infrared& THz Mapping of Conductivity

Fritz Keilmann and Rainer Hillenbrand

Near-Field THz Imaging and Characterization of an Array of Sub- Wavelength Circular Apertures..........c.c.....

J.R. Knaba, A.J.L. Adama, M. Nagelb, M.A. Seoc, D.S. Kimc and P.C.M. Plankena
650 GHz Traveling Wave Tube Amplifier

Carol Kory, Michael Read, John Booske, Lawrence Ives, Giri Venkataramanan, David Marsden and
Sean Sengele

Material Scanner in the Lower THz

C. Krebs, S. Schneider, D. Niifler

Micro lens coupled large area photoconductive switch for powerful THz emission

G. Matthdius, R. Hohmuth, M. Voitsch, W. Richter, S. Riehemann, G. Notni, and A. Tiinnermanna

xxiii

374

376

378

380

383

385

390

393

396

398

400

401

403

404

405

406

407

409

411

413



Table of Contents

Cosmic Background and Space Science at THz Frequencies
Andrew Lange

Terahertz Radiation Generation in Waveguide Partially Filled with Nonlinear Crystal

A.S. Nikoghosyan, N.N. Zinov'ev, J.M. Chamberlain, R.A. Dudley, R M. Martirosyan
High Power Masers based on 2D periodic structures: from the GHz to THz frequency range

L. Fisher, P. Maclnnes I. V. Konoplev, A. W. Cross, W. He, K. Ronald, A. D. R. Phelps, C.G. Whyte and
C.W. Robertson

The Effects of Beamsplitter Emission in a Balanced Fourier Transform Spectrometer

David A. Naylor, Locke D. Spencer and Peter A.R. Ade
A Review of Millimetre-Wave and Terahertz Technology for Detection of Concealed Threats

Michael C Kemp

CW generation up to 2 THz by ion-irradiated In0.53Ga0.47As photomixer driven at 1.55 pm wavelengths
J. Mangeney, P. Crozat, A. Merigault, K. Blary, J.F. Lampin

Vacuum Microelectronics Applications Using Carbon Nanotube Cathodes
H.M. Manohara, R. Toda, R H. Lin, A. Liao, R. Kowalczyk, A.B. Kaul, M.M. Mojarradi

Highly Birefringent Terahertz Plastic Photonic Crystal Fibers

Y. Han, M. Cho, J. Kim, H. Park, E. Jung, K. Moon, and H. Han
Bulk Negative Index Metamaterial Operating at THz Frequencies

Oliver Paul, Christian Imhof, Benjamin Reinhard, Remigius Zengerle, René Beigang

Instrumentation of Terahertz Time-domain Spectroscopic System Including Two Kinds of THz-radiation
Source

Keiko Kitagishi and Yusuke Izutani

Magnetron Injection Gun Measurements

R. Lawrence Ives, George Collins, Philipp Borchard

Investigation of the lowest-order TE mode of the parallel-plate metal waveguide for terahertz pulses.........

Rajind Mendis and Daniel M. Mittleman

In Situ Gas Sensing Instrument for Planetary Science
James L Lambert, Michael Bender, Forian V Englich, Anita Fisher, Richard Quinn, Tullis C Onstott, and
Aaron P Zent

A pump enhanced ns - OPO for THz generation

Daniel Molter, Michael Theuer, and René Beigang

Pump Beam Diameter Dependent Terahertz Generation from Surface Emitters - Experiment and
Simulation

M. Theuer, C. Imhof, G. Torosyan, F. Elilrich, R. Zengerle, R. Beigang
Hybrid FDTD/PSTD Simulation for Ultrawideband Microstrip Antenna

Hong-Xing Zheng, Li-Qiang Wang, Xing-Bing Ma, and Cheng-Guang Sun

Negative Refraction Demultiplexer Metamaterial for millimeter waves

M. Navarro-Cia, M. Beruete, I. Campillo, and M. Sorolla

Dielectric Measurement of Small Volume Liquid Samples Using Dielectric Image Guide in mm-Wave

Range
Mohammad Neshat, Huanyu Chen, Suren Gigoyan, Daryoosh Saeedkia, and Safieddin Safavi-Naeini

Echo Cancellation in Pulsed Terahertz Integrated Circuits

Mohammad Neshat, Abdorreza Heidari, Daryoosh Saeedkia, and Safieddin Safavi-Naeini

Leaky Lens Based UWB Focal Plane Arrays for Sub-mm Wave Imaging Based on Kinetic Inductance
Detectors

A. Neto

xxiy

415

416

418

420

422

424

426

428

430

432

434

436

440

441

443

445

446

447

449

451



Table of Contents

Clear-Air Backscatter from the Lower Atmosphere Using a High-Power, Millimeter Wave Radar .......c.cceesecercenscnsees 454
Mai T. Ngo and George Linde

On-chip near-field THz imaging probe integrated with a detector 456
Yukio Kawano, Koji Ishibashi

The National Science Foundation: Transforming Life at Disciplinary Boundaries 458
Kathie Olsen

High Precision Registration of Optical Picosecond Impulses Responses in Case of Their Propagation in

Natural and Artificial Environments 459
Viadimir 1. Grigoryevskii, Maria V. Grigoryevskaya, Michail T. Prilepin, Viadimir V. Khabarov and

Sergey P. Golovachev

Theoretical Optimization of Metal Mesh THz-Filters for Selecting Harmonics of NovoFEL Radiation ..................... 461
Sergei A. Kuznetsova and Petr V. Kalinina

Homodyne mixing at 150 GHz in a high electron mobility transistor 462
M. Ortolani, A. Di Gaspare, E. Giovinea, F. Evangelisti, A. Doriab, E. Giovenale, G. P. Gallerano, G. Messina,
I Spassovsky, A. Cetronio, C. Lanzieri, M. Peroni and V. Foglietti

A THz gyrotron FU CW III with a 20T superconducting magnet 464
Toshitaka Idehara, Isamu Ogawa, Hideaki Mori, Shin-ichiro Kobayashi, Seitaro Mitsudo and Teruo Saito

THz Gyrotrons - FU CW Series for high power THz technologies 466
Toshitaka Idehara, Teruo Saito, Isamu Ogawa, Seitaro Mitsudo and Yoshinori Tatematsu

Terahertz Spectroscopy of Protein in Water 468
H. Murakami, T. Nishi, Y. Toyota, S. Nashima

Antenna-Coupled GaAs SBD Detectors for 100 GHz Band Radiation 470

T. Uchida, K. Hayashi, T. Furuya, T. Tachiki, T. Idehara, and Y. Yasuoka

Ultasensitive TES detectors for FIR space astronomy 472
Dmitry Morozov, Philip D. Mauskopf, Peter Ade, Dorota M. Glowacka, David Goldie, Stafford Withington,
Marcel Bruijn, Pieter A. J.de Korte, Henk Hoevers, Marcel Ridder, Jian-Rong Gao, Wolfgang Wild

Close-From Model of Shunt Capacitance and Inductance of Microstrip Step Discontinuities 474
Himanshu Singh, A.K.Verma

High Efficiency Submillimeter-wave Imaging Array 476
Nuria Llombart, Anders Skalare, John J. Gill, Peter H. Siegel

Permittivity of Highly Absorbing Oxide Ceramics in Millimeter Waves 479

Mohammed N. Afsar, King Wang, Peter Liu, and Konstantin A. Korolev

Experimental and theoretical thermal analysis of CVD diamond window units for the ITER upper
launcher 481
T. A. Scherer, R. Heidinger, A. Meier, D. Strauss, K. Takahashi, K. Kajiwara, K. Sakamoto

Towards Traceable Radiometry in the Terahertz Region 483
R. Miiller, H.-W. Hiibers, P. Meindl, H. Richter, A. Steiger and L. Werner

Human Skin as Arrays of Helical Antennas in the Millimeter and Submillimeter Wave Range 484
Yuri Feldman, Alexander Puzenko, Paul Ben Ishai, Andreas Caduff, and Aharon J. Agranat

Terahertz Time Domain Spectroscopy of Petroleum Products and Organic Solvents 486
Geun-Ju Kim, Seok-Gy Jeon, Jung-Il Kim, and Yun-Sik Jin

Active Gas Sensing with Sub-terahertz Waves Reflected from a Wall 488

Naofumi Shimizu, Ho-Jin Song, Tomofumi Furuta, Ryoichi Fukasawa, Koji Suizu, Tadao Nagatsuma, and
Yuichi Kado

Rotary Optical Delay Line for High Speed Scanning of Terahertz Pulse 490
Yun-Sik Jin, Geun-Ju Kim, Seok-Gy Jeon, and Jung-II Kim




Table of Contents

Feasibility Study of Collective Thomson Scattering in LHD Plasma Using a 400 GHz Frequency Gyrotron .............. 492
Yoshinori Tatematsu, Teruo Saito, Takashi Notake, Shin Kubo

Frequency-Quadrupling Gyrotrons 494
G. S. Nusinovich, O. V. Sinitsyn, A. V. Savilov, J. Pasour, A. N. Viasov, K. T. Nguyen, B. Levush and
T. M. Antonsen, Jr

Negative refracting materials at THz frequencies 496
G. Peter Swift, Andrew J. Gallant, DeChang Dai, Mikhail A. Kaliteevski, Stuart Brand, Dagou A. Zeze,
David Wood, Michael C. Petty, Richard A. Abram and J.Martyn Chamberlain

Low-loss porous silicon substrates for microwave and millimeter applications 498
F. Guo, L. Zhang, Z. Sun, Z. Zhu, J. Chu

Submillimeter Spectroscopy - Water and Oxygen: Where are These Key Species in the Interstellar
Medium? 500
Paul F. Goldsmith

Theoretical analyses and numerical simulation about photomixing process in InGaAs with antenna
structure for CW terahertz generation 503
Jian He, Yinghao Yuan, Guixing Cao, and Jianquan Yao

Rapid Time Domain Terahertz Axial Computed Tomography for Aerospace Non-Destructive Evaluation................ 505
David Zimdars, Greg Fichter and Artur Chernovsky

Polarization THz Spectroscopy in High Pulsed Magnetic Fields in Voigt and Faraday Geometries 508
Vladimir B. Anzin, Sergey P. Lebedev, Alexander A. Mukhin, Oleg E. Porodinkov, Anatoly S. Prokhorov,
Igor E. Spektor, Michael N. Kazeev, Viadimir F. Kozlov and Yuri S. Tolstov

Numerical simulation of extraction barrier width effects on terahertz quantum cascade laser 509
J.C. Cao, H Li, J. T. Lii, Y. J. Han, and X. G. Guo

Free-Electron Laser with Resonant Pumping 510
Kostyantyn Ilyenko, Vitaliy A. Goryashko, and Anatoliy Opanasenko

A 0.2-0.5 THz Heterodyne Receiver Based on a Photonic Local Oscillator and a Superconductor-
Insulator-Superconductor Mixer 512
S. Kohjiro, K. Kikuchi, M. Maezawa, T, Furuta, A. Wakatsuki, N. Shimizu, T. Nagatsuma, Y. Kado, H. Ito, and

A. Shoji

Optimization of Material Thickness for THz-TDS 514
Withawat Withayachumnankul, Bernd M. Fischer, and Derek Abbott

Nonlinearly Driven Oscillations in the Gyrotron Traveling-Wave Amplifier 516
Chen C. Chiu, Kuo F. Pao, Yin C. Yan, Kwo R. Chu, Larry R. Barnett and Neville C. Luhamnn, Jr

Tunable Terahertz Generation in Periodically Poled Structures Using Femtosecond Laser Pulses 517
N. E. Yu, C. Kang, H. K. Yoo, C. Jung, Y. L. Lee, C.-S. Kee, D.-K. Ko

Heavy-ion irradiated GaAs crystals for high-efficient generation of terahertz radiation 518
Maxim M. Nazarov, Andrey V. Shepelev,Alexander P. Shkurinov, Viadimir A. Skuratov

Extremely bright astrophysical objects excited by THz radiation: do they operate in a maser regime? ...........c.ccec..... 519
Andrey V. Shepelev

Linearity of Terahertz Time-domain Spectrometers 520
Mira Naftaly, Mark Stringer and Richard.A. Dudley

Study of Cylindrically Periodic Dielectric Waveguides at Submillimeter Waves 522
Nuria Llombart, Peter H. Siegel

Linac based fs-THz Program at PAL 523

Jaehun Park, Heung-Sik Kang, Changbum Kim, Bongsoo Kim, Taiha Joo

xxvi



Table of Contents

FEL THz Irradiation Approach for the Biochip Production Standardization
Sergey E Peltek, Tatiana N. Goryachkovskaya, Viatcheslav A Mordvinov, Vasiliy M. Popik, Mikhail A. Scheglov,
Alexander S Kozlov, Sergey B. Malyshkin and Alexander K. Petrov

THz-wave tomographic imaging: An approach via CT reconstruction from limited projections

N. Sunaguchi, Y. Sasaki, M. Kawaia, T. Yuasa, and C. Otani

A High Performance 220-GHz Broadband Experimental Radar
Helmut Essen, Stefan Stanko, Rainer Sommer, Alfred Wahlen, Ralf Brauns, Joern Wilcke, Winfried Johannes,
Axel Tessmann and Michael Schlechtweg

A 3-D Millimeterwave Luggage Scanner

Manfred Haegelen, Stefan Stanko, Helmut Essen, Gunnar Briese, Michael Schlechtweg and Axel Tessmann
Design of a Multi-kW, 600 GHz, Second-Harmonic Gyrotron

Arne W. Fliflet, Melissa K. Hornstein, and Steven H. Gold

Using terahertz pulsed imaging (TPI) to identify colonic pathology
George Reese, Caroline Reid, Robert Goldin, My-Anh Tran-Dang, Anthony Fitzgerald, Paris Tekkis and
Vincent P. Wallace

Frequency measurement in THz domain by using femtosecond laser frequency comb

G. Mouret, R. Bocquet, F. Hindle, A. Cuisset, Y. Chun, M. Lours and D. Rovera
10-Gbit/s Wireless Link Using 120-GHz-Band MMIC Technologies.

Naoya Kukutsu, Akihiko Hirata, Toshihiko Kosugi, Hiroyuki Takahashi, Ryoichi Yamaguchi, Tadao Nagatsuma,
and Yuichi Kado

THz TE CS2 Laser

Vadim A. Gorobets, Boris F. Kuntsevich, Viadimir O. Petukhov, and Sergei Ja. Tochitsky

Terahertz Near-field Imaging of Biomolecular Nanostructures

J. Kim, H. Park, E. Jung, Y. Han, K. Moon, M. Lim, and H. Han

Circular photogalvanic effect due to quantum interference in the terahertz radiation absorption
C. Reitmaier, S.A. Tarasenko, P. Olbrich, D. Plohmann, J. Karch, V. Lechner, Z.D. Kvon, and S.D. Ganichev

Terahertz photocurrents in heterostructures with one-dimensional lateral periodic potential

P. Olbrich, R. Ravash, T. Feil, S.D. Danilov, J. Allerdings, D. Weiss, E.L. Ivchenko, and S.D. Ganichev
De-exciting Rydberg Atoms Using a Half-Cycle THz Pulse Train

Pankaj K. Mandal, Kourosh Afrousheh, and Andrew Speck
Development of the 787-950 GHz ALMA Band 10 Cartridge

Y. Uzawa, T. Kojima, M. Kroug, Y. Fujii, M. Candotti, W.-L. Shan, M. Takeda, K. Kaneko, S. Shitov, and
M-J. Wang

THz Performance of the Infrared Beamline at BESSY

U. Schade, M. Ortolani, J.S. Lee

Efficient Optical-to-Terahertz Conversion of Femtosecond Laser Pulses Propagating Along a Sandwich
Structure with Thin LiNbO3 Core

Sergey B. Bodrov, Andrey N. Stepanov, Boris V. Shishkin, Igor E. Ilyakov, Rinat A. Akhemdzhanov, and
Michael 1. Bakunov

The response rate of room temperature terahertz InGaAs-based bow-tie detector with broken symmetry..........

I Kalalynas, D. Seliuta, R. Simnilkis, V. Tamoliunas, V. Vaicikauskas, 1. Grigelionis, R. Nedzinskas, K. Kohler,
and G. Valulis

Identification of Pollutant Gases from an Atmospheric Mixture Using High Resolution Dispersive Fourier
Transformation Spectroscopy

Nawaf N. Almoayed, Golam R. Khan, Mohammed N. Afsar

xxvii

525

526

527

529

531

532

533

535

538

539

542

543

544

545

547

548

549

551



Table of Contents

Porous Fibers: Low loss, low dispersion waveguides for terahertz transmission
S. Atakaramiansa, S. Afshar V., B. M. Fischer, D. Abbott and T. M. Monro

Operation of a Compact, 0.65 THz Source

Kenneth E. Kreischer, John C. Tucek, David A. Gallagher, and Robert E. Mihailovich
Microscopic Structure Imaging with Phase Analysis at 60GHz band

Toshitatsu Suzuki, Somboon Theerawisitpong, Tadahiro Negishi, Yasuo Watanabe, and Noboru Morita

Exploring novel terahertz detectors and sources with the UCSB free-electron lasers

J. Allen, G.R. Aizin, J. Bowers, J.D. Crossno, G.C. Dyer, D. Mars, J. Mikalopas, J.L. Reno, P. Robrish,
E.A. Shaner, R.Trutna, M.C. Wanke, G. Zeng

A 320-360 GHz Sub-Harmonically Pumped Image-Rejection Mixer for Earth Observation Applications...........

Simon P. Rea, Bertrand Thomas, and David N. Matheson
Air-core Bandgap Terahertz Fiber with Wider Bandwidth

Yandong Gong, Guobin Ren, Michael Ong Ling Chuen, Ping Shum

Noise versus coherency in mm-wave material characterization
B. Kapilevich, J.Polivka

THz Characterization of Lossy Materials Using Multi-Layers Measuring Cell

B. Kapilevich, Y. Pinhasi, A. Yahalom, B.Litvak

Room Temperature Terahertz Detection based on Plasma Resonance of Electrons in an Antenna-Coupled
GaAs MESFET

Sangwoo Kim, Jeramy D. Zimmerman, Paolo Focardi, Dong Ho Wu, Arthur C. Gossard, and Mark S. Sherwin

A Pilot Study of Terahertz Pulsed Imaging of Osteoarthritis
Kanis WC Kan, Wing-Sze Lee, Wing-Hoi Cheung, Emma Pickwell-MacPherson

Nonlinear Analysis of Gyro-TWT Amplifier with Helical Interaction Waveguide

Hui-Bo Zhang, S-C. Zhang,Y-X Lai, Q. Xin, B. Chai, and Y-Y Kong
Micro-fabricated High-impedance Surface for Millimeter Wave Beam Steering Applications

Dmitry Chicherin, Sergey Dudorov, Mikael Sterner, Joachim Oberhammer, and Antti V. Rdisdinen
Metamaterials for RF Applications

Tatsuo Itoh

Dispersion and Attenuation Characteristics of Suspended Microstrip Line on Multilayer Lossy Silicon
Substrate at 60 GHz

Manish Prasad, Arun Singh Gaur, Vivek Kr. Sharma and Nagendra P. Pathak
Design Considerations to Improve the Performance of a Rectangular Microstrip Patch Antenna at THz

Frequency
Aditi Sharma, G. Singh and D.S. Chauhan

Multimode Conversions in an Overmoded Coaxial Bragg Resonator

Y-X .Lai, S-C. Zhang, H-B. Zhang, Qi. X, B. Chai, and Y-Y. Kong
The Effects of Formalin Fixing on Terahertz Properties of Biological Samples

Yiwen Sun and Emma Pickwell-MacPherson
Ultrabroadband THz Wave Detection Using Photoconductive Antenna

M. Ashida, R. Akai, H. Shimosato, 1. Katayama, K. Miyamoto and H. Ito

Optimizing Two-Dimensional Tilted-Front Laser Pulses for Efficient Terahertz Generation
Michael 1. Bakunov, Sergey B. Bodrov, and Maxim V. Tsarev

Simulation about the semiconductor double wavelength external cavity Laser for the generation of
tunable terahertz waves with compact structure

Jian He, Guixing Cao, Yinghao Yuan, and Zu-an Li

xXxviii

552

554

557

559

560

562

564

566

568

570

572

574

577

580

582

584

586

588

589

591



Table of Contents

Design and Fabrication of Quantum Cascade Laser Structure based on III-Nitride Semiconductors in the
THz Frequency Range

W. Terashima and H. Hirayama
Redox Reactions of Enzymes Measured by Terahertz Chemical Microscope

Toshihiko Kiwa, Jyunichi Kondo, lwo Kawayama, Masayoshi Tonouchi and Keiji Tsukada

Highly Efficient Terahertz Generation via a Continuously Phase Matched Difference Frequency
Generation in a Nested Waveguide Structure

Leon McCaughan, Chad Staus, Thomas F. Kuech

Observation of Semiconductor Test Circuits after Building-in Defect using Laser THz Emission
Microscope

Masatsugu Yamashita, Chiko Otani, Toru Matsumoto, Katsuyoshi Miura, Koji Nakamae, Masayoshi Tonouchi,
Kiyoshi Nikawa

Sub-terahertz Imaging for Construction Materials

Toru Kurabayashi, Li Zhen, Piotr Plotka, Minro Watanabe, Yutaka Oyama, Jun-ichi Nishizawa

Numerical and Experimental Approaches to Millimeter-Wave Dosimetry for in vitro Experiments ....................

Maxim Zhadobov, Ronan Sauleau, Yves Le Dréan, Stanislav I. Alekseev, Marvin C. Ziskin

Broadband Scanning Spectrometer with Heterodyne SIS (Superconductor-Insulator-Superconductor)

Receiver
K. Kikuchi, S. Kohjiro, M. Maezawa, and H. Ozeki

Correlation of Structural and MW-MMW Dielectric Properties with Vibrational Modes in
BaX1/3Ta2/303 Complex Perovskites

M.I Toacsan, A. loachim, L. Nedelcu, M.G Banciu, L. Mihut, A. Szilagyi

Terahertz High-Harmonic Gyrotrons and Gyro-Multipliers
Ilya V. Bandurkin, Viadimir L. Bratman, Yuriy K. Kalynov, Viadimir N. Manuilov, Sergey V. Samsonov, and
Andrey V. Savilov

Electrically Active Defects and Dielectric Loss in Silicon Carbide

J. M. Dutta, C. R. Jones, V.V. Parshin, B. Garin, and V.I. Polyakov, A. Rukovishnikov
CW operation of a Tunable 330/460 GHz gyrotron for enhanced Nuclear Magnetic Resonance

Antonio C. Torrezan, Seong-Tae Han, Michael A. Shapiro, Jagadishwar R. Sirigiri, and Richard J. Temkin

Study of Terahertz Extended Interaction Oscillator
Kaichun Zhang, Zhenhua Wu, Shenggang Liu

Coupled-mode theory of coaxial THz gyrotron with two electron beams

Diwei Liu, Xuesong Yuan, Yang Yan, shenggang Liu

Terahertz Imaging with a Two-dimensional Array Detector Based on Superconducting Tunnel Junctions.........

S. Ariyoshi, C. Otani, A. Dobroiu, H. Sato, T. Taino, H. Matsuo, H. M. Shimizu

Single-Channel- and Real-Time Imaging Attenuated Total Reflection Spectrometers for THz range...........cc.e...

Boris A. Knyazev, Valery S. Cherkassky, Nikolay G. Gavrilov, Vasily V. Gerasimov, Alexander M. Gonchar

Long path length cw-THz spectrometer using a multipass cell
Francis Hindle, Chun Yang, Arnaud Cuisset, Gael Mouret and Robin Bocquet

Development of a Sub Terahertz High Power Pulse Gyrotron for Collective Thomson Scattering

Teruo Saito, Takashi Notake, Yoshinori Tatematsu, Akihoto Fujii, La Agusu, Isamu Ogawa, Toshitaka Idehara,
Viadimir N. Manuilov

Operation Improvement of CW 300 GHz Gyrotron FU CW 1
Teruo Saito, Tomoaki Nakamo, Yoshinori Tatematsu, Seitaro Mitusdo, Toshitaka Idehara,
Vladimir E. Zapevalov

592

594

596

598

600

602

604

606

608

610

612

614

616

618

619

621

623

625



Table of Contents

Active and Passive mm-Wave imaging for Concealed Weapon Detection and Surveillance
S. Stanko, D. Notel, A. Wahlen, J. Huck, F. Kioppel, R. Sommer, M. Hdgelen, H. Essen

Real-Time Shadow Projection Millimeter-Wave Imaging Using Visible Continuum from a Slab of the Cs-
Xe DC Discharge

M. S. Gitlin, V. V. Golovanov, A. I Tsvetkov, and V. V. Zelenogorsky

Studying Protein Dynamics in Aqueous Solutions through Linear and Non-linear THz Spectroscopy ........cccceeeee.

Thomas Feil, Takanori Uzawa, Kevin W. Plaxco and S. James Allen
III-V Based Room Temperature THz Detectors

A. G. Unil Perera, P. Viraj Jayaweera, Steven G. Matsik, and Hui Chun Liu

Low Noise Radiometers for Passive Millimeter Wave Imaging

J. J. Lynch, J. N. Schulman, J. H. Schaffner, H. P. Moyer, Y. Royter, P. A. Macdonald, and B. Hughes

Analytical theory of low frequency oscillations in gyrotrons

Ran Yan, T. M. Antonsen, Jr. and G. S. Nusinovich

Determination of FIR Laser Wavelength Using Precise Refractive Index Measurement Method of Optical
Etalon

K. Nakayama, A. Matsubara, T. Kaneba, S. Okajima, K. Kawahata, T. Tanaka, T. Tokuzawa, T. Akiyama, and
H. Ohkuma

Characterizing Rat Tissue Samples Using Terahertz Pulsed Imaging

S.Y. Huang, Y.X. Wang, David K.W. Yeung, V.P. Wallace, Y.T. Zhang, and E. Pickwell-MacPherson

Novel RF MEMS Mechanically Tunable Dielectric Phase Shifter
N. Somyjit, G. Stemme, J. Oberhammer

The Bias II Feedback System: Understanding and Improving Stability in NbN HEB Terahertz Receivers ..........

Ric Zannoni and K. Sigfrid Yngvesson

THz Spectroscopy of protein complexses

I Jones, D. Abbott, and B. M. Fischer

Search for the Core Materials of THz Liquid-Core Fibers
L. Zhou, W.W. Xu,B. B. Jin, J. Chen, L. Kang, and P. H. Wu

Electronic charge pumping in quantum nanoring under harmonic signals

Edris Faizabadi

Using terahertz time-domain-spectroscopy to follow the kinetics and mechanism of cocrystal formation.............

Edward P.J. Parrott, J. Axel Zeitler, Tomislav Frilcic, Graeme M. Day, Michael Pepper, William Jones and
Lynn F. Gladden

Understanding the catalytic activity of heat treated carbon nanofibres: Investigation of their dielectric
properties at THz frequencies

Edward P.J. Parrotta, J. Axel Zeitler, James McGregor, Shu-Pei Oei, Husnu Emrah Unalan, Swee-Ching Tan,
William I. Milne, Jean-Phillipe Tessonnier, Robert Schlégl, and Lynn F. Gladden

Probing solids through THz spectroscopy: Differentiation of chiral and racemic forms of isostructural and

non-isostructural cocrystals
Edward P. J. Parrott, J. Axel Zeitler, Tomislav Frilcic, Michael Pepper, William Jones, Graeme M. Day, and
Lynn F. Gladden

Vacancy Effects on Optical Gap in GaAs in The Presence of Spin Orbit Interaction

Edris Faizabadi

Subspace and Wavelet-Packet Algorithms for de-noising and classifying broadband THz transients
Bernd M. Fischer, Xiaoxia Yin, Brian W.-H Ng, Derek Abbott, Roberto K H. Galvdo, Henrique M. Paiva,
Sillas Hadjiloucas, Gillian C. Walker, John W. Bowen

627

629

631

633

635

638

640

642

643

645

647

649

651

653

655

657

659

661



Table of Contents

Microwave spectra of fluoroformyloxyl and fluorosulfate radicals
Stepan Urban, Lucie Kolesnikovd, Juraj Varga, Marie Simeckovd, Lucie Nova Striteskd, and Patrik Kania

Microwave and Terahertz Detection in Bundles of Single-Wall Carbon Nanotubes

K. S. Yngvesson, K. Fu, B. Fu, R. Zannoni, S.H.Adams, A. Ouarraoui, E. Carrion, J. Donovan, M. Muthee,
J. Nicholson, and E. Polizzi

Vector Field Mapping of THz-Electromagnetic Wave Transmitted through Quadruple Square Holes.................

K J. Ahn, M. A. Seo, A. J. L. Adam, P. C. M. Planken, and D. S. Kim

Surface Plasmon Polariton Generation on Metal Surface: From Nano-optical to Terahertz Frequency
Regime

D. S. Kim, J. H. Kang, H. W. Kihm, K. G. Lee, M. A. Seo, K. J. Ahn, A. J. L. Adam, Q. H. Park, and
P. C. M. Planken

Calculation and Design of an Experimental Verification of Coaxial Gyrotron with Two Beams

Yang Yan, Xuesong Yuan, Wenjie Fu, Diwei Liu, Renbin Zhong and Shenggang Liu
Room Temperature Terahertz Imaging by a GaAs-HEMT Transistor Associated with a THz Time

Domain Spectrometer
A. El Fatimy, E. Abraham, E. Nguema, P. Mounaix F.Teppe, W. Knap, and T. Otsuji

Coherent Excitation in Superionic Conductors

Teruyoshi Awano and Toshiharu Takahashi

High-resolution terahertz tomography using 17-fs ultrashort-pulse fiber laser

J. Takayanagi, S. Kanamori, K. Suizu, M. Yamashita, T. Ouchi, S. Kasai, H. Ohtaked, H. Uchida, N. Nishizawa,
and K. Kawase

Enhanced emission from THz antennas made of low-temperature-grown GaAs with annealed ohmic
contacts

N. Viewega, M. Mikulics, M. Scheller, K. Ezdi, R. Wilk, H.-W. Hiibers, and M. Koch

Terahertz Beam Steering and Frequency Tuning by using Difference Frequency Mixing
Ken-ichiro Maki, Takayuki Shibuya, Chiko Otani, and Kodo Kawase

Differentiation of Structurally related Compounds Using Terahertz Spectroscopy

P. Fromentin, F. Garet, E. Le Bouffant, and R. Maleck-Rassoul

Emission of terahertz-frequency electromagnetic radiation from indium phosphide under excitation by

short pulses of near-infrared radiation
S. Hargreaves and R. A. Lewis,

Phase shift measurement of the THz wave with laser displacement sensor

Shingo Saito, Norihiko Sekine, Iwao Hosako, and Kiyomi Sakai
Study of two sporulated bacillus species by THz time domain spectroscopy

P. Fromentin, F. Garet, E. Le Bouffant, and R. Maleck-Rassoul
THz Spectroscopy of Superionic Conducting Glasses

Teruyoshi Awano
Quasi-optical Measurements of Magnetic Materials at Frequencies up to 630 GHz

Bin Yang, Derek H. Martin, Robert S. Donnan and Richard J. Wylde

Terahertz Time-Domain Spectroscopy with Continuous Coverage of the Entire Terahertz Range
Nicholas Karpowicz, Jianming Dai and X.-C. Zhang

Modelling the effect of hydrogen positions on the lattice dynamics calculations of terahertz spectra of
benzoic acid

Ruoyu Li, Graeme M. Day, Edward P. J. Parrott, J. Axel Zeitler, and Lynn F. Gladden

xxxi

663

665

667

669

671

673

675

677

679

681

683

685

687

689

691

693

695

697



Table of Contents

PILOT: Measuring the Far-Infrared Red polarization of the diffuse Interstellar Medium
J.-Ph. Bernard, P. Ade, P. deBernardis, P. Hargrave, B. Leriche, Y. Longval, C. Marty, S. Masi, F. Pgjot,
L. Rodriguez

200 Hz Rapid Scan Fiber-coupled Terahertz Time Domain Spectroscopy System

F. Ellrich, D. Molter, T. Weinland, M. Theuer, J. Jonuscheit and R. Beigang
Thin-Film Measurements with THz-Radiation

F. Ellrich, M. Theuer, G. Torosyan, J. Jonuscheit and R. Beigang

Coherent Anti-Stokes Raman Scattering Spectroscopy in Terahertz Region Using Chirped Optical Pulses
M. Tani, T. Koizumi, H. Sumikura, M. Yamaguchi, and M. Hangyo

Analysis of the Dispersion Characteristics of Gyro-TWT with Axially Periodic Dielectric and Metal
Loading

Wang Hui, Li Hongfu, Luo Yong, Zhang Tingwei, and Li Hao

InN Thin Films Deposition by rf Magnetron Sputtering
Mariana T. Braic, Catalin N. Zoita, Viorel T. Braic, Mariana I. Toacsan and Andrei T. loachim

Intense Terahertz Wave Generation from Gases

X Lu, N. Karpowicz, Y. Chen, X.-C. Zhang, M. Price-Gallagher, C. Fletcher, O. Mamer, A. Lesimple, and
K. Johnson

Effects of After Cavity Interaction in a 1.5 MW, 110 GHz Gyrotron with a Depressed Collector

Yoshiteru Hidaka, E. M. Choi, I. Mastovsky, M. A. Shapiro, J. R. Sirigiri, and R. J. Temkin

Alternative Explanation of Free-Induction Decay
Matthew J. Bohn

Optimization of Photonic Crystal Interfaces for High Efficiency Coupling of Terahertz Waves

Sun-Goo Lee, Minwoo Yi, Jaewook Ahn, Jae-Eun Kim, and Hae Yong Park

Investigation of THz radiation generation in a laser spark of axicon discharge

R.A. Akhmedzhanov, LE. Ilyakov, V.A. Mironov, E.V. Suvorov, D.A. Fadeev, B.V. Shishkin

Development of a hybrid THz camera using synchronized two-color laser radiation
F. Friederich, F. Meng, T. Liffler, K.P. Dickel, G. Spickermann, A. Deninger, A. Roggenbuck, F. Lison,
R. Henneberger, R. Zimmermann, P. Haring Bolivar, H.G. Roskos

Broadband Complex Permittivity Measurements of Microwave Interconnects and Bonding Materials.......

Nahid Rahman, Konstantin A. Korolev, Mohammed N. Afsar, Rudy Cheung and Maurice Aghion
Startup Scenarios in MW-Class Gyrotrons With Diode and Triode-Type Electron Guns

Oleksandr V. Sinitsyn, Gregory S. Nusinovich, Thomas M. Antonsen and Alexander N. Vlasov

Terahertz Resonances and Bolometric Response of a Single-Walled Carbon Nanotube
Daniel F. Santavicca and Daniel E. Prober

Terahertz Sideband-Tuned Quantum Cascade Laser Radiation

Andriy A. Danylov, Jerry Waldman, Thomas M. Goyette, Michael J. Coulombe, Andrew J. Gatesman,
Robert H. Giles, Jin Li, William D. Goodhue, Kurt J. Linden, and William E. Nixon

Sub-THz Wave Magnetic Resonance Force Microscopy with a Gyrotron

Toda, S. Mitsudo, Y. Fujii, T. Kanemaki, I. Ogawa, T. Idehara, T. Saito, Y. J. Lee, and J. T. Markert

Measurement and Modeling of CPW Transmission Lines and Power Dividers on Electrically Thick GaAs
Substrate to 220GHz

L. B. Lok, C.-J. Hwang, H. M.-H. Chong, K. Elgaid, and I. G. Thayne

Millimeter Wave Spectroscopy of Titanium Monoxide and Titanium Dioxide

Patrik Kania, Thomas F. Giesen, Holger S. P. Miiller, Stephan Schlemmer, and Sandra Briinken

Numerical analysis of biased GaAs/AlGaAs intersubband Raman laser
M. Miura, and S. Katayama

xxxii

699

701

703

705

707

709

711

713

715

717

719

721

725

727

730

732

734

736

738



Table of Contents

Imaging Fourier transform spectroscopy using an uncooled microbolometer array
G.V. Sudhakar Rao, Peter Davis, and Brad Gom

Using coplanar wave guides to excite molecular motions in the frequency range of 10-1000GHz

Klaus Attenkofer, Nalaka Kodituwakku, Michael Goerlich, Bernhard Adams, Steve K. Ross
Iterative Image Method for Apertureless THz Near-field Microscope

K. Moon, J. Kim, Y. Han, H. Park, E. Jung, and H.Han

The Role of Structure in the Protein Dynamical Transition
Yunfen He and Andrea G. Markelz

Single Shot High Resolution THz Upconversion Spectrometer
Benjamin Zaks, James Heyman, Dominik Stehr, Dan Allen, Nelson Coates, and Mark Sherwin

A Frequency Tunable Gyrotron, Gyrotron FU CW IV

I Ogawa, T. Idehara, T. H. Chang, S. Kobayashi and T. Saito
Miniature Elliptical Substrate Lenses for Millimeter-Wave Imaging

Xiangyu Kong, Calvin W. Domier, and Neville C. Luhmann, Jr.

Quasi-Optical Notch Filters for Plasma Imaging Applications
Tianran Liang, Calvin W. Domier, Zuowei Shen and Neville C. Luhmann, Jr.

Perturbation Analysis of Terahertz Confocal Microscopy

M. Lim, J. Kim, Y. Han, K. Moon, E. Jung, and H. Han
The Millimeter-Wave Detector Using Vanadium Oxide with Planar Structure Antenna

Ji-Hong Kim, Sung-Min Hong, Kyung-Il Lee, Dae-Sung Lee, Byung-Moo Moon, Hak-In Hwang

Simultaneous Dual Scanning Terahertz System

B. 8. Y. Ung, B. W.-H. Ng, and D. Abbott

Generation of intense terahertz radiation from laser-produced plasma of metal foil target
S. Nashima, K. Shimizu, M. Hosoda, H. Murakami, S. Orimo, K. Ogura, M. Mori, A. Sagisaka, and H. Daido

Nano-Antenna for Optical Resolution Using Plasmonic Material as Substrate

Ratish K. Dhiman, Rakesh N. Tiwari, Pradeep Kumar, G. Singh and D. S. Chauhan

An intra-operative THz probe for use during the surgical removal of breast tumors

Philip C. Ashwortha, Padraig O'Kelly, Anand D. Purushotham, Sarah E. Pinder, Michalis Kontos,
Michael Peppera, and Vincent P. Wallace

Mid-infrared Observations with the Tuneable Heterodyne Infrared Spectrometer THIS
R.Schieder, G.Sonnabend, M.Sornig, P.Kroetz, D.Stupar

Terahertz Dynamics of Electrolytes in Aqueous Biological Media

Seung Jae Oh, Inhee Maeng, Hyeoung Mun Kim, Joonggun Chong, Dong Kyu Lee, Ocki Yoo, Dong-Hee Lee,
Yong-Min Huh, Jin-suck Suh and Joo-Hiuk Son

Nanoparticle Contrast Agents for Terahertz Medical Imaging
Seung Jae Oh, Inhee Maeng, Hee Jun Shin, Jaewon Lee, Jinyoung Kang, Seunjoo Haam, Yong-Min Huh,
Jin-suck Suh and Joo-Hiuk Son

Coherent Synchrotron Radiation measurements in the THz region at the CLS Far Infrared Beamline............

Timothy E. May, John C. Bergstrom, Les O. Dallin, and Dominique R. T. Appadoo
Millimeter Wave Synthetic Thinned Aperture Radiometer

Pekka Kangaslahti, Alan Tanner, Todd Gaier, Bjorn Lambrigtsen, lan O'Dwyer, and David Pukala

Double-modulated DTDS-THz liquid spectroscopy using a novel spinning wheel technique
J. Balakrishnan, B. Fischer, and D. Abbott

Thermal Portraits of Objects in the MM and IR Wave Bands

V. A.. Golunov, A.. Yu. Zrazhevsky, Ye. P, Novichikhin, A. P. Chernushich

xxxiii

740

742

744

746

749

751

753

755

757

759

761

763

765

767

770

773

775

777

780

782

784



Table of Contents

THz Spectroscopy of ZnTe and GaSe
S. 8. Prabhu, Alok U. Chaubal, and A. S. Vengurlekar

Multichannel THz line detection by a microlens array excited photoconductive antenna array

B. Pradarutti, R. Miiller, G. Matthdus, W. Freese, S. Riehemann, G. Notni, S. Nolte, A. Tiinnermann

Preliminary Design of a Stable, Second Harmonic, 1MW, Ku-Band Gyrotron Traveling-Wave Amplifier..........

Chong-Qing Jiao

Dielectric Fiber Based Splitters, Couplers and Endoscopes for sub-THz Frequencies
C. Jordens, K. L. Chee, I. A. I. Al-Naib, S. Peik, G. Wenke, and M. Koch

Propagating Mode Analysis and Field Reconstruction in the Corrugated Waveguides of a High Power
Electron Cyclotron Heating System

T. Shimozuma, H. Idei, M. A. Shapiro, R. J. Temkin, S. Kubo, Y. Yoshimura, H. Igami, H. Takahashi, T. Notake,
S. Ito, S. Kobayashi, Y. Mizuno, Y. Takita and T. Mutoh

Effective Permittivity and Scattering Model for the Evaluation of the Leaf Water Status
M. Scheller, C. Jordens, B. Breitenstein, D. Selmar, and M. Koch

Terahertz Generation with an 830 nm all Semiconductor Femtosecond Laser System

C. Jordens, T. Schlauch, M. Li, M. R. Hofmann, M. Bieler and M. Koch
Real-time, Terahertz Impulse Radar Based on Asynchronous Optical Sampling

Takeshi Yasui, Yasuhiro Kabetani, Shuko Yokoyama, and Tsutomu Araki

Terahertz Vector Beams

S. Winnerl, B. Zimmermann, F. Peter, H. Schneider, and M. Helm

Photonic Front-end for Millimeter Wave Applications
V. S. Ilchenko, A. A. Savchenkov, J. Byrd, A. B. Matsko, D. Seidel, and L. Maleki

Progress on Design and Testing of ITER ECH&CD Transmission Line Components

R A. Olstad, RW. Callis, J.L. Doane, H.J. Grunloh, K. Kajiwara, A. Kasugai, C.P. Moeller, C.J. Murphy,
Y. Oda, K. Sakamoto, and K. Takahashi

Gas recognition with terahertz time-domain spectroscopy and referencefree spectrum: a preliminary
study

H. Lin, W. Withayachumnankul, B. M. Fischer, S. P. Mickan, and D. Abbott

Passive 8 mm Microwave Imaging System for the Observation the Neighborhood Situation

A. Denisov, V.Gorishnyak, S.Kuzmin, V. Miklashevich, V.Obolonskv, V.Radzikhovsky, B.Shevchuk, B.Yshenko,
V.Uliz'ko, J.Y.Son

‘Why the Submillimeter? Why Has It Taken So Long?
Frank C. De Lucia

Electrons at Schottky barrier in presence of strong coherent THz radiation

Gagik T. Avanesyan, Stepan G. Petrosyan, Anahit S. Nikoghosyan, and Hans-Peter Roeser

The Role Of Engineering Principles In The Medical Utilization Of Electromagnetic Energies: Examples...........

Arye Rosen

High Power Gyrotron Development for Fusion Application

Keishi Sakamoto, Ken Kajiwara, Atushi Kasugai, Yasuhisa Oda, Takayuki Kobayashi, Koji Takahashi,
Noriyuki Kobayashi, Shinichi Moriyama, Tsuneyuki Fujii

Terahertz Planar Varactor Sideband Generator Array

Haiyong Xu, Zhiyang Liu, Lei Liu, Jeffrey L. Hesler, and Robert M. Weikle

New 600 GHz Balanced and Subharmonically Pumped Mixers with Reduced LO Power and State-of-the-
Art Performance

Erich Schlecht, Goutam Chattopadhyay, John Gill, Robert Lin, Imran Mehdi

xxxiv

786

787

789

791

793

795

797

799

800

802

804

805

807

809

810

813

814

817

819



Table of Contents

Self-Fields and Their Effects on Electron Orbits in a Three-Dimensional Helical Wiggler Free-Electron
Laser

Mahdi Esmaeilzadeh and Vahid Ghfouri

Infrared, Millimeter, and Terahertz Waves: New Innovations and Applications for Cultural Heritage.............

Maurizio Seracini, Gian Piero Gallerano, Gianfranco Morelli, Falko Kuester

Fast Sweep Solid State Spectrometer for sub-THz and THz frequency ranges
V. L.Vaks, S.1.Pripolzin, A.N.Panin, B.A. McEImurry, and J.Bevan

Spectroscopic Detection, Fundamental Limits and System Considerations

John C. Pearson, Ken Cooper, and Brian J. Drouin
Feasibility of Real-Time Terahertz Speckle Metrology

Boris A. Knyazev, Olga I. Chaschina, Valery S. Cherkassky, Mikhail A. Dem'yanenko, Dmitry G. Esaev,
Gennady N. Kulipanov, and Nikolay A. Vinokurov

Nondestructive Evaluation of Aircraft Composites Using Terahertz Time Domain Spectroscopy
Christopher D. Stoik, Matthew J. Bohn, and James L. Blackshire

THz spectroscopy through a high-pressure combustion system

Mark R Stringer, Jason Bassi, Robert E. Miles, Yang Zhang, and Krikor Ozanyan
Studies of cellular informative transfer by THz BioMEMS

A.Treizebre, B.Bocquet, D.Legrand, J. Mazurier

Study of Terahertz Emission from Bulk GaxInl-xAs Crystals Photoexcited by Femtosecond Laser Pulses

Youngok Ko, Suranjana Sengupta, Partha Dutta, Stephanie Tomasulo, and Ingrid Wilke

SU-8 Micromachining process for Millimeter and Submillimeter-wave Waveguide Circuit Fabrication ...........

Charlie H. Smith, IIL, and N. Scott Barker

Terahertz Transmission Spectroscopy of Chalcogenide Glasses

S. K. Sundaram, Brian J. Riley, and Jarrod V. Crum

The First Experimental Results of mm-Wave Generation by Photomixing

Sungil Kim, Han-Cheol Ryu, Seungbeom Kang, Se Young Jeong, Seunghwan Lee, Daewon Kang,
Minhwan Kwak, Sang Kuk Choi, Mun Cheol Paek, and Kwang-Yong Kang

Influences of Real-World Conditions on Terahertz Stand-Off Detection: Simulation and Experiment ..............

S. Wohnsiedler, M. Theuer, M. Herrmann, S. Islam, J. Jonuscheit, R. Beigang, F. Hase

First light from the Superconducting Integrated Receiver on board Terahertz limb sounder TELIS.................

P. Yagoubov, G. de Lange, R. Hoogeveen, A. de Lange and V. Koshelets
Terahertz Radiation with a Cylindrical Mimicking Surface Plasmons Structure

Zhang Yaxin, Hu Ming, Yan Yang, Zhong Renbin and Liu Shenggang

Three-Dimensional Interferometric Imaging at Terahertz Frequencies Using Three-Dimensional Spiral
Array

Alex Goltsman and Amir 1. Zaghloul

Texture Segmentation Based Anomaly Detection in Remote Sensing Images

Delian Liu, Guojing He, Jianqi Zhang
THz differential spectroscopy of Rhodopsin

A.J.Vickers, Y Ma, R Dudley, P J Reeves, C A Reynolds and S Gadde

THz Detection by Correlated 2D Electron Systems
Andrey Chebotarev and Galina Chebotareva

Narrow-band Terahertz Pulses Generated by Difference-Frequency Mixing of CO2 Laser Lines

S. Ya. Tochitsky, C.Sung, and C.Joshi

820

823

824

826

828

830

832

834

836

838

840

842

844

845

847

849

851

853

854



Table of Contents

Megawatt Power Seeded FEL Amplifier Tunable in the 0.5-9 THz Range 855
S. Ya. Tochitsky, S. Reiche, C.Sung, and C.Joshi

Demonstration of a THz Pulse Gyrotron 856
Michael Read, Jeff Neilson, Gregory Nusinovich, Philipp Borchard and R. Lawrence Ives

THz Microbolometers for Imaging Applications 858
Erich Grossman, Charles Dietlein, Jon Bjarnason, Arttu Luukanen, Mikko Leivo, and Jari Pentilla

Active THz Metamaterials 859
J.F. O'Hara, H.-T. Chen, A.K. Aza, E. Simrnov, W. J. Padilla, R.D. Averitt, and A. J. Taylor

Towards microwave photon counting via frequency up-conversion 862
Dmitry V. Strekalov, Anatoliy A. Savchenkov, Andrey A. Matsko and Nan Yu

Terahertz Imaging of Paraffin-embedded Epithelial Cell of Rat using Pulsed and CW THz Systems ........cccceeeecercnnees 864
O. Kwon, Y.D. Joo, H.J. Choi, D.S. Kim, Y.H. Kim, J.I. Kim, S.G. Jeon, and G.S. Park

THz Spectroscopy in the Lab and at Telescopes 866
Geoffrey A. Blake

Plasma Wave Terahertz Electronics 867
Michael Shur

Polarization information for terahertz imaging 870

Yan Zhang, Ranxi Zhang, Ye Cui, and Wenfeng Sun

Terahertz frequency quantum cascade lasers operating up to 178 K with copper metal-metal waveguides................. 872
Mikhail A. Belkin, Suraj P. Khanna, Jonathan A. Fan, Sahand Hormoz, Mohamed Lachab, Federico Capasso,
A. Giles Davies, Edmund H. Linfield

Investigation of THz Thermal Emission from Electromagnetic Crystals 873
Hao Xin, Ziran Wu, and Richard W. Ziolkowski

Terahertz Electromagnetic Interference Shielding Using Single-Walled Carbon Nanotube Flexible Films................. 875
J. H Yim, M. A. Seo, Y. H. Ahn, F. Rotermund, D. S. Kim, S. Lee, H. Lim

Effect of InGaAs surface states and interfaces on the photo-generated THz pulse shape 876
B. Tissafi, A.S.Grimault, and F. Aniel

Metamaterials for the Terahertz Gap 878

Willie J. Padilla, Houtong Chen, Nathan I. Landy, Christopher Bingham, Hu Tao, Xin Zhang, Josh M.O. Zide,
Arthur C. Gossard, Antoinette J. Taylor and Richard D. Averitt

Metamaterials: from THz to optical frequencies 879
Xiang Zhang
Terahertz conductivity of Si and of Ge/Si(001) heterostructures with quantum dots 880

Zhukova, B.P.Gorshunov, A.S.Prokhorov, LE.Spektor, Yu.G.Goncharov, L.V.Arapkina, V.A.Chapnin,
V.P.Kalinushkin, G.N.Mikhailova, and V.A.Yuryev

xxxvi





