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PREFACE 

It is indeed an honor and a privilege for me to welcome you to Canada's Capital for the 2002 
Conference on Precision Electromagnetic Measurements (CPEM 2002). This is the twenty-third in 
this biennial conference series. CPEM was tirst held in Boulder, USA, in 1958. NRC is pleased to 
host CPEM 2002 for the third time in Ottawa. The international nature of CPEM was broadened to 
allow alternating the locations between North America and other parts of the world. The North 
American Conferences, in turn, rotate between Boulder, Gaithersburg, and Ottawa. As part of this 
rotation, NRC is privileged to host CPEM every twelve years. 

CPEM is devoted to topics related to electromagnetic measurements at the highest accuracy levels. 
These cover the frequency spectrurn from DC through the optical region. As the maintenance of 
sorne of the highest accuracy electrical standards was converted to quantum devices, topics that 
relate the electrical standards to the fundamental constants have become part of CPEM. The very 
latest advances in ail these areas are covered in both invited and submitted papers. 

About three hundred papers have been accepted for both oral and poster presentations. The authors 
of the papers are from more than thirty coontries. The Organizing Committee would like to 
acknowledge the increasing number of submissions and participants from developing countries. We 
hope this trend will continue. We are also pleased to welcome ten talented young metrologists who 
have been awarded funding assistance to attend the conference, through the "Young Scientist 
Program". 

On behalf of the Organizing Committee, 1 would like to thank ail the authors, the sponsors and the 
exhibitors for their valuable contributions to this conference. 1 wish you ail, participants and 
accompanying persons, a pleasant stay in the beautiful city of Ottawa. 

Eddy So 
Conference Chair 
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Germany 

TuA4 First Steps Towards a Quantum Capacitance Standard at METAS 128 
e. Ho/, B. Jeanneret. A. Eichenberger. F. Ovemey, Swiss Federal Office of Metrology and 
Accreditation, METAS, Switzerland 

TuAS A New, Larger Cryogenie Capacitor, and a Direct Comparison to the Calculable Capacitor 130 
MA. El Sabbagh. Y. Wang. and N.M Zimmerman, Nationallnstitute ofStandsrds and Technology, 

TuBI 
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TuB4 

TuBS 

USA 

RF 
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Influence of Calibration Uncertainties on VNA S-Parameter Measurements 
U Siumper, Physikalisch-Technische Bundesanstalt, Gennany 

The Multiple-N-Method for Ihe Calibration ofVector NetworkAnalyzer 
l. Rolfes. B. Schiek, Ruhr-University Bochum, Gennany 

Sub-S-ps Eleclrieal Pulses for the Characterization of High-Frequeney Components 
M Biefer. M Spitzer. H. Lecher. G. Hein. U Siegner, Physikalisch-Technische Bundesanstalt, 
Gennany 

Coupled Microwave Resonators as a Basis for Sensitive Bolometric Detection 
L. Hao. J.e. Gallop, National Physical Laboratory, UK; J.e. Macfarlane, University of Strathclyde, 
UK 
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M Nakhkash, University of Yazd, Iran; Y. Huang, University of Liverpool, UK 
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Chair: T. Quinn, Bureau International des Poids et Mesures, France 

A New Determination of the Newtonian Gravitational Constant at MSL 
MP. Fitzgerald. T.R. Annslrong, Me.surement Standards Laboratory of New Zealand (MSL), 
Industrial Research Ltd., New Zealand 

A Bearn Balance Experiment to Determine the Gravitational Constant 
St. Schlamminger, E. Holzschuh, W Kündig, Universitat Zurich, Switzerland 

A Measurement of the Gravitational Constant using a Cryogenie Torsion Pendulum 
MK. Bantel, E. C Berg, R.D. Newman, University of Califomia at lrvine, USA 

Measurement of the Newtonian Gravitational Constant G 
U. Kleinevoj3. H. Meyer, H. Piel, S. Hartmann, University of Wuppertal, Gennany 
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Chair: L. Bernier, Swiss Federal Office of Metrology & Accreditation (METAS), Switzerland 

Optical Frequency Standards 8ased on the 199Hg+ Ion 
U. Tanaka, Communications Research Laboratory, Japan~ Je Bergquist, R.E. Drullinger, WM. ltano, 
CE. Tanner, D.J. Wineland, Nationallnstitute of Standards and Technology, U.S.A. 

Optical Frequency Standards 8ased on a Cooled Strontium Ion 
G.P. Barwood, P. Gill, G. Huang, HA. Klein, SN Lea, HS. Margolis, N. Moore, WR.C Rowley, 
National Physical Laboratory, UK; KGao, Wuhan Institute ofPhysics and Mathematics, Chinese 
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A Ca Optical Frequency Standard Based on Ultra-Cold Atoms 
J Helmcke, G. Wilpers, C Degenhardt, T Binnewies, U. Slerr, F. Riehle, Physikalisch-Technische 
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A Microwave Frequency Standard Based on Laser-Cooled l7Iyb+ Ions 
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DC VOLTAGE AND CURRENT POSTERS 
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A Traceable Precision Current Source for Currents Between 100 aA and 10 pA 
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Design of a 10 mA DC Current Reference Standard 
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Evaluation of a New 10 mA OC Current Reference Standard 
G. Fernqvist, G. Hudson. F. Power, CERN (European Centre for Nuclear Research), Switzerland 

A Reference Standard System based on DC Current 
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The Effects of the Environrnental Conditions of sorne Zener Voltage References 
H. Nishinaka, Y. Sakamoto, y. Murayama. A. /wasa, National Metrology Institute of Japan, National 
Institute of Advanced Industrial Science and Technology (NMIJ/AIST), Japan 

Temperature Characteristic of Zener Reference Standards 
Y. Murayama, H. Nishinaka, Y. Sakamoto. A. lwasa, National Institute of Advanced Industrial Science 
and Technology, Japan 

Projecting Zener DC Reference Performance Between Calibrations 
C.A. Hamilton, VMetrix, LLC, USA; L. W. Tarr, Electrical Standards Laboratory, U.S. Arrny Primary 
Standards Laboratory, USA 

Stability of Silicon Microfabricated Pull-In Voltage References 
L.A. Rocha, R.F. Wolffenbuttel, Delft University of Technology, The Netherlands 

IMPEDANCE POSTERS 1 

Chair: S. Awan, National Physical Laboratory, UK 
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TuP9 Digital Generator Assisted Impedance Bridge 174 
A.C. Corney, Measurement Standards Laboratory of New Zealand, Industrial Research Limited, New 
Zealand 

TuPIO Polyphase Synthesizer for Unlike-Impedance Intercomparison System 176 
L. Callegaro, V. D'Elia, Istituto Elettrotecnico Nazionale Galileo Ferraris, ltaly; 
E. Bava, G. Ga/zerano, C. Sve/ro, Politecnico di Milano, ltaly 

TuPI 1 A New Architecture for High-Accuracy Admittance Measuring Systems 178 
F. Cabiali. V. D'Elia, Istituto Elettrotecnico Nazionale "Galileo Ferraris", Italy 

TuPI2 Precise Ratio Transformer: A New Concept of the Magnetic System 180 
R.D. Lee, HJ. Kim, Korea Research Institute of Standards and Science (KRISS), Korea; 
Y.P. Semenov, D.1. Mendeleyev Institute for Metrology (VNIIM), Russia 

TuPI3 An Active AC Bridge with Adaptive Current Orthogonal Decomposition for Precision 182 
Measurement of Dielectric Loss Angle 
Z. Xiaoming, L. Kapei, Wuhan University, China; T. Guihong, Nanjing Sync Science & Technology 
Corporation, China 

TuPI4 A CoU-Type Capacitive Sensor for Measurement orthe Deterioration of Engine Oi! 184 
R.D. Lee, HJ. Kim, Kore. Research Institute of Standards and Science (KRISS), Kore.; 
Y.P. Semenov, D.1. Mendeleyev Institute for Metrology (VNIIM), Russia 

TuPI5 Inductance Calibration in the Frequency Range from 50 Hz To 1 MHz At PTB 186 
R. Hanke, A. K6/1ing, J. Melcher, Physik.lisch-Technische Bundesanstalt, Germany 

TuPI6 Simulated Inductance Standard 188 
J. Horsky, J. Horska, Czech Metrology Institute, Czech Republic 

TuPI 7 Characterization of 1 - 10 000 nF Capacitance Standard for Future CCEM Key Comparison 190 
Y.P. Semenov, o.A. Shvedov, D.1. Mendeleyev Institute for Metrology (VNIIM), Russi. 

TuP18 Optimization of the Precise Inductive Voltage Divider Windings 192 
Y.P. Semenov, D.1. Mendeleyev Institute for Metrology (VNIIM), Russi.; J. Horsky, Czech Metrology 
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Rf POSTERS 2 

Chair: U. Stumper, Physikalisch-Technische Bundesanstalt, Germany 

TuPl9 Realization ofan Atomic l\tlicrowave Power Standard 
D. Paulusse, N. Rowell. A. Michaud, National Research Couneil, Canada 

TuP20 A New Microcalorimeter for Measurements in 3.5 mm Coaxial Line 
L. Brunet/i, IstÏtuto Elettroteenieo Nazionale Galileo Ferraris, ltaly; E. Vremera, Tcchnical University 
of lasi, Romania 

TuP2l Determining the Source Match ofa Generator 
J.P.M de Vreede, NMi Van Swinden Laboratorium, The Netherlands 

TuP22 New Schottky Diodes with Very Broad Frequency Band 
E. Bava, G. Galzerano, C. Svelto, Polytechnic of Milan, INFM, and CSTS-CNR, Italy; 
N. Beverini, G. Corelli, M. Finotti, A. Moretti, University ofPisa and INFM, ltaly 

TuP23 Impedance Correction of One-Port Coaxial Loads using Reference Air Line 
J.-s. Kong, J.-H. Kim, Korea Research Institute of Standards and Science, Korea 

TuP24 A High Precision 24 GHz FMCW-Radar Based on a Fractional-N Ramp-PLL 
T. Musch, Ruhr-Universitat Bochum, Gennany 

TuP25 Optical Photo--Detector AC Response in the Microwave Range 
H. Music, L.R. Pendrill, SP Swedish National Testing & Research Institute, National Metrology 
Institute, Sweden 

LASER POSTERS 

Chair: S. Picard, Bureau International des Poids et Mesures, France 
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TuP26 Effective CW Frequency Tripling of Cooling Laser for Magnesium Ions 208 
T. Haseguwa, Himeji Institute of Technology, lapan; T Shimizu, Science University of Tokyo in 
Yamaguchi, lapan 

TuP27 Nonlinear Spectroscopy in an Active Interferometer witb Saturable Absorber 210 
P. V. Pokasov, A.A. Kurbatov, D.Yu. Primakov, E.A. Tilov, SN Bagayev, Institute of Laser Physics, 
Siberian Branch of Russian Academy of SCÎences, Russia 

TuP28 Results from International Comparisons at the BIPM Providing a World Wide Reference 212 
Network of 12712-Stabilized Frequency-Doubled Nd:YAG Lasers 
S Picard, L. Robertsson, L.-S. Ma, Bureau International des Poids et Mesures, France; Y. Millerioux, 
P. Juncar, J.-P. Wallerand, Bureau National de Métrologie - Institut National de Métrologie, France; 
P. Balling, P. K0en, Czech Metrology Institute, Czech Republic; K. Nyholm, Centre for Metrology and 
Accreditation, Finland; M Merimaa, T. Ahola, Helsinki University ofTechnology, Finland; 
F-L. Hong, National Metrology Institute of Japan, National Institute of Advanced Industrial Science 
and Technology (NMIJ/AIST), Japan 

TuP29 Supercontinuum Generation in Highly Birefringent Photonic Crystal Fiber 214 
M Lehtonen, G. Genly, H. Ludvigsen, M Kaivola, Helsinki University ofTechnology, Finland; 
J.R. Jensen, Crystal Fibre AiS, Denmark 
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TuP30 lodine Stabilized Dye Laser System for Traceable Calibration of Secondary Wavelength 216 
Standard HeNe Lasers 
A.A. Madej, National Research Council Canada, M Bail, York University, Canada 

TuP31 A Compact CH, - Stabilized He-Ne Laser with a Telescopic Cavity 218 
S.N Bagayev, A.K. Dmitriyev, A.A. Lugovoy, D. V. ltyaksov, Institute of Laser Physics, Siberian Branch 
of Russian Academy of Sciences, Russia 

TuP32 Design of a Cold Atom Source for a Neutral Strontium Optical Frequency Standard 220 
J. Courtil/ot, A. Quessada, R.P. Kovacich, J.-J. Zondy, A. Landragin, G. San/arelli, P. Lemonde, 
BNM-SYRTE, Observatoire de Paris, France 

TuP33 Development of a Süver Atom Optical Clock 222 
y. Louyer, T. Badr, S Challenlel du Rozier, M.D. Plimmer, P. Juncar, ME. Himbert, Bureau National 
de Métrologie - Institut National de Métrologie, France 

TuP34 Production of Raman Laser Beams using Injection-Locking Technique 224 
SE. Park, T. Y. Kwon, H.S Lee, Korea Research Institute of Standards and Science, Korea 

TuP35 Correction of the Residual Amplitude Modulation in FM Spectroscopy 226 
F. du Burck, 0. Lapez, Laboratoire de Physique des Lasers, France 

AC POWER POSTERS 2 

Chair: R. Arseneau, National Researeh Couneil, Canada 

TuP36 Methods and Instrumentation for the Charaeterisation of Power Line Harmonies Analysers 228 
E.Z. Shapiro, Mendeleyev Research Institute of Metrology (VNIIM), Russia 

TuP3? 50 Hz Current Measurements with Rogowski Coils 230 
A. Rautiainen. H. SeppëI, VTT Infonnation Technology, Microsensing, Finland; T. Mansten, MIKES, 
Electricity and Time, Finland; P. Helist6, VTT Information Technology, Microsensing, Finland; 
MlKES, Electricity and Time, Finland 

TuP38 Calibration for Time Domain Propagation Constant Measurements on Power Cables 232 
R. Papazyan, R. Eriksson, Kungl Tekniska Hogskolan, Sweden 

TuP39 Characterization of Instrument Transformen with Non-sinusoidal Waveforms 234 
R. Garcia, H. Laiz, Instituto Nacional de Tecnologia Industrial (INTI), Argentina 

TuP40 No-Load Loss Measurements of Power Transformers under Distorted Supply Voltage Wavefonn 236 
Conditions 
E. So. R. Arseneau, National Research Council, Canada; E. Hanique, SMIT Transfonners, The 
Netherlands 

TuP41 A Measurement System for Traeeable Calibration of Power Harmonies and Flieker Analysers 238 
G. Hammond, 1. Budovsky, CSIRO, National Measurement Laboratot)', Australia 
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QHRPOSTERS 

Chair: B. Jeanneret, Swiss Federal Office of Metrology and Accreditation, Switzerland 

TuP42 Quantum Resistance Standards with Double 2DEG 240 
A. Bounouh, W Poirier, F. Piquemal. G. Genevès, BNM-LNE, France; 
J.P. André, OMMIC, France 

TuP43 Direct Determination of Capacitance Standards using a Quadrature Bridge and a Pair of 242 
Quantised Hall Resistors 
A.D. lnglis, B.M- Wood, M- Côté, R.B. Young, National Research Council, Canada; M-D. Ear/y, 
Measurement Standards Laboratory of New Zealand, lndustrial Research Ltd., New Zealand 

TuP44 The Resistance Standard Based on the Quantum Hall Effect at Siovak Institute of Mefrology 244 
M- Gàlik, Siovensky metrologicky ûstav (SMU), Siovak Republic 

TuP45 The SCL Quantised Hall Resistance Standard System 246 
D. WK. Lee, Y.c. Chau, The Govemment of the Hong Kong Special Administrative Region Standard 
and Calibration laboratory (SCl), Hong Kong 

TuP46 Fabrication and Characterization of the Quantum Hall Deviees 248 
c.F. Huang, G.J. Hwang, Center for Measurernent Standards, Industrial Technology Research 
Institute, Taiwan: Y.H. Chang, National Taiwan University, Taiwan 

TuP47 The European ACQHE Project: Modular System for the Calibration of Capacitance Standards 250 
Based on the Quantum Hall Effect 

TuEI 
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TuE3 
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TuE5 

J. Me/cher, J. Schurr, K Pierz, Physikalisch-Technische Bundesanstalt, Gennany; J.M. Williams, 
S. P. Giblin, National Physical laboratory, UK; F. Cabiati, L. Callegaro, G.c. Marolla, C. Cassiaga, 
Istituto Elettrotecnico Nazionale "Galileo Ferraris", ltaly; B. Jecke/mann, B. Jeanneret, F. Overney. 
Swi" Federal Office ofMetrology and Accreditation, Switzerland; J. Bohàcek, J. 0iha, Czech 
Technical University, Czech Republic~ 0. Power, J. Murray, National Metrology Laboratory, Ireland; 
M Nunes, M Lobo, l. Godinho, Instituto Nacional de Engenharia e Tecnologia Industrial, Portugal 

AC POWER 1 

Chair: G. FiJzPatrick, National Institute of Standards and Technology, U.S.A. 

A Current-Comparator-Based System for Calibration of Opticallnstrument Transformers with 
Analog and Digital Outputs 
E. So, R. Arseneau, D. Bennett, National Research Council, Canada 

Development of a High Precision AC Standard Shunt for AC Power Measurement 
T. Tsuchiyama, T Tadokoro, Japan Electric Meters Inspection Corporation, Japan 

A Current-Comparator-Based Bridge for Calibrating Power and Energy Standards at 50/60 Hz 
GA. Kyriazis, Instituto Nacional de Metrologia, Normalizaçâo e Qualidade Industrial, Brazil; 
NM- Oldham, Nationallnstitute for Standards and Technology, USA; 
M Werneck, Universidade Federal do Rio de Janeiro, Brazil 

Electronic System for Increasing the Accuracy of In-Service Instrument-Current Transformers 
D. S/omovitz, Universidad de la Republica, Uruguay 

A New Transfer Deviee for the NRC Travelling Standard Program 
R. Arseneau, M Sutherland. J. Ze/le, National Research Council, Canada 
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TuFI 

TuF2 

TuF3 

TuGI 

TuG2 

TuG3 

XXI 

IMPEDANCE 

Chair: J. Bohacek, Czech Technical University, Czech Republic 

Direct-Reading Absolute Calibration of AC Voltage Ratio Standards 
L. Callegaro. G.c. Bosco, V. D'Elia, D. Serazio, Istituto Elettrotecnico Nazionale Galileo Ferraris, 
ltaly 

A Re-Evaluation of NPL Coaxial Bridge Systems used in the Realization of the SI Farad via the 
DCQHE 
S.A. Awan, R.G. Jones, B.P. Kibble, Centre for Electromagnetic and Time Metrology, National 
Physical Laboratory, UK 

Improving the Mechanical Stability of a Standard Capacitor 
s.s. Moodley, Cs. Veldman, CSIR, National Metrology Laboratory, South Africa; 
W van den Berg, Vactec c.e., South Africa 

MUTUAL RECOGNITION ARRANGEMENT 

Chair: B. lnglis, National Measurement Laboratory, CSIRO, Australia 

Key Comparisons for Dummies: Lessons Learned 
D.G. Jarrett, National Institute of Standards and Technology, USA 

The CIPM MRA in ils 3rd Year of Implementation in Europe 
W. Schwitz, Swiss Federal Office of Metrology and Accreditation (MET AS), Switzerland; P. 
Hetherington, National Metrology Laboratory (NML), Ireland 

Implications of the MRA and the ChaDenge to NMls - An Open Discussion 
W. Schwitz, Swiss Federal Office ofMetrology and Accreditation (METAS), Switzerland; 
B./nglis, NML, CSIRO, Australia; 
Wm. Anderson, National Institute of Standards and Technology, USA 
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XXII 

WEDNESDAY, JUNE 19 

PLENARY SESSION 

Chair: B. Wood, National Research Couneil, Canada 

22 Years of Quantum HaU Effeet Metrology 
E. Braun, Physikalisch-Technische Bundesanstalt, Gennany 

Optical Frequeney Measurement and Standards 
J. L Hall and J. Ye, Nationallnstitute of Standards and Technology (NIST/JILA), USA 

CRYOGENIC CURRENT COMPARA TORS 

Chair: F. Delahaye, Bureau International des Poids et Mesures, France 

WeCI HTS Cryogenie Current Comparator for Non-Invasive Sensing of Charged Particle Beams 
L. Hao, J.C Gal/op, National Physical Laboratory, UK; J.C Macfarlane, C Carr, University of 
Strathclyde, UK 

WeC2 1 :30000 Cryogenie Current Comparator with Optimum Squid Readout 
E. Bartolomé, J. Sesé, J. Floks/ra, H. Rogal/a, University of Twente, The Netherlands; 
G. Rietve/d, NMi Van Swinden Laboratorium, The Netherlands; 
C. Ril/o, A. Camon, ICMA, CSIC-University of Zaragoza, Spain 

WeC3 A Precise CCC Bridge for QHR Standard at NIM 
Z. Zhonghua, H. Qing, National Institute of Metrology, China 

VOLTAGE SCALING 

Chair: Y. Sakamoto, National Institute of Advanced Industrial Science and Technology 
(NMIJ/ AIST), Japan 

WeOI Comparison CCEM-K8: Final Evaluation of the Travelling Standard 
G. Marul/o Reedtz, R. Cerri, Istituto Elettrotecnico Nazionale Galileo Ferraris (IEN), ltaly 

WeD2 Calculable Impulse Voltage Calibrator for Calibration of Impulse Digitizers 
J. Hal/s'rom, y Chekurav, M Ara, Helsinki University ofTechnology, Finland 

WeD3 Uneertainties of Impulse Voltage Measurements at NML, CSIRO and INMS, NRC 
y Li, J. Rungis, NML, CSIRO, Australia; T.R. McComb, National Research Council, Canada 
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XXIlI 

AVOGADRO POSTERS 

Chair: K. Fujii, National Metrology Institute of Japan, National Institute of Advanced 
Industrial Science and Technology (NMIJ/AIST) 

WePI The Si-Route to the Avogadro Constant: New Measurements ofthe Molar Volume and Lattice 290 
Parameter in an Integrated International Approach 
P. De Bièvre, S. Valkiers, R. Kessel, P.D.P. Taylor, lnstitute for Reference Materials and 
Measurements, European Commission-1RC, Belgium; P. Becker, H. Bet/in, U. Kuelgens, A. Nieo/aus, 
Physikalisch-Technische Bundesanstalt, Gennany; K. Fujii, A. Waseda, National Metrology Institute of 
Japan, National Institute of Advanced Industrial Science and Technology (NMIJ/AIST), Japan; 
G. Mana, A. Peu/o, CNR-Istituto di Metrologia "Gustavo Colonnetti", ltaly; M J. Kenny, CSIRO
National Measurement Laboratory, Australia; G. Zosi, Università di Torino, ltaIy; F. Spaepen, Harvard 
University, USA 

WeP2 Analysis of Lattiee-Strain Effeets in LLL X-Ray Interferometers by Takagi Equations 292 
G. Mana, CNR, Istituto di Metrologia "G.Colonnetti", Italy; C. Palmisano, G. Zosi, Università di 
Torino, Istituto di Fisica Generale "A.Avogadro", ltaly 

WeP3 Interferometrie Determinations orthe Volume of Silicon Spheres with a Direct Optical 294 
Frequency Tuning System 
N. Kuram%, K. Fujii, National Metrology Institute of Japan, National Institute of Advanced Industrial 
Science and Technology (NMIJ/ AIST), Japan 

WeP4 Volume of the Avogadro Sphere: Diameter Determination with the Spheres Interferometer 296 
R.A. Nicolaus, G. B6nsch, Physikalisch-Technische Bundesanstalt, Germany 

WeP5 Flotation Measurements to Reveal the Reason for the Discrepancy in the Molar Volume of 298 
Silicon 
H. Beltin, H. To/h, Physikalisch-Technische Bundesanstalt, Germany 

WeP6 Density Comparison Measurements of Silicon Crystals by Pressure of Flotation Method 300 
A. Waseda, K. Fujii, National Metrology Institute of Japan, National Institute of Advanced Industrial 
Science and Technology (NMIJ/AIST), Japan 

WeP7 Isotopically Enriched Silicon: The Atomic Path to the Kilogram? 302 
H. Friedrich, P. Becker, Physikalisch-Technische Bundesanstalt, Germany; H.-J. Pohl, VITCON 
Projectconsult, Germany; H. Riemann, Institut fiir Kristallzüchtung, Germany 

WeP8 Lattice Spacing Mapping in Large Silicon Ingot using High Resolution Lattice Comparator 304 
H. Fujim%, A. Waseda, K. Nakayama, K. Fujii, National Metrology Institute of Japan, National 
Institute of Advanced Industri.1 Science and Technology (NMU/AJST), J.pan; Z. Xiaowei, H. 
Sugiyama, M Ando, Photon Factory, High Energy Accelerator Research Organization (KEK), Japan 

WeP9 A Web-Based Database of Information Relating to the Evaluation of the Avogadro Constant 306 
using the XRCD Method 
MJ Kenny, CSIRO - National Measurement Laboratory, Australia; P. De Bièvre, Institute for 
Reference Materials and Measurements, European Commission-1Re, Belgium; A. Picard, Bureau 
International des Poids et Mesures, France 
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FUNDAMENTAL CONSTANTS POSTERS 2 

Chair: B. Jeckelmann, Swiss Federal Office of Metrology and Accreditation (METAS)~ 
Switzerland 

WeP 1 0 Measurement of h/MRb with Ultracold Atoms 308 
R. Battesti. P. Cladé, C. Schwob, B. Grémaud. S. Guellatî. F. Nez, L. Julien, F Bîraben, Laboratoire 
Kastler Brossel, Ecole Nonnale Supérieure, CNRS, UPMC, France 

WeP Il The Magnet Assembly in the MET AS Watt Balance Experiment 310 
W Beer, AL Eichenberger, B, JeckeImann, Ph. Richard, JP. Schwarz, Swiss Federal Office of 
Metrology and Accreditation (METAS), Switzerland; A.R. Pourzand, University of Neuchâtel, 
Switzerland 

WePI2 An Improved BIPM Torsion-Strip Balance for Determining G 312 
T.J. Quinn, A. Picard, R.S Davis, Bureau International des Poids et Mesures, France; 
H. V. Parks, C. C. Speake, University of Birmingham, UK 

WeP13 Comparison of Three Methods to Determine the Density of Moist Air 314 
A. Picard, H. Fang, Bureau International des Poids et Mesures, France 

WePI4 Nano-Scale Integrity and Coherence of the SI 316 
MJ.T Milton, PJ Cumpson, National Physical Laboratory, Centre forOptîcal and Analytical 
Measurement. UK 

WePIS Two Ions in One Tr.p: V1tr.-High Precision Mass Spectrometry? 318 
S Rainville, J.K Thompson, D.E Pritchard, Massachusetts Institute ofTechnology, USA 

WeP16 Test for the Time Independence of the Fine Structure Constant, using Cryogenie Sapphire 320 
Resonators at Microwave Frequencies 
ME. Tabar, JG. Hartnett, University of Western Australia, Australia 

SET AND CCC POSTERS 

Chair: F. Piquemal, Bureau National de Métrologie-Laboratoire National d'Essais (BNM-LNE). 
France 

WePl7 Counting Electrons One by One - Overview of a Joint European Research Project 322 
H.E. van den Bram, O. Kerkhof, NMi Van Swinden Laboratorium, The Netherlands; S V. Lotkhov, SA. 
Bogoslovsky, G.-D. Willenberg, H. Scherer, A.B. Zorin, Physikalisch-Technische Bundesanstalt, 
Germany; S Pedersen, C. Kristoffersson, P. Delsing, Chalmers University ofTechnology, Sweden; 
M Taslakov, Z. lvanov. H. Nilsson, SP Swedish National Testing and Research Institute, Sweden; 
S Giblin, P. KIeinschmidt, National Physical Laboratory, UK; C. Ho/. AL Eichenberger, F. Ovemey, 
B. Jeanneret, Swiss Federal Office of Metrology and Accreditation METAS, Switzerland; 
G. Genevès, N. FeItin. L. Devoille, F. Gay, F. PiquemaI, BNM-LNE, France 

WeP18 Using a High-Value Resistor in Single-Electron Counting Measurements 324 
R.E. Elmquist, NM Zimmerman, WH. Huber, National Institute of Standards and Technology, USA 

WePI9 Design of an SET Current Meter 326 
A. lwasa, A. Sato, National Metrology Institute of Japan, Advanced Industrial Science and Technology 
(NMlJ/ AI ST), Japan 
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WeP20 Progress in the Implementation of the Capacitance Standard Based on Single-Electron Counting 328 
at PTB 
H Scherer, C.D. Willenberg, S. V. Lotkhov, A.B. Zorin, P. Warnecke, Physikalisch-Technische 
Bundesanstalt Braunschweig, Gennany 

WeP21 Cotunneling Errors in the Three-Junction R-Pump 330 
V. Bubanja, Measurement Standards LaboratOl)' of New Zealand, Industrial Research Limited, New 
Zealand 

WeP22 Role of Acoustical Reflections in Quantised Acousto-Electric Current Deviees 332 
J. Ebbecke, F.J. Ahlers, Physikalisch-Technische Bundesanstalt, Germany 

WeP23 Cryogenie Current Comparator Designed for Current Dependence Measurement of 1 nResÎstor 334 
up to 1 A and for Superconducting Current Measurement 
M Nakanishi, J. Kinoshita, National Metrology Institute of Japan, Advanced lndustrial Science and 
Technology (NMIJ/AIST), Japan 

WeP24 Simplified Calculus for the Design of a Cryogenie Current Comparator 336 
J. Sese, E. Bartolomé, J. Flokstra, University ofTwente, The Netherlands; C. Rietveld, NMi Van 
Swinden Labaratoriurn, The Netherlands;A. Camon, C. RiJ/o, ICMA, CSIC-University of Zaragoza, 
Spain 

IMPEDANCE POSTERS 2 

Chair: A. Corney, Measurement Standards Laboratory of New Zealand, 
Industrial Research Limited, New Zealand 

WeP25 Frequency Performance of 12906 n and 6 453 n Reference Resistors for AC Quantum Hall 338 
Effeet Experiments: Results of an Euromet Project 
1. Bohilcek, Czech Technical University, Czech Republic 

WeP26 The Development and Evaluation of Coaxial AC Resistors at CSIR-NML 340 
S.s. Moodley, CSIR - National Metrology Labaratory, South Africa; W. van den Berg, Vactec C.C., 
South Africa; 1. Bohàcek, R. Sedlacek, Czech Technical University, Czech Republic 

WeP27 AC Resistance Ratio Bridge for Evaluation of Calculable ACIDC Resistors 342 
Y.s. Ku. J. C. Hsu, National Measurement Laboratory, Center For Measurement Standards, Taiwan 

WeP28 Analysis of the Time Constant for the Bimar Calculable ACIDC Resistors 344 
H. Fujiki, A. Domae, Y. Nakamura, National Metrology Institute of Japan, Advanced Industrial Science 
and Technolagy (NMIJ/AIST), Japan 

WeP29 Determination orthe Frequency Dependence ofCapacitance Standards with Ceramic Dieleetrics 346 
MD. Klionsky, Yu. P. Semenov, D. 1. Mendeleyev Institute for Metrology (VNIIM), Russia; 
A. Moodley, CSIR - National Metrology Laboratory, South Africa 

WeP30 A New Design for Calculable Resistor 348 
Y. Cülmez, C. Cülmez, E. Turhan, T Dzkan, M Çinar, L. SOzen, TÜBIT AK Ulusal Metroloji Enstitüsü 
(UME), Turkey 

WeP31 An Inductive Voltage Calibration System Based on Bootstrapping Method 350 
Y. Cülmez, C. Cülmez, E. Turhan, T Ozkan, TÜBIT AK Ulusal Metroloji Enstitüsü (UME), Turkey 
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WeP32 100 mU Travelling Standard for the Euromet 607 Pilot Intercomparison 352 
L. Callegaro, V. D'Elia, F. Francone, D. Serazio, lstituto ElettrotecnÎco NazÎonale Galileo Ferraris, 
Italy 

WeP33 Long Term Stability of Tesla Fused Siliea 10 pF Standards 354 
1. Hors/..y, L. Ripper. J. Horska, Czech Metrology Institute, Czech Republic 

WeP34 Calibration of Capacitance and Dissipation Factor Bridges 356 
G. Ramm, H. Moser, Physikalisch-Technische Bundesanstalt, Germany 

ACIDC POSTERS 2 

Chair: 1. Budovsky, CSIRO - National Measurement Laboratory, 
Telecommunications and Industrial Physics, Australia 

WeP35 A Method to Determine the Low Frequency Behavior of Thermal Converters 358 
K-E. Rydler, V Tarasso, SP Swedish National Testing and Research Institute, Sweden 

WeP36 Determination ofthe High-Voltage Dependenee of Fluke 792A at NIM 360 
J. Zhang, G. Zhang, D. Zhang, Nationallnstitute ofMetrology, China 

WeP37 Fast Reversed DC Measurements using a NbNffiNlNbN Josephson Junction Array 362 
H. Sasaki, H. Yamamori, H. Fujiki, A. Shoji, Nationallnstitute of Advanced Industrial Science and 
Technology, Japan 

WeP38 Improved High-Current Thin-Film Muitijunction Thermal Converters 364 
J.R. Kinard, T.E. Lipe, Nationallnstitute of Standards and Technology, USA; T.F. Wunsch, Sandia 
National Laboratories, USA 

WeP39 AC-DC Voltage Transfer at UME 
M Arifoviç, TÜBIT AK Ulusal Metroloji Enstitüsü (UME), Turkey 

WeP40 Behaviour and Frequency Dependence of AC-DC High Voltage Transfer Standard under 
Humidity Step Changes 
L.X Liu, S. W Chua, c.K. Ang, National Measurement Centre of Singapore, Standards Board, 
Singapore 

WeP41 New AC Current Shunts of MlKES 
T. Mans/en, MIKES Electricity, Time and Acoustics, Finland; A. Rauliainen, VTT Infonnation 
Technology, Finland; P. Helisto, MlKES Electricity, Time and Acoustics and VTT Information 
Technology, Finland 

VOLTAGE SCALING POSTERS 

Chair: G. MaroUo Reedtz, Istituto Elettrotecnico Nazionale Galileo Ferraris (IEN), Italy 

WeP42 A Precision Set-Up and Method for Calibrating a DC Voltage Divider's Ratios from lOV to 
1000V 
H. Slinde, K. Lind, Justervesenet, NOlVlay 

WeP43 High Voltage Scaling with Minimum Power Corrections 
B.M Wood, D. Pau/usse, National Research Council, Canada 

WeP44 A Voltage Deviee used as High Accurate Voltage Ratio Standard 
T. Yin, B. Liang, H. Wang, R_ Liu, National Institute of Metrology, China 
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WeP45 A Simple and Accurate Checking Method of the DVM Performance 378 
T. Endo. K. Yoshihiro, MTA Japan Co., Ltd" Japan; N Fujii, F1uke Corporation, Japan 

WeP46 Remarks on High Precision Multimeters Calibration 380 
1. Horska, Czech Metrology Institute, Czech Republic 

WeP47 Voltage Oividers with Low Phase Angle Errors for a Wideband Power Measuring System 382 
K.-E. Rydler, S. Svensson, V. Tarasso, SP Swedish National Testing and Research Institute, Sweden 

WeP48 DC Voltage Divider Calibration System at NMIJ 384 
Y. Sakamolo. H. Fujiki, National Metrology Institute of lapan, Advanced Industrial Science and 
Techoology (NMIJ/AIST), Japan 

JOSEPHSON DC VOLTAGE 

Chair: D. Reymann, Bureau International des Poids et Mesures, France 

WeEI Improved SINIS Josephson Junction Series Arrays for the Quantnm Voltmeter 386 
1. Kohlmann. R, Behr, F Müller, D, Kieler, 1. Niemeyer, Physikalisch-Techoische Bundesanstalt, 
Gennany; H. Schulze, Infineon Technologies, Austria 

WeE2 Measuring Resistance Standards in Terms of the Quantised Hall Resistance with a Dual 388 
Josephson Voltage Standard using SINIS Josephson Arrays 
P, Wamecke, R. Behr, T. Funck, B, Schumacher, Physikalisch-Technische Bundesanstalt, Germany 

WeE3 Analysis of Different Measurement Set-Ups for a Programmable Josephson Voltage Standard 390 
R, Behr, 1. Kohlmann, Physikalisch-Techoische Bundesanstalt, Germany; 1. T. Janssen, P, 
Kleinschmidt, J,M Williams, National Physical Laboratory, UK; 1.-P Lo-Hive, F Piquemal, BNM-
LNE. France; P.o. Helland, lustervesenet, Norway; D. Reymann, Bureau International des Poids et 
Mesures, France; 
G, Eklund, SP Swedish National Testing and Research Institute, Sweden; Ch Ho/, B, Jeanneret, 
METAS, Swiss Federal Office ofMetrology and Accreditation, Switzerland; 0. Chevtchenka, E 
Houlzager, H. E. van den Brom, NMi Van Swinden Laboratory, The Netherlands; A. Sosso, D. 
Andreone, Istituto Elettrotecnico Nazionale "Galileo Ferraris", Italy; J. Penttila, VIT Automation, 
Measurement Technology, Finland; P. Helistij, MIKES, Electricity. Time and Acoustics, Finland 

WeE4 DC Voltage Callbrator Based on an Array of High-Temperatnre Superconductor Josephson 392 
Junctions 
A, M Klushin, M Siegel, Institut fiir Schichten und Grenzfliichen, Forschungszentrum Jülich GmbH, 
Gennany; s.1. Borovitskii. V.D. Gelikonova, A. V. Komkov, Institute of Electronic Measurements 
"KY ARZ". Russia 

WeE5 Interlaboratory Comparison using a Transport Josephson Voltage Standard System 394 
y, Tang, National Institute of Standards and Technology, USA; S,L, Kupferman, MT. Salazar, Sandia 
National Laboratories, USA 
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XXVlII 

AC/DC2 

Chair: J. Kinard, National Institute of Standards and Technology, USA 

WeFl Extension ofSwerlein's Algorithm for AC Voltage Measurement in the Frequency Domain 396 
G.A. Kyriazis, lnstituto Nacional de Metrologia, Nonnalizaçao e Qualidade Industrial, BrazÎl 

WeF2 Evaluation of the Synchronous Generation and Synchronous Sampling Technique for the 398 
Determination of Low Frequency AC Quantities 
W.C.K lhlenfeld G. Ramm, H. Bachmair, H. Moser, Physikalisch-Technische Bundesanstalt, 
Germany 

WeF3 Extension of the IEN Traceability for AC Voltages Below 200 mV 400 
U. Pogliano, G.c. Bosco, V. D'Elia, lstituto Elettrotecnico Nazionale "Galileo Ferraris", ltaly 

WeF4 Improvements in AC-DC Voltage Transfer at CENAM 402 
S. Campos, Centro Nacional de Metrologia. (CENAM), México; M Klonz, Physikalisch Technische 
Bundesanstalt (PTB), Gennany; c.J. van Mullem, NMi Van Swinden Laboratoriwn (NMi-VSL), The 
Netherlands 

WeF5 Improved IEN Cryogenie System for AC-DC Transfer in the 1 mV Range 404 
E. Monticone, U. Pogliano, D. Serazio, Istituto Elettrotecnico Nazionale "Galileo FerrarÎs", ltaly 
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THURSDAY, JUNE 20 
DC VOLT AGE AND RESISTANCE 

Chair: J. Williams, National Physical Laboratory, UK 

ThAl The CERN Current Calibrator - A New Type oflnstrument 410 
G. Fernqvist, B. Halvarsson.1. Pell, CERN, Switzerland 

ThA2 Experimental Sampling Distributions of the Allan Variance in DC EJectrical Measurements 412 
T.J. Witt, Bureau International des Poids et Mesures, France 

ThA3 DC Conductivity Measurements in the Van der Pauw Geometry 414 
C. Rietveld, Ch. V Koijmans, NMi Van Swinden Laboratorium, The Netherlands: L.C.A. Henderson. 
Ml. Hall, S. Harmon, NPLML, Centre for Electromagnetic and Time Metrology, UK; 
P. Wamecke, B. Schumacher, PTB, Abteilung Elektrizitiit, Germany 

ThA4 Report on CCEM-Kl Comparison oflO Mn and 1 GO Resistance Standards 416 
D.G. Jarrell, R.F. Dziuba, Nationallnstitute of Standards and Technology, USA 

ThA5 Statistical Uncertainty Analysis ofCCEM-Kl Comparisons of Resistance Standards 418 
NF. Zhang, N Sedransk, Nationallnstitute of Standards and Technology, Statistical Engineering 

ThBI 

ThB2 

ThB3 

ThB4 

ThB5 

Division, USA; D.C. Jarrett, National1nstitute of Standards and Technology, Electricity Division, 
USA 

OPTICAL FREQUENCY COMBS AND MEASUREMENTS 

Chair: P. Tremblay, Centre d'optique, photonique et laser (COPL), Université Laval, Canada 

Absolute Frequencies, Linewidths, and Hyperfine Structures of Iodine Transitions near the 
Dissociation Limit (523 to 498 nm) 
R.l. Jones, w.-y. Cheng, L. Chen, K. W. Ho/man, l.L. Hall, l. Ye, JILA, Nationallnstitute of Standards 
and Technology, University of Colorado, USA 

New Results in Optical Frequency Measurement using a Femtosecond Laser 
G.D. Rovera, l.-J. Zondy, O. Ace/, F. Ducos, BNM-LPTF, Observatoire de Paris, France; J.-P. 
Wallerand, BNM-lNM, CNAM Paris, France; l.e. Knight, P. St. J. Russel, Optoelectronic Group, 
University of Bath, UK 

Femtosecond Optical Frequency Comb Measurements at NPL 
S.N Lea, H.S, Margolis, G. Huang, W.R.e. Row/ey, P. Gill, National Physical Laboratoty, UK; 
R.S. Winde/er, Bell Laboratories, Lucent Technologies, USA 

The BIPM Laser Standards at 633 nm And 532 nm Simultaneously Linked to the SI Second 
Using a Femtosecond Laser in an Optical Clock Configuration 
L.-s. Ma, L. Robertsson, S. Picard, J.-M Chartier, Bureau International des Poids et Mesures, France; 
l.K. Ranka, R.S. Windeler, Bell Laboratories, Lucent Technologies, USA 

Formation and Distortions of the Ultrashort Pulse Train Spectrum Broadened in Tapered Fiber 
S.N Bagayev, S. V. Chepurov, V.I. Denisov, V.M K/ementyev, D.B. Ko/ker, J.J. Kore/, 
S.A.Kuznetsov, Yu. A. Matyugin, v.s. Pivtsov, V.F. Zakharyash, Institute of Laser Physics, Siberian 
Branch of RAS, Russia; T.A. Birks, w.l. Wadsworth, P. St.J. Russell, University of Bath, UK 
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ThCI 

ThC2 

ThC3 

ThC4 

ThCS 

xxx 

JOSEPHSON AC VOLTAGE 

Chair: C. Hamiltoll~ VMetrix, LLC. USA 

AC Josephson Voltage Standard Enor Measurements and Analysis 
CJ. Burroughs, s.P. Benz. PD. Dresselhaus, Nationallnstîtute of Standards and Technology, USA 

Voltage Waveform Synthesizer 8ased on Josephson Array Chip with Binary Subdivisions 
0. V Karpov, S. V. Sherstobitov, J.F. Verkhol-ykh, National Scientific and Research Institute for 
Physical-Technical and Radiotechnical Measurements VNIIFTRl, Russia; 
J.Niemeyer, Physikalisch-Technische Bundesanstalt (PTB), Gennany 

Synthesis of Precision AC Waveforms using a SINIS Josephson Junction Array 
J.M. Williams, P. Kleinschmid/, T.J.B.M. Janssen, P. Pa/el, National Physical Laboratory, UK; 
R. Behr, F. Müller, 1. Kohlmann, Physikalisch-Technische Bundesanstalt, Germany 

An AC Josephson Source for Johnson Noise Thermometry 
s.p Benz, J.M Martinis, P,D. Dresselhaus, S. W Nam, National Institute of Standards and 
Technology, USA 

A New Approach to Johnson Noise Therrnometry using a Quantum Voltage Noise Source for 
Calibration 
S. Nam, S. Benz, P. Dresselhaus, J M, Martinis, National Institute of Standards and Technology, CO, 
USA; WL. Tew, Nationallnstitute of Standards and Technology, MD, USA; D. R. Whi/e, 
Measurements Standards Laboratory, New Zealand 

FOUNTAINS 

Chair: J. Vanier, Kerneo Ine., USA 

430 

432 

434 

436 

438 

ThD 1 Type B Uncertainty Evaluation of IEN CSFI Primary Frequency Standard 440 
F. Levi, L. Lorini, A. Godone, Istituto ElettrotecnÎco Nazionale "G. Ferraris", ltaly; 
D. Calonico, PoIitecnico di Torino, ltaly 

ThD2 Stability and Accuracy Results with the ON/METAS Continuous Cesium Fountain 442 
A. Joye!, G. Mile/i, P. Thomann, Observatoire de Neuchâtel (ON), Switzerland; G. Dudle, Swiss 
Federal Office of Metrology and Accreditation (MET AS), Switzerland; C. Mandache, T. Ascen/e, 
National Institute of the Physîcs of Lasers, Plasma and Radiation, Romania 

ThD3 A Juggling Fountain C10ck and Distributed Cavity Phase Shifts 444 
C. Fer/ig, R. Li, J.l. Rees, K Gibble, Pennsylvania State University, USA 

ThD4 Cs and Rb Fountains 446 
P. Lemonde, S. Bize, Y. Sortais, M Abgra/l, S. Zhang, D. Calonico, H. Marion, Y. Macsimovic, P. 
Laurent, G, Santorel/i, A. Luiten, M. Tabar, C. Salomon, A. Clairon, BNM-SYRTE, Observatoire de 
Paris, France 

B
IB

LI
O

TH
E

Q
U

E
   

D
U

   
C

E
R

IS
T



ThPl 

ThP2 

ThP3 

ThP4 

ThP5 

ThP6 

ThP7 

XXXI 

T1ME AND FREQUENCY POSTERS 

Chair: R. Douglas, National Research CouDeil, Canada 

Improvement of NTP Time Offset under the Asymmetric Network with Double Packets Method 
T. G%h. K. lmamura. A. Kaneko, Communications Research Laboratory, Japan 

Delay Calibration Method for Precise and Accurate Two Way Satellite Time and Frequency 
Transfer 
M lmae, M Aida, T. G%h, Y. Shibuya. N. Kurihara, ComnllUlications Research Laboratory, Japan 

Analyses of Frequency Stability and Operating Parameters of Caesium Clocks over the Entire 
Life Span 
y. Shan, H.A. Chua, H. Neo, National Measurement Centre, Singapore Productivity and Standards 
Board (PSB), Singapore 

High Aceuraey Evaluation of CENAM's Primary Frequency Standard: Second Order Doppler 
Shift 
S. LOpez, M Lopez, 1. Dominguez, Centro Nacional de Metrologia, México; 
E. de Carlos, Universidad Autônoma dei Estado de Morelos, México 

Time Comparison Experiments using Trimble 4700 GPS Geodetic Receiver 
C.B. Lee, S.N Yang, Karea Research Institute of Standards and Science, Korea; 
y.J. Heo, Chungbuk National University, Korea 

A Stndy on the Frequency Stability of a PLL with GPS Signal as Input 
P. Banerjee, National Physical Laboratory, India; G. Kramer, Physikalisch-Technische BundesanstaIt 
(PTB), Gennany; W. Klische, K +K Messstechnik GmbH, Germany 

Withdrawn 

FOUNTAIN POSTERS 

Chair: P. Lemonde, BNM-SYRTE, Observatoire de Paris, France 

448 

450 

452 

454 

456 

458 

NA 

ThP8 Population Relaxation of Cs Atoms in MOT 460 
A. Hasegawa, K. Fukuda, M Hosokawa, Communications Research Laboratory, Japan; T. Suzuki, 
University of Tokyo, Japan; T. Kobayashi, M Tachikawa, Meiji University, Japan 

ThP9 Development of a Cesium Atomie Fountain Frequency Standard 462 
T.Y. Kwon, H.s. Lee, SB. Yang, S.E. Park, Time and Frequency Lab., Korea Research Institute of 
Standards and Science, Korea 

ThPIO Preliminary Evaluation of the Cs Atomie Fountain Frequeney Standard at NMIJ/AIST 464 
T. Kurosu, Y. Fukuyama, Y. Koga, K. Abe, National Metrology Institute of Japan, Advanced Industrial 
Science and Technology (NMIJ/AIST), Japan 

ThP Il Cesium-133 Magneto-Optical Trap at CENAM 466 
J.M L6pez-Romero, l. Dominguez-L6pez, E. De Carlos Lapez, H. Ramirez-Reyes, Centro Nacional de 
Metrologia, México 

ThPl2 Progress Towards NRC's Fountain Cloek FCst 468 
L. Mannel, E. Guillot, J.-S. Boulanger, National Research Council, Canada 
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XXXII 

LASERS AND FREQUENCY COMB POSTERS 

Chair: H. Lee, Time and Frequency Lab., 
Korea Research Institute of Standards and Science, Korea 

ThPl3 A Compact Heterodyne Refractometer At 633 nm 470 
J-P. Wallerand, P. Juncar, BNM-INMlCNAM, France; S. Topçu, Y. Allayli, Laboratoire CISTEC. 
Université de Versailles, France 

ThP14 A Compact External-Cavity Diode Laser with a Littman Configuration 472 
s.E. Park, E.-J. Shin, T. y. Kwon, H.s. Lee, Time and Frequency Lab., Korea Research Institute of 
Standards and Science, Korea 

ThPl5 Frequency Stabilization of a Diode-Pumped Nd:YAG Laser at 532 nm to lodine by Using Third- 474 
Harmonie Technique 
K. Ji..vholm, A. Lassila, Centre for Metrology and Accreditation, Finland; 
!vi. Merimaa, T. Ahola, Helsinki University of Technology, Finland 

ThPl6 Frequency Stabilized 1.54 ",m Er-Yb Bulk Laser Against Sub-Doppler I3C2H2 Absorption Lines 476 
F Ferrario, G. Galzerano, E. Bava, C. Svel/o, Polytechnic of Milan, !NFM, and CSTS-CNR, lIaly; 
M. Marano, Polytechnic of Milan, INFM, and CEQSE-CNR, ltaly 

ThP17 CO Laser for Precision FrequeDey Measurements in the Mid-Infrared 478 
K-J. Siemsen, A.A. Madej, National Research Councîl, Canada 

ThP18 Optical Frequency Measurements at the National Researeh CouDeil 480 
JE. Bernard, A.A. Madej, K.J. Siemsen, P. Dubé, L. Marmet. A. Czajkowski, National Research 
Couneil, Canada, R.S. Windeler, OFS Fitel Laboratories, USA 

ThPl9 Realization of Metre with Femtosecond Laser 482 
E. V. Bakianov, A.K. Dmitriyev, Institute of Laser Physics, Russia 

ThP20 Proposai of Multiple Frequeney References Centered at 1550 nm based on a Frequeney Comb 484 
Generated from a Mode-Loeked Semiconductor Laser with a Saturable Absorber 
M Allard, P. Tremblay, M. Piché, Centre d'optique, photonique et laser (COPL), Université Laval, 
Canada 

ThP21 Comparison oflndependent Optieal Frequeney Measurements using a Portable I2-Stabilized 486 
Nd:YAG Laser 
F-L. Hong, J lshikawa, K. Sugiyama, A. Onae, H. Ma/sumo/a, National Metrology Institute of Japan / 
Advaneed Industrial Science and Technology (NMIJ/ AIST), Japan; J Ye, JL. Hall, J1LA, University 
of Colorado and National Institute ofStandarda and Technology, USA 

JOSEPHSON DC POSTERS 

Chair: C Burroughs, National Institute of Standard and Technology (NIST), USA 

ThP22 Transportable Josephson Voltage Standard 488 
A. Katkov, V. Lovtsus, D.l. Mendeleyev Institute fOT Metrology, Russîa; R. Behr, 1. Niemeyer, 
Physikalisch-Technische Bundesanstalt, Gerrnany 

ThP23 Euromet Comparisons of the SMU Josephson Array Voltage Standard 490 
P. Vrabcek, Slovak Institute ofMetrology - Slovensky metrologicky ùstav (SMU), Slovakia; 
1. T. Janssen, National Physical Laboratory, UK; w: Waldmann, Bundesamt fur Eich- und 
Yermessungswesen (BEY), Germany; A. Sebe/a, Czech Metrology Institute (CMI), Czech Republic; 
V Gegevicius, Vilnius Metrology Centre (VMC), LithuanÎa 
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XXXIII 

ThP24 The VNIIM Josephson Junction Array Voltage Standard 492 
V.S. Alexandrov, A.S. Katkov, G.P. Telitchenko, D.1. Mendeleyev Institute for Metrology (VNIIM), 
Russia 

ThP25 Reduction of Microwave Attenuation in Superconducting Microstripline using Plasma 494 
Nitridation 
S1. Park, Jinhee Kim, H.K. Hong, K.-T Kim, Electronic Deviees Group, Korea Research Institute of 
Standards and Science, Korea 

PROGRAMABLE JOSEPHSON POSTERS 

Chair: R. Behr, PhysikaIisch-Technische Bundesanstalt, Germany 

ThP26 Pulse Width Modulation Type Josephson AC Waveform Synthesizer 496 
O. V. Karpov, V.D. Kou/ovoi, S. V. Shers/obitov, National Scientific and Research lnstitute for Physieal
Technical and Radiotechnical Measurements (VNIIFTRI), Russia; v.N. Krutikov, Gosstandard of 
Russia, Russia; J. Niemeyer, Physikalisch-Technische Bundesanstalt (PTB), Germany 

ThP27 Towards Quantum AC Voltage Standard 498 
J.S. Penttild, P. Helist6, H Seppd, VTT Information Technology, Microsensing, Finland; MIKES, 
Electricity and Time, Finland 

ThP28 A Measurement System for the Dissemination of Josephson AC-OC Transfer Standards 500 
J. Budovsky, CSIRO - National Measurement Laboratory, Telecommunications and Industrial Physics, 
Australia; H. Sasaki, Flux-Quantum Deviees Group, Nanoelectronics Research lnstitute, AIST, Japan 

ThP29 Quantum Josephson DIA Converter Driven by Trains of Short 2-Pulses 502 
V.M Buchstaber, a. v. Karpov, S.l. Tertychniy, National Scientiiic and Research Institute for Physical
Technical and Radiotechnical Measurements (VNIIFTRI), Russia 

ThP30 Characterisation of Binary Josephson Series Arrays of Different Types at BNM-LNE and 504 
Comparisons with Conventional SIS Arrays 
J.P. Lo-Hive, F. Piquemal, Bureau National de Métrologie-Laboratoire National d'Essais (BNM-LNE), 
France; R. Behr, Physikalisch-Technische Bundesanstalt (PTB), Germany; C. Burroughs, National 
Institute of Standards and Technology (NIST), USA; H Seppd, VTT Automation, Measurement 
Technology, Finland 

ThP31 Characterisation of SINIS Programmable Josephson Arrays at Justervesenet 506 
P.o. Het/and, K. Lind, H Slinde, Justervesene~ Norway 

ThP32 Characteristics of Binary Josephson Arrays for a Programmable Voltage Standard 508 
a.A. Chevtchenko, E. Houtzager, HE. van den Brom, NMi Van Swinden Laboratory, Dutch Institute 
ofMetrology and Technology, The Netherlands 

ThP33 Calorimetrie Measurements on Losses in Superconducting Maferials 510 
K.K. Nummila, VIT Infonnation Technology, Finland; K. Riski, H. Kajastie, J. Manninen, Centre for 
Metrology and Accreditation (MlKES), Finland 

ThP34 Fundamental Tests of Relativity using Cryogenie Optical Resonators 512 
H. Müller, C. Braxmaier, S. Herrmann, J. Mlynek, A. Pe/ers, Universitat Konstanz, Fachbereich 
Physik, Germany; S. Schiller, Institut fur Experimentalphysik, Heinrich-Heine-Universitiit, Germany 
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FliNDAMENTAL CONSTANTS POSTERS 

Chair: J. Flowers, National Physical Laboratory, UK 

ThP35 Improvements of Measuring System on Magnetic Levitation System for the Determination of 514 
Magnetic Flux Quantum 
F. Shiota, Advanced Industrial Science and Technology (AISn, Japan; T Morokuma,Olympus 
Optical Co. Ud., lapan 

ThP36 Towards an Optical Measurement of the HFS Interval in the 2s State in Hydrogen 516 
N. KolachevsÀ)', M. Fischer, T. W. Hiinsch, Max-Planck-Institut fur Quantenoptik, Gennany; 
s.G. Karshenboim, Max-Planck-Institut fUr Quantenoptik, Gennany; D.l. Mendeleev Institute for 
Metrology (VNIIM), Russia; v.G. Ivanov, D.l. Mendeleev Institute for Metrology (VNIIM) and 
Pulkovo Observatory, Russia 

ThP37 Thrust Measurement at Micronewton Level 518 
F. Bertinetto, M Bisi, P. Cordiale, Istituto di Metrologia "G. Colonnetti", Italy; E. Canula, A. RoUno, 
Politecnico di Torino, ltaly; S. Cesare, Alenia Spazio S.p.A., ltaly 

ThP38 The NIST Microforce Realization and Measurement Project 520 
D.B. Newell, JR. Pratt, J.A. Kramar, D.T. Smith, E.R. Williams, National Institute of Standards and 
Technology, Technology Administration, V.S. Department ofCornmerce, USA 

NOVEL SENSORS AND MEASUREMENTS POSTERS 

Chair: A. Bulinski, National Research CouReil, Canada 

ThP39 Temperature Stability Improvement of On-Chip Reference Elements using Integrated Peltier 522 
Coolers 
D.D.L. Wijngaards, R.F. Wolffenbuttel, Delft University ofTechnology, The Netherlands 

ThP40 On the Measurement of Stationary Electric Fields in Air 524 
H. Kirkham, Jet Propulsion Laboratory, Pasadena, USA 

COMPARISON ANALYSIS POSTERS 

Chair: B. Ricketts, National Measurement Laboratory, 
CSIRO Telecommunications and Industrial Physic~ Australia 

ThP41 Linking the Results of 10 pF Capacitance Key Comparisons CCEM-K4 and Euromet 345 
F. De/ahaye, T. J. Witt, Bureau International des Poids et Mesures, France 

THp42 Precision Comparisons and Pooled Presentations of Probability 
R.J. Douglas, A. G. Steele, B.M Wood, National Research Council, Canada 

ThP43 Minimum Variance Analysis of International Comparison Data 
P. Helisto, MIKES, Electricity and Time, Finland; H. Seppii, VIT Information Technology, 
Microsensing, Finland 

ThP44 Probability of Pass and Probability of Fail in Pass-or-Fail Tests 
M Rodriguez, INT A, Spain 
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QUANTUM HALL RESISTANCE 

Chair: R. Elmquist, Nationallnstitute of Standards and Technology, USA 

New Generation of Quantum Hall Array Resistance Standards 
W. Poirier, A. Bounouh, F. Piquemol, BNM-LNE, France; J.P. André, OMMlC, France 

Plateaux Flatness in the ACQHR: Do Gates Really Help? 
A.D. lnglis, B.M Wood, M Côté, R.B. Young, National Research Council, Canada; MD. Eorly, 
Measurement Standards Laboratory of New Zealand, Industrial Research Ltd., New Zealand 

Frequency and Current Coefficients of the AC Quantum Hall Resistance 
J. Schurr, J. Melcher, Physikalisch-Technische Bundesanstalt, Gennany 

Effeets of Metallic Gates on AC Quantnm Hall Measurements 
F. Overney, B. Jeonneret, B. Jeckelmonn, Swiss Federal Office of Metrology and Accreditation, 
METAS, Switzerland 

Four-Port AC Quantized Hall Resistance Measurements 
B. W. Ricketts, HL Johnson, J.R. Fionder, National Measurement Laboratory, CSIRO 
Telecommunications and lndustrial Physics, Australia 

AC POWER 2 

Chair: K.-E. Rydler, SP Swedish National Testing and Research Institute, Sweden 

NRC-NIST Intercomparison of Calibration Systems for Current Transducers with a Voltage 
Output at Power Frequencies 
E. Sa, R. Arseneau, D. Bennel/, National Research Council Canada; TL. Nelson, B.C. Waltrip, 
Nationallnstitute of Standards and Technology, USA 

Comparison of the Measurement of Current Transformers Euromet Projects 473 and 612 
S,A.C. Hormon, L.C.A, Henderson, A.J. Wheoton, National Physical Laboratory, UK 

Current Transformer Calibration using Synchronous Sampling 
R. Lapuh, Z. Svetik, SIQ, Slovenia 

Optimization of AC Power Measurements for Immunity to Spectral Leakage Due to Imperfect 
Phase-Locking 
S. Svensson, SP Swedish National Testing and Research Institute, Sweden 

An In-Phase and Quadrature Current Separated Phantom-Burden Power Source 
K. Tokahashi, H. Sasoki, National Metrology Institute of Japan, Advanced Industrial Science and 
Technology (NMIJ/AIST), Japan; R. Bergeest, M Klonz, Physikalisch-Technische Bundesanstalt 
(PTB), Gennany 
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FRIDAY, JUNE 21 

AVOGADRO 

Chair: P. De Bièvre, IRMM - Institute for Reference Materials and Measurements, 
European Commission, Belgium 

Results orthe Project "Silicon for Mass Unit and Standard" (SIMUS) 
F. Alasia, G. Basile, G. D'Agostino, A. PeuIO. S. PetlO1TUSO, lstituto di Metrologia "G. Colonnetti" -
CNR; ltaly; P. Becker, H. Bel/in, U. Kuetgens, J. Stuempel, PTB Physikalisch Technische 
Bundesanstalt, Gennany; S. Valkiers. P. Taylor, P. De Bièvre, IRMM - Institute for Reference 
Materials and Measurements. European Commission, Belgium; L. Jensen, Topsil Semiconductor 
Materials NS, Denmark; M Servidori, Istituto LAMEL CNR, ltaly; P. Spirito, L. Zeni, Università di 
Napoli "Federico II'', Italy; G.Ama/o, Istituto Elettrotecnico Nazionale "Galileo Ferraris", ltaly; 
H.Riemann, Institut fuer Kristallzuechtung, Germany; 1. Haertwig, European Synchrotron Radiation 
Facility, France; W v. Ammon, WACKER Siltronic AG, Germany 

Evaluation of the Molar Volume of Silicon Crystals for a Determination of the Avogadro 
Constant 
K. Fujii, A. Waseda, N Kuramoto, M Tanaka, NatÎonal Metrology Institute of Japan, Advanced 
Industrial Science and Technology (NMIJ/AIST), Japan; S. Valhers, P. Taylor, R. Kessel, P. De 
Bièvre, Institute for Reference Materials and Measurements, European Commission-JRC, BelgiUll1 

Remeasurement ofthe (220) Lattice Spacing of Silicon 
G. Cavagnero, G. Mana, E. Massa, CNR-Istituto di Metrologia "G. Colonnetti", Italy; G. Durando, 
CNR-Istituto di Metrologia "G. Colonnetti", ltaly; Politecnico di Torino, ltaly; G. Zosi,Università di 
Torino,ltaly 

The Influence of Hydrogen and Nitrogen on the Floating Zone Growth of Ultra-Pure Silicon 
Crystals 
P. Becker, H. Beltin, U. Kuetgens, Physikalisch-Technische Bundesanstalt, Germany; G. Basile, 
Istituto di Metrologia, ltaly ; H. Riemann, Institut fur Kristallzüchtung, Germany; W V Ammon, 
Wacker-Siltronic, Gennany; G. Goerigk, Forschungszentrum Jülich, Gennany 

LASERS 

Chair: G.P. Banvood, National Physical Laboratory, UK 

Development of a 1.5 Micron Acetylene Stabilised Frequency Standard and the Measurement of 
its Frequency Using Single Sr+ Standard 
K.J. Siemsen, E. Bernard, A.A. Madej, National Research Council, Canada; A.Czajkowski. York 
University, Canada 

An Accurate Optical Frequency Measurement System at Telecommunication Region 
A. Onae, K Okumura, K Sugiyama, F.-L. Hong, J.lshikawa, H. Matsumoto. National Metrology 
Institute of Japan, Advanced Industrial Science and Technology (NMIJ/ A1ST), Japan; K. Nakagawa, 
Institute of Laser Science, University of Electro-Communications, Japan; R. Felder, Bureau 
International des Poids et Mesures (BIPM), France; 0. Ace/. Laboratoire Primaire du Temps et des 
Frequences (BNM-LPTF), France 

Narrow~Linewidth Nd:YAG Laser for the Single Indium Ion Optical Frequency Standard 
A. Yu. Nevsky, M Eichenseer, J. von Zanthier, H Walther, Max-Planck-Institut fùr Quantenoptik and 
Sektion Physik der Ludwig-Maximilians-Universitat München, Gennany 
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Optical Frequency Standard at 1.3 "m and 659 nm based on an lodine-Stabilized Nd:YAG Laser 
F.-L. Hong. Z-Y Bi, R. Guo. J. IshikCJl1,'a, T Kurosu. A. Onae. H. Ma/sumo/D, National Metrology 
Institute of Japan / Advanced Industrial Science and Technology (NMIJ/AIST), Japan; K. Nakagawa, 
InstÎtute of Laser Science, University of Electro-Cornrnunications, Japan 

WATT BALANCES 

Chair: E. Williams, National Institute of Standards and Technology, USA 

Progress in Relating the Kilogram to Planck's Constant with the NPL Watt Balance 
A. Robinson. B.P. Kibble, National Physical Laboratory, Teddington, UK 

The METAS Watt Balance: A Summary of Progress 
W. Beer, A.L. Eichenberger, B. Jeanneret, B. Jeckelmann, P. Richard, J.P. Schwarz, Swiss Federal 
Office of Metrology and Accreditation (METAS), Switzerland; A.R. Pourzand, Institute of 
Microtechnology, University of Neuchâtel, Switzerland 

Status of the NIST "Electronic Kilogram" Experiment 
R.L. Steiner, D.B. Newell, E.R. Williams, National Institute of Standards and Technology (NIST), 
USA; R. Liu, National Institute ofMetrology, China 

T1ME AND FREQUENCY 

Chair: D. Sullivan, National Institute of Standard and Technology, USA 

The Coherent Population Trapping Passive Frequency Standard 
J. Vanier, Kernco Inc., USA; Université de Montreal, Canada; M Levine, D. Janssen. M Delane;." 
Kerneo Ine., Danvers, USA 

Measurements of a High-Q TEo,t,! Frequeney-Temperature Compensated Sapphire Bragg 
Distributed Resonator 
C.R. Locke, ME. Tabar, EN Ivanov, J.G. Hartnett, University ofWestem Australia, Australia, 
O. Piquet, D. Cros, IRCOM, France 

Use of the Allan Deviation and Linear Prediction for the Determination of the Uncertainty on 
Timescale Predictions Involved in Time & Frequency Calibrations 
L.G. Bernier, Swiss Federal Office ofMetrology & Accreditation (METAS), Switzerland 

CLOSING CEREMONY 

Chair: E. So, National Research Couneil, Canada 
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