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PREFACE

It 1s 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 first 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 spectrum from DC through the optical region. As the maintenance of
some 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 all 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 countries. 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, I would like to thank all the authors, the sponsors and the
exhibitors for their valuable contributions to this conference. I wish you all, participants and
accompanying persons, a pleasant stay in the beautiful city of Ottawa.

Eddy So
Conference Chair
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Optical Frequency Standards Based on the "Hg" lon
U. Tanaka, Communications Research Laboratory, Japan; J.C. Bergguist, R.E. Drullinger, W.M. Itano,
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An Active AC Bridge with Adaptive Current Orthogonal Decomposition for Precision
Measurement of Dielectric Loss Angle
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R.D. Lee, H.J. Kim, Korca Research Institute of Standards and Science (KRISS), Korea;
Y.P. Semenov, D.1. Mendeleyev Institute for Metrology (VNIIM), Russia
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Simulated Inductance Standard
J. Horsky, J. Horska, Czech Metrology Institute, Czech Republic
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A Compact CH, - Stabilized He-Ne Laser with a Telescopic Cavity
S.N. Bagayev, A.K. Dmitrivev, A.A. Lugovoy, D.V. Ityaksov, Institute of Laser Physics, Siberian Branch
of Russian Academy of Sciences, Russia
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A.D. Inglis, B.M. Wood, M. Cété. R.B. Young, National Research Council, Canada; M.D. Early,
Measurement Standards Laboratory of New Zealand, industrial Research Ltd., Wew Zealand
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and Calibration Laboratory (SCL), Hong Kong
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N.M. Oldham, National Institute for Standards and Technology, USA;
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Chair: J. Bohicek, Czech Technical University, Czech Republic
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Chair: B. Inglis, National Measurement Laboratory, CSIRO, Australia
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D.G. Jarrer, National Institute of Standards and Technology, USA

The CIPM MRA in its 3rd Year of Implementation in Europe
W. Schwirz, Swiss Federal Office of Metrology and Accreditation (METAS), Switzerland; P.
Hetherington, National Metrology Laboratory (NML), Ireland
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PLENARY SESSION
Chair: B. Wood, National Research Council, Canada

22 Years of Quantum Hall Effect Metrology
E. Braun, Physikalisch-Technische Bundesanstalt, Germany

Optical Frequency Measurement and Standards
J. L. Hall and J. Ye, National Institute of Standards and Technology (NIST/JILA), USA
CRYOGENIC CURRENT COMPARATORS
Chair: F. Delahaye, Bureau International des Poids et Mesures, France
HTS Cryogenic Current Comparator for Non-Invasive Sensing of Charged Particle Beams
L. Hao, J.C. Gallop, National Physical Laboratory, UK: J.C. Macfarlane, C. Carr, University of
Strathclyde, UK
1:30000 Cryegenic Current Comparator with Optimum Squid Readout
E. Bartolomé, J. Sesé, J. Flokstra, H. Rogalla, University of Twente, The Netherlands;
G. Rierveld, NMi Van Swinden Laboratorium, The Netherlands;
C. Riflo, A. Camon, ICMA, CSIC-Untversity of Zaragoza, Spain
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 FTechnology
(NMI1J/AIST), Japan

Comparison CCEM-KS§: Final Evaluation of the Travelling Standard
G. Marullo Reedtz, R. Cerri, Istituto Elettrotecnico Nazionale Galileo Ferraris (IEN), Italy

Calculable Impulse Voltage Calibrator for Calibration of Impulse Digitizers
J. Hallstrém, Y. Chekurov, M. Aro, Helsinki University of Technology, Finland

Uncertainties of Impulse Voltage Measurements at NML, CSIRO and INMS, NRC
Y. Li, J. Rungis, NML, CSIRO, Australia; 7.R. McComb, National Research Council, Canada
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AVOGADRO POSTERS

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

The Si-Route to the Avogadro Constant: New Measurements of the Molar Yolume and Lattice 290
Parameter in an Integrated International Approach

P. De Bievre, S. Valkiers, R. Kessel, P.D.P. Taylor, Institute for Reference Materials and

Measurements, European Commission-JRC, Belgium; P. Becker, H. Bettin, U. Kuetgens, A. Nicolaus,
Physikalisch-Technische Bundesanstalt, Germany; K. Fujii, A. Waseda, National Metrology Institute of

Japan, National Institute of Advanced Industrial Science and Technology (NMIJVAIST), Japan;

G. Mana, A. Peuto, CNR-Istituto di Metrologia "Gustavo Colonnetti", italy; M. J. Kenny, CSIRO -

National Measurement Laboratory, Australia; G. Zosi, Universita di Torino, ltaly; F. Spaepen, Harvard
University, USA

Analysis of Lattice-Strain Effects in LLL X-Ray Interferometers by Takagi Equations 292
G. Mana, CNR, Istituto di Metrologia "G.Colonnetti®, Italy; C. Palmisano, G. Zosi, Universita di
Torino, Istituto di Fisica Generale "A.Avogadro”, Italy

Interferometric Determinations of the Volume of Silicon Spheres with a Direct Optical 294
Frequency Tuning System

N. Kuramoto, K. Fujii, National Metrology Institute of Japan, National Institute of Advanced Industrial

Science and Technology (NMIJ/AIST), Japan

Volume of the Avogadro Sphere: Diameter Determination with the Spheres Interferometer 296
R.4. Nicolaus, G. Bonsch, Physikalisch-Technische Bundesanstalt, Germany

Flotation Measurements to Reveal the Reason for the Discrepancy in the Molar Volume of 298
Silicon
H. Bettin, H. Toth, Physikalisch-Technische Bundesanstalt, Germany

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

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 Kristallziichtung, Germany

Lattice Spacing Mapping in Large Silicon Ingot using High Resolution Lattice Comparator 304
H. Fujimoto, A. Waseda, K. Nakayama, K. Fujii, National Metrology Institute of Japan, National

Institute of Advanced Industrial Science and Technology (NMIJ/AIST), Japan; Z. Xiaowei, H.

Sugiyama, M. Ando, Photon Factory, High Energy Accelerator Research Organization (KEK), Japan

A Web-Based Database of Information Relating to the Evaluation of the Avogadro Constant 306
using the XRCD Method

M.J. Kenny, CSIRO - National Measurement Laboratory, Australia; P. De Biévre, Institute for

Reference Materials and Measurements, Furopean Commission-JRC, Belgium; 4. Picard, Bureau

international des Poids et Mesures, France
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Chair: B. Jeckelmann, Swiss Federal Office of Metrology and Accreditation (METAS),
Switzerland

Measurement of h/Mg,, with Ultracold Atoms 308
R. Battesti, P. Cladé, C. Schwob, B. Grémaud, 5. Gueliati, F. Nez, L. Julien, F. Biraben, Laboratoire
Kastier Brossel, Ecole Normale Supérieure, CNRS, UPMC, France

The Magnet Assembly in the METAS Watt Balance Experiment 310
W. Beer, A.L. Eichenberger, B. Jeckelmann, Ph. Richard, J.P. Schwarz, Swiss Federal Office of

Metrology and Accreditation (METAS), Switzerland; 4.R. Pourzand, University of Neuchatel,

Switzerland

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

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

Nano-Scale Integrity and Coherence of the SI 316
MJT. Milton, P.J. Cumpson, Nattonal Physical Laboratory, Centre for Optical and Analytical
Measurement, UK

Two Ions in One Trap: Ultra-High Precision Mass Spectrometry? 318
S. Rainville, J K. Thompson, D.E. Pritchard, Massachusetts Institute of Technology, USA

Test for the Time Independence of the Fine Structure Constant, using Cryogenic Sapphire 320
Resonators at Microwave Frequencies
ME. Tobar, J.G. Hartnert, University of Westem Australia, Australia

SET AND CCC POSTERS
Chair: F. Piguemal, Bureau National de Métrologie-Laboratoire National d'Essais (BNM-LNE),
France
Counting Electrens One by One - Overview of a Joint European Research Project 322

H.E. van den Brom, O. Kerkhof, NMi Van Swinden Laboratorium, The Netherlands; S.V. Lotkhov, 5.4
Bogoslovsky, G.-D. Willenberg, H. Scherer, 4.B. Zorin, Physikalisch-Technische Bundesanstalt,
Gemmany, S. Pedersen, C. Kristoffersson, P. Delsing, Chalmers University of Technology, Sweden;
M. Taslakov, Z. Ivanov, H. Nilsson, SP Swedish National Testing and Research Institute, Sweden;

8. Giblin, P. Kleinschmidt, National Physical Laboratory, UK; C. Hof, A.L. Eichenberger, F. Overney,
B. Jeanneret, Swiss Federal Office of Metrology and Accreditation METAS, Switzerland;

G. Genevés, N. Feltin, L. Devoille, F. Gay, F. Piguemal, BNM-LNE, France

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

Design of an SET Current Meter 326
A. wasa, A. Sato, National Metrology Institute of Japan, Advanced Industrial Science and Technology
(NMIVAIST), Japan
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Progress in the Implementation of the Capacitance Standard Based on Single-Electron Counting
at PTB

H. Scherer, G.D. Willenberg, S.V. Lotkhov, A.B. Zorin, P. Warnecke, Physikalisch-Technische
Bundesanstalt Braunschweig, Germany

Cotunneling Errors in the Three-Junction R-Pump
V. Bubanja, Measurement Standards Laboratery of New Zealand, Industrial Research Limited, New
Zealand

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

Cryogenic Current Comparator Designed for Current Dependence Measurement of 1 (QResistor
up to 1 A and for Superconducting Current Measurement

M. Nakanishi, J. Kinoshira, National Metrology Institute of Japan, Advanced Industrial Science and
Technology (NMIFAIST), Japan

Simplified Calculus for the Design of a Cryogenic Current Comparator

J. Sesé, E. Bartolomé, J. Floksira, University of Twente, The Netherlands; G. Rietveld, NMi Van
Swinden Laboratorium, The Netherlands; A. Camodn, C. Rillo, ICMA, CSIC-University of Zaragoza,
Spain

IMPEDANCE POSTERS 2

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

Frequency Performance of 12 906 {2 and 6 453 Q) Reference Resistors for AC Quantum Hall
Effect Experiments: Results of an Euromet Project
J. Bohdcek, Czech Technical University, Czech Republic

The Development and Evaluation of Coaxial AC Resistors at CSIR-NML
8.8, Moodley, CSIR - National Metrology Laboratory, South Africa; W. van den Berg, Vactec C.C.,
South Affica; J. Bohdcek, R. Sedlacek, Czech Technical University, Czech Repubiic

AC Resistance Ratio Bridge for Evaluation of Calculable AC/DC Resistors
Y.§. Ku, J C. Hsu, National Measurement Laboratory, Center For Measurement Standards, Taiwan

Analysis of the Time Constant for the Bifilar Calculable AC/DC Resistors
H. Fyjiki, A. Domae, Y. Nakamura, National Metrology Institute of Japan, Advanced Industrial Science
and Technology (NMIVVAIST), Japan

Determination of the Frequency Dependence of Capacitance Standards with Ceramic Dielectrics
M.D. Klionsky, Yu. P. Semenov, D. 1. Mendeleyev Institute for Metrology (VNIIM), Russia;
A. Moodiey, CSIR - National Metrology Laboratory, South Africa

A New Design for Calculable Resistor )
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Council, Canada, R.S. Windeler, OFS Fitel Laboratories, USA

Realization of Metre with Femtosecond Laser
E.V. Baklanov, A.K. Dmitriyev, Institute of Laser Physics, Russta
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M. Allard. P. Trembiay, M. Piché, Centre d'optique, photonique et laser (COPL), Université Laval,
Canada

Comparison of Independent Optical Frequency Measurements using a Portable 12-Stabilized
Nd:YAG Laser

F.-L. Hong, J. Ishikawa, K. Sugivama, 4. Onae, H. Marsumoto, National Metrology Institute of Japan /
Advanced Industrial Science and Technology (NMIJ/AIST), Japan; J. Ye, J. L. Hall, JILA, University
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I Budovsky, CSIRO - National Measurement Laboratory, Telecommunications and Industrial Physics,
Australia; /. Sasaki, Flux-Quantum Devices Group, Nanoelectronics Research Institute, AIST, Japan

Quantum Josephson D/A Converter Driven by Trains of Short 2-Pulses
V.M. Buchstaber, O.V. Karpov, S.1. Tertychniy, National Scientific and Research Institute for Physical-
Technical and Radiotechnical Measurements (VNIIFTRI}, Russia

Characterisation of Binary Josephson Series Arrays of Different Types at BNM-LNE and
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France; R. Behr, Physikalisch-Technische Bundesanstalt (PTB), Germany; C. Burroughs, National
Institute of Standards and Technology (NIST), USA; H. Seppd, VIT Automation, Measurement
Technology, Finland
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P.O. Hetland, K. Lind, H. Slinde, Justervesenet, Norway

Characteristics of Binary Josephson Arrays for a Programmable Voltage Standard
O.A. Chevichenko, E. Houtzager, H.E. van den Brom, NMi Van Swinden Laboratory, Dutch Institute
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K.K. Nummila, VTT Information Technology, Finland; K. Riski, H. Kajastie, J. Marminen, Centre for
Metrology and Accreditation (MIKES), Finland
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Physik, Germany; S. Schiller, Institut fiir Experimentalphysik, Heinrich-Heine-Universitit, Germany
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Chair: J. Flowers, National Physical Laboratory, UK

Improvements of Measuring System on Magnetic Levitation System for the Determination of
Magnetic Flux Quantum

F. Shiota, Advanced Industrial Science and Technology (AIST), Japan; T Morokuma, Olympus
Optical Co. Ltd., Japan

TFowards an Optical Measurement of the HFS Interval in the 2s State in Hydrogen

N. Kolachevsky, M. Fischer, T.W. Hinsch, Max-Planck-Institut fiir Quantenoptik, Germany;

S.G. Karshenboim, Max-Planck-Institut fiir Quantenoptik, Germany; D.1. Mendeleev Institute for
Metrology (VINIIM), Russia; ¥.G. Ivanov, D.1. Mendeleev Institute for Metrology (VNIIM) and
Pulkovo Observatory, Russia

Thrust Measurement at Micronewton Level
F. Bertinetto, M. Bisi, P. Cordiale, Istituto di Metrologia "G. Colonnetti", Italy; E. Canuro, A. Rolino,
Politecnico di Torino, ltaly; 5. Cesare, Alenia Spazio S.p.A., Italy

The NIST Microforce Realization and Measurement Project

D.B. Newell, JR. Pratt, JA. Kramar, D.T. Smith, E.R. Williams, National Institute of Standards and
Technology, Technology Administration, U.S. Departmnent of Commerce, USA
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Chair: A. Bulinski, National Research Council, Canada
Temperature Stability Imprevement of On-Chip Reference Elements using Integrated Peltier
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D.D.L. Wiingaards, R.F. Wolffenbuttel, Delft University of Technology, The Netherlands

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

COMPARISON ANALYSIS POSTERS

Chair: B. Ricketts, National Measurement Laboratory,
CSIRO Telecommunications and lndustrial Physics, Australia

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

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

Minimum Variance Analysis of International Comparison Data
P. Helistg, MIKES, Electricity and Time, Finland; H. Seppd, VTT Information Technology,
Microsensing, Finland

Probability of Pass and Probability of Fail in Pass-or-Fail Tests
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QUANTUM HALL RESISTANCE
Chair: R. Elmguist, National Institute of Standards and Technology, USA

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

Plateaux Flatness in the ACQHR: Do Gates Really Help?
A.D. inglis, B.M. Wood, M. Cété, R.B. Young, National Research Council, Canada; M.D. Early,
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, Germany

Effects of Metallic Gates on AC Quantum Hall Measurements
F. Qverney, B. Jeanneret, B. Jeckelmann, Swiss Federal Office of Metrology and Accreditation,
METAS, Switzerland

Four-Port AC Quantized Hall Resistance Measurements
B.W. Rickeits, H.L. Johnson, J.R. Fiander, National Measurement Laboratory, CSIRO
Telecommunications and Industrial Physics, Australia
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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. So, R. Arseneau, D. Bennett, National Research Council Canada; T.L. Nelson, B.C. Waltrip,
National Institute of Standards and Technology, USA

Comparison of the Measurement of Current Transformers Euromet Projects 473 and 612
S.4.C. Harmon, L.C.A. Henderson, A.J. Wheaton, National Physical Laboratory, UK

Current Transformer Calibration using Synchronous Sampling
R. Lapuh, Z. Svetik, 51Q, 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. Takahashi, H. Sasaki, National Metrology Institute of Japan, Advanced Industrial Science and
Technology (NMI1J/AIST), Japan; R. Bergeest, M. Klonz, Physikalisch-Technische Bundesanstalt
(PTB), Germany
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FRIDAY, JUNE 21

AVOGADRO

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

Results of the Project "Silicon for Mass Unit and Standard" (SIMUS)

F. Alasia, G. Basile, G. D'4dgostino, A. Peuto, 5. Pettorruso, Istituto di Metrologia "G. Colonnetti” -
CNR; ltaly: P. Becker, H. Bettin, U. Kuetgens, J. Stuempel, PTB Physikalisch Technische
Bundesanstalt, Germany; §. Valkiers, P. Taylor, P. De Biévre, IRMM - Institute for Reference
Materials and Measurements, European Commission, Belgium; L. Jensen, Topsil Semiconducior
Materials A/S, Denmark; M. Servidori, Istituto LAMEL CNR, Italy; P. Spirito, L. Zeni, Universita di
Napoli "Federico II", Italy; G.Amaro, Istituto Elettrotecnico Nazionale "Galileo Ferrans", Italy;
H_Riemann, Institut fuer Kristallzuechtung, Germany: J. 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, National Metrology Institute of Japan, Advanced
Industrial Science and Technology (NMIJ/AIST), Japan; S. Valkiers, P. Taylor, R. Kessel, P. De
Biévre, Institute for Reference Materials and Measurements, European Commission-JRC, Belgium

Remeasurement of the (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”, Italy; Politecnico di Toring, Italy; G. Zosi,Universita di
Torino, Italy

The Influence of Hydrogen and Nitrogen on the Floating Zone Growth of Ultra-Pure Silicon
Crystals

P. Becker, H. Bettin, U. Kuetgens, Physikalisch-Technische Bundesanstalt, Germany; . Basile,
Istituto di Metrologia, Italy ; H. Riemann, Institut fir Kostallzichtung, Germany; W.V. Ammon,
Wacker-Siltronic, Germany; G. Goerigk, Forschungszentrum Jiilich, Germany

LASERS
Chair: G.P. Barwood, 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 Opfical Frequency Measurement System at Telecommunication Region

A. Onae, K. Okumura, K. Sugiyvama, F.-L. Hong, J. Ishikawa, H. Matsumoto, National Metrclogy
Institute of Japan, Advanced Industrial Science and Technology (NMIJ/AIST), Japan; K. Nakagawa,
Institute of Laser Science, University of Electro-Communications, Japan; R. Felder, Bureau
International des Poids et Mesures (BIPM), France; O. Acef, 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 fiir Quantenoptik and
Sektion Physik der Ludwig-Maximilians-Universitit Miinchen, Germany
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Optical Frequency Standard at 1.3 pm and 659 nm based on an lodine-Stabilized Nd:YAG Laser
F.-L. Hong, Z.-Y. Bi, R. Guo, J. Ishikawa, T. Kurosu, A. Onae, H. Matsumoto, National Metrology
Institute of Japan / Advanced Industrial Science and Technology (NMIJ/AIST), Japan; K. Nakagawa,
Institute of Laser Science, University of Electro-Communications, 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, AL. Eichenberger, B. Jeanneret, B. Jeckelmann, P. Richard, J.P. Schwarz, Swiss Federal
Office of Metrology and Accreditation (METAS), Switzerland; A.R. Powrzand, Institute of
Microtechnology, University of Neuchétel, 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 of Metrology, China

TIME 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 Montréal, Canada; M. Levine, D. Janssen, M, Delaney,
Kemnco Inc., Danvers, USA
Measurements of a High-Q TE, 3 Frequency-Temperature Compensated Sapphire Bragg
Distributed Resonator
C.R. Locke, M.E. Tobar, EN. Ivanov, J.G. Harmett, University of Western 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 Invelved in Time & Frequency Calibrations
L.G. Bernier, Swiss Federal Office of Metrology & Accreditation (METAS), Switzerland

CLOSING CEREMONY

Chair: E. So, National Research Council, Canada
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