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CPEM 2008 Technical Sessions

Monday, 9 June 2008

Speaker Breakfast 7:30 — 8:30
Opening Session 9:00-9:30
Keynote Address: Eric Cornell 9:30-10:30

NIST Quantum Physics Division-Nobel Laureate, NIST Fellow
“How symmetric is the electron? Looking for out-of-roundness of 10 ™ femtometers”

Break: Coffee 10:30-11:15

Plenary 1: Don Sullivan 11:15-12:00
Former Chief (retired), NIST Time and Frequency Division
“History of Time and Frequency in Boulder”

Plenary 2: Dave Wineland 12:00-12:30
NIST Time and Frequency Division, NIST Fellow
“Laser cooling and better clocks”

Break: Lunch 12:30 - 14:00

MA-1: Fundamental Constants, Chair: Peter Mohr 14:00 - 16:00

1. MEASUREMENT OF THE GRAVITATIONAL CONSTANT WITH A MASS COMPARATOR
St. Schlamminger, E. Holzschuh, W. Kiindig, F. Nolting, R. E. Pixley, J. Schurr and U. Straumann
Physik Institut der Universitit Ziirich, Switzerland

2. MEASURING THE GRAVITATIONAL CONSTANT WITH A CRYOGENIC TORSION PENDULUM
M.K. Bantel, E.C. Berg, W.D. Cross, and R.D. Newman
Department of Physics and Astronomy, University of California at Irvine, Irvine, CA, USA

3. THE BIPM G EXPERIMENT - FINAL RESULTS
T .J. Quinn', H.V. Parks?, C.C. Speake’, R.S. Davis'
1. BIPM, Pavillon de Breteuil, France
2. Sandia National Laboratories, Albuquerque, NM, USA
3. School of Physics and Astronomy, University of Birmingham, Edgbaston, Birmingham, UK

4. TOWARDS A FINAL RESULT FROM THE NPL MARK II WATT BALANCE

I. A. Robinson and B.P. Kibble
NPL Hampton Road, Teddington, Middlesex, UK.
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5. ESTIMATING UNCERTAINTY LIMITS IN THE NIST-2008 ELECTRONIC KILOGRAM 10
R. L. Steiner, E. R. Williams, R. Liu, and B. Parker
National Institute of Standards and Technology, Gaithersburg, MD

6. REPRODUCIBILITY OF THE METAS WATT BALANCE 12

A. Eichenberger, H. Baumann, B. Jeanneret, and B. Jeckelmann
Federal Office of Metrology METAS, Bern-Wabern, Switzerland

MB-1: Resistance, Chair: Francois Piquemal 14:00 - 15:50

1. HALL RESISTANCE PLATEAUS IN HIGH QUALITY GRAPHENE SAMPLES AT 14
LARGE CURRENT: TOWARD QUANTIZATION TESTS (INVITED)
K. Bennaceur', J. Guignard®, F. Schopfer’, W. Poirier?, and D.C. Glattli'
1. Service de Physique de I’Etat Condensé, CEA Saclay, Gif-sur-Yvette, France
2. Laboratoire National de Métrologie et d’Essais (LNE), Trappes, France

2. PRECISION MEASUREMENT OF THE FQHE RESISTANCE AT FILLING FACTOR 1/3 16
F.J. Ahlers', E. Pesel', K. Pierz', P. Warnecke', and W. Wegscheider®
1. Physikalisch-Technische Bundesanstalt, Braunschweig, Germany
2. University of Regensburg, Institute of Applied and Experimental Physics I1, Regensburg, Germany

3. ASYMMETRIC DOUBLE 2DEGs AS A BASIS OF QUANTUM HALL RESISTANCE STANDARDS 18
K. Pierz, G. Hein, B. Schumacher, E. Pesel, and H.W. Schumacher
Physikalisch-Technische Bundesanstalt PTB, Bundesallee, Braunschweig, Germany

4. DEVELOPMENT OF QUANTUM HALL ARRAY RESISTANCE STANDARDS AT NMIJ 20
T. Oeh', N. Kaneko', C. Urano', T. Itatani?, H. Ishii’, and S. Kiryu®
1. National Metrology Institute of Japan, National Institute of Advanced Industrial Science and Technology
AIST Tsukuba Central 3-1, 1-1-1 Umezono, Tsukuba, Ibaraki, Japan
2. Research Institute of Instrumentation Frontier, National Institute of Advanced Industrial Science and Technology
AIST Tsukuba C.entral 2-13, 1-1-1 Umezono, Tsukuba, Ibaraki, Japan
3. Nanoelectronics Research Institute, National Institute of Advanced Industrial Science and Technology
AIST Tsukuba Central 2-10, 1-1-1 Umezono, Tsukuba, Ibaraki, Japan
4. Faculty of Engineering, Musashi Institute of Technology 1-28-1, Tamazutsumi, Setagaya-ku, Tokyo, Japan

S. REPRODUCIBILITY OF THE QUANTUM HALL EFFECT IN GaAs/AlGaAs TWO
DIMENSIONALELECTRON GAS 22
F. Schopfer and W. Poirier
Laboratoire National de Métrologie et d’Essais 29, avenue Roger Hennequin, Trappes, France

MC-1: AC — DC Current, Chair; Tom Lipe 14:00 - 16:00

1. INTERNATIONAL COMPARISON ON AC-DC CURRENT TRANSFER STANDARDS
AT FREQUENCIES UP TO 1 MHz 24
I. Budovsky', T. Funck?, M. Garcocz’, G. Heine®, K.-E. Rydler* and V. Tarasso®
1. National Measurement Institute Australia (NMIA) Bradfield Road, Lindfield, Australia
2. Physikalisch-Technische Bundesanstalt (PTB) Bundesallee, Braunschweig, Germany
3. Bundesamt fiir Eich- und Vermessungswesen (BEV) Arltgasse, Wien, Austria
4. SP Technical Research Institute of Sweden

2. LOW COST HIGH-PERFORMANCE CURRENT SHUNTS - IMPROVED DESIGN
FOR 30 mA — 100 mA 26
K. Lind, T. Sersdal, and H. Slinde
Justervesenet (JV) Fetveien, Kjeller, Norway



3. EXTENDING AC-DC CURRENT TRANSFER MEASUREMENT TO 100A, 100 KHz 28
Karl-Erik Rydler and Valter Tarasso
SP Technical Research Institute of Sweden, BORAS, Sweden

4. COAXIAL SHUNTS FOR THE AC-DC TRANSFER STANDARDS OF CURRENT 30
U. Pogliano, G. C. Bosco and D. Serazio
Istituto Nazionale di Ricerca Metrologica (I.N.RL.M.) Strada delle Cacce,, Torino, Italy

5. AC-DC CURRENT TRANSFER DIFFERENCE AT BEV 32
M. Garcocz, G. Heine
Bundesamt fiir Eich- und Vermessungswesen Arltgasse, Vienna, Austria

6. A NEW METHOD ON MEASURING THE LEVEL DEPENDENCE OF AC SHUNTS 34
Jiangtao Zhang', Xianlin Pan?, Lei Wang', Zuliang Lu', Deshi. Zhang'
1. National Institute of Metrology, No.18, Bei San Huan Dong Road, Beijing, China
2. China Metrology University, Xue Yuan Street, Hangzhou, China

Break: Coffee 16:00 - 16:30
MA-2: Fundamental Constants, Chair: Barry Wood 16:30—18:00
1. IMPROVEMENTS IN THE NIST JOHNSON NOISE THERMOMETRY SYSTEM (INVITED) 36

S. P. Benz, H. Rogalla, D.R. White, Jifeng Qu, P. D. Dresselhaus, W. L. Tew, and S. W. Nam
National Institute of Standards and Technology, Boulder, CO, USA

2. DETERMINATION OF THE FINE STRUCTURE CONSTANT WITH ATOM INTERFEROMETRY
AND BLOCH OSCILLATIONS ON s7Rb ATOMS 38
M.Cadoret', E. de Mirandes', P. Cladé', S. Guellati-Khélifa?, C. Schwob', F. Nez', L. Julien' and F. Biraben'
1. Laboratoire Kastler Brossel, ENS, UPMC, CNRS, 4 place Jussieu, Paris, France,
2. Institut National de Métrologie, CNAM, 292 rue Saint Martin, Paris

3. PRECISION SPECTROSCOPY OF ATOMIC HYDROGEN FOR AN IMPROVED RYDBERG
CONSTANT DETERMINATION 40
J. L. Flowers', P. E. G. Baird?, H. A. Klein', C. D. Langhaml, H.S. Margolis‘, and B. R. Walton'
1. National Physical Laboratory - Hampton Road, Teddington, Middlesex TW11 OLW, United Kingdom
2. Clarendon Laboratory, University of Oxford Parks Road, Oxford, United Kingdom

4. THE 2006 ADJUSTMENT OF THE FUNDAMENTAL CONSTANTS: LOOKING TOWARDS 2010 42
D. B. Newell, P. J. Mohr, and B. N. Taylor
National Institute of Standards and Technology, Gaithersburg, MD, USA

MB-2: Voltage, Chair: Ilya Budovsky 16:30—-17:50

1. IMPROVEMENTS OF THE AC QUANTUM VOLTMETER 44
R. Behr, L Palafox, and J. Kohlmann
Physikalisch -Technische Bundesanstalt Bundesallee 100, D-38116 Braunschweig, Germany

2. ACJIVS OPERATING MARGINS USING A TERNARY ARBITRARY BITSTREAM
GENERATOR 46
Ernest Houtzagerl, Samuel P. Benz?, Helko E.van den Brom'
1. NMi Van Swinden Laboratorium (NMi VSL)
2. National Institute of Standards and Technology (NIST)
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PROGRESS TOWARD A 1V PULSE-DRIVEN AC JOSEPHSON VOLTAGE STANDARD
S.P. Benz, P.D. Dresselhaus, N.F. Bergren, and R.P. Landim
National Institute of Standards and Technology, Boulder, CO, USA

DEVELOPMENT OF A SQUARE-WAVE BASED AC JOSEPHSON SYSTEM FOR AC
VOLTAGE METROLOGY

J. Nissild, V. Maisi, J. Kaasalainen, K. Ojasalo, A. Kemppinen, T. Mansten and A. Manninen

Centre for Metrology and Accreditation (MIKES) Espoo, Finland

48

50

MC-2: Time and Frequency, Chair: Alan Madej

1.

HIGH RESOLUTION SPECTROSCOPY USING FIBER LASER FREQUENCY COMBS
I. Coddington, W. C. Swann, N. R. Newbury
Optoelectronics Division, NIST Broadway, Boulder, CO, USA

PHASE CONTROL OF MICROWAVE OSCILLATORS USING AN OPTICAL CLOCK
LASER AS REFERENCE

H. Schnatz, G. Grosche, B. Lipphardt

Physikalisch-Technische Bundesanstalt, Bundesallee, Braunschweig, Germany

DEVELOPMENT OF A LIGHT SOURCE WITH A SUB-HERTZ LINEWIDTH FOR AN Yb
OPTICAL LATTICE CLOCK

K. Hosaka®, M. Yasudal?, H. Inabal? T. Kohno?, A. Onae', and F.-L. Hongl’2

1. NMIJ, AIST Tsukuba Central 3, Umezono, Tsukuba, Japan

2. CREST, JST, 4-1-8 Honcho Kawaguchi, Saitama, Japan

THERMAL-NOISE-LIMITED OPTICAL CAVITY
S.A. Webster!, S. Pugla?, J. Millo®, M. Oxborrow' and P. Gill"
1. National Physical Laboratory, Hampton Road, Teddington, Middlesex TW11 OLW, UK
2. Blackett Laboratory, Imperial College London, South Kensington Campus, London SW7 2BZ, UK
3. SYRTE, Observatoire de Paris, 61, Avenue de I'Observatoire, Paris, France

X1l

16:30-17:50

52

54

56

58



CPEM 2008 Technical Sessions

Tuesday, 10 June 2008

Speaker Breakfast 7:30 — 8:30

TuA-1: Time and Frequency, Chair: Andreas Bauch 8:30-9:50

1.

FIRST-ORDER SIDEBAND PULLING IN ATOMIC FREQUENCY STANDARDS
J. H. Shirley, T. P. Heavner, and S. R. Jefferts
NIST — Time and Frequency Division, Broadway Boulder, CO

FREQUENCY STABILITY CHARACTERISATION OF A STRONTIUM TRAPPED
ION OPTICAL FREQUENCY STANDARD

G.P. Barwood, P Gill, G Huang, and H.A. Klein

National Physical Laboratory Hampton Road, Teddington, Middx, United Kingdom

PERFORMANCES AND PROGRESS OF A COMPACT PULSED CPT Cs CLOCK
S. Guérandel!, R. Boudot', N. Castagnaz, E. De Clercq', N. Dimarcq' and A. Clairon'
1. SYRTE, Observatoire de Paris, 61 av. de I’observatoire 75014 PARIS, France
2. Physics Dept, Friburg University, Friburg, Switzerland

CLOCK LASER SYSTEM FOR STRONTIUM LATTICE CLOCK
T. Legero, Ch. Lisdat, J.S.R. Vellore Winfred, H. Schnatz, G. Grosche, F. Riehle and U. Sterr
Physikalisch-Technische Bundesanstalt, Braunschweig, Germany

ZERO COLLISIONAL FREQUENCY SHIFT OPERATION OF A CAESIUM FOUNTAIN
CLOCK

K. Szymaniec, W. Chalupczak, Y. Ovchinnikov and G. Marra

National Physical Laboratory Hampton Road, Teddington, Middlesex, UK

60

62

64

66

68

TuB-1: Voltage, Chair: Mark Keller 8:30 - 9:50

1.

PRECISION DIFFERENTIAL SAMPLING MEASUREMENTS OF LOW FREQUENCY VOLTAGES
SYNTHESIZED WITH AN AC PROGRAMMABLE JOSEPHSON VOLTAGE STANDARD

A. Riifenacht!, C. J. Burroughsl, S.P.Benz', P.D. Dresselhaus', B. Waltrip2 and T. Nelson®

1-National Institute of Standards and Technology, Boulder, CO, USA

2-National Institute of Standards and Technology, Gaithersburg, MD, USA

SYSTEMATIC ERROR ANALYSIS OF STEPWISE APPROXIMATED AC WAVEFORMS
GENERATED BY PROGRAMABLE JOSEPHSON VOLTAGE STANDARD

C.J. Burroughs, A. Riifenacht, S.P. Benz, P.D. Dresselhaus

National Institute of Standards and Technology, Boulder, CO, USA

JOSEPHSON VOLTAGE STANDARD LOCKED SINEWAVES SYNTHESIZER
B. Jeanneretl, F. Ovemey', L. Callegaroz, A. Mortara'
1. Federal Office of Metrology METAS, Lindenweg 50, 3003 Bern-Wabern, Switzerland
2. Istituto Nazionale di Ricerca Metrologica INRIM, Strada delle Cacce 91, 10135 Torino, Italy
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4. A VOLTAGE SOURCE FOR LOW FREQUENCY AC WAVEFORMS WITH QUANTUM
TRACEABILITY TO A JOSEPHSON ARRAY REFERENCE USING 76
SAMPLING AND FEEDBACK
D. Henderson', K. M. Marshall', J. M. Williams', J. Pickeringz, P. D. Patel’
1. National Physical Laboratory, Hampton Road, Teddington, United Kingdom
2. Metron Designs, The Old Rectory, Alderford, Norwich, United Kingdom

S. ERROR CONTRIBUTIONS IN STEPWISE SYNTHESIZED JOSEPHSON SINE WAVES 78
J. Lee'?, R. Behr', A. Katkov?, and L. Palafox’
1. Physikalisch-Technische Bundesanstalt, Bundesallee 100, D-38116 Braunschweig, Germany
2. National Metrology Centre, A*STAR, 1 Science Park Drive, Singapore 118221, Republic of Singapore
3. D. I. Mendeleyev Institute for Metrology, Moskovsky pr. 19, 190005, St. Petersburg, Russia

TuC-1: Power, Chair: Eddy So 8:30-9:50
1. AN AUDIO FREQUENCY MULTIPLIER WITH PLANAR THERMAL CONVERTERS
FOR POWER MEASUREMENTS 80
E. Mohns
PTB Germany
2. KRISS-NRC INTERCOMPARISONS OF CALIBRATION SYSTEMS FOR INSTRUMENT 82

TRANSFORMERS WITH MANY DIFFERENT RATIOS AT POWER FREQUENCY
Kap Jung', Eddy So?, Young Tae Park' and Myungsoo Kim'
1. Korea Research Institute of Standards and Science Yuseong, Daejeon, Republic of Korea
2. National Research Council of CanadaOttawa, Ontario, K1A OR6, Canada

3. IMPROVING THE ACCURACY OF THE ON SITE CALIBRATIONS OF MULTI-FUNCTION 84
ELECTRICAL STANDARDS
R. Arseneau, M. Frigault, J. Zelle
Institute for National Measurement Standards National Research Council of Canada Ottawa, Ontario, Canada

4. POWER BRIDGE BASED ON CURRENT TRANSFORMER FOR ENLARGING
MEASUREMENT FREQUENCY RANGE UP TO 10 kHz 86
K. Takahashi, K. Yagi

Japan Electric Meters Inspection Corporation (JEMIC), 15-7, Shibaura 4-Chome, Minato-ku, Tokyo, JAPAN

Break: Coffee 10:00-10:30
TuA-2: Time and Frequency, Chair: Feng-Lei Hong 10:30 - 12:30
1. LATEST MEASUREMENTS WITH THE LNE-SYRTE FOUNTAIN CLOCKS 88

M. Abgrall, S. Bize , F. Chapelet, J. Guéna, P. Laurent, P. Rosenbusch, G. D. Rovera, G. Santarelli, S. Zhang, and A. Clairon
LNE-SYRTE, Observatoire de Paris, UMR CNRS 8630,61 avenue de 'Observatoire, Paris, France

2. STRONTIUM OPTICAL LATTICE CLOCK WITH HIGH ACCURACY AND
STABILITY (INVITED) 90

J. W. Thomsen, G. K. Campbell, A. D. Ludlow, S. Blatt, M. J. Martin, T. Zelevinsky, T. Zanon-Willette,
M. M. Boyd, and Jun Ye JILA,

National Institute of Standards and Technology and University of ColoradoDepartment of Physics, University of Colorado,
Boulder, CO, USA
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3. EXTENDED PRECISION MEASUREMENTS OF A STRONTIUM SINGLE ION OPTICAL 92
FREQUENCY STANDARD AND ITS DEVELOPMENT AS AN OPTICAL ATOMIC CLOCK
A. A. Madej', P. Dubé', I.E. Bernard', A.D. Shiner', L. Marmet', J. Jlang D.J. Jones®
1. Frequency and Time Group, Institute for National Measurement Standards, National Research Council of
Canada Montreal Rd. Ottawa, Ontario, Canada
2. Department of Physics and Astronomy, University of British Columbia, Vancouver, British Columbia, Canada

4. ABSOLUTE FREQUENCY MEASUREMENT OF OCa* IN PAUL TRAP 94
Chwalla', J. Benhelm?, K. Kim', G. Klrchmalr T. Monz!, M. Riebe' P Schindler', AV1llar C. F. Roos?,
Ww. Haensel and R. Blatt12 M. Abgrall G. Santarelh G D. Rovera and Ph. Laurent®
1. Institut fuer Experimentalphysik, Universitaet Innsbruck Austria
2. Institut fuer Quantenoptik und Quanteninformation, Oestereichische Akademie der Wissenschaften, Austria
3. LNE-SYRTE, Observatoire de Paris, France

5. PRECISION FREQUENCY MEASUREMENT OF THE Sin- 2F7/2 ELECTRIC OCTUPOLE
TRANSITION IN A SINGLE '"'Yb* ION (INVITED) 96
S. A. Webster', K. Hosaka?, B. R. Walton', H. S. Margolis1 and P. Gill!
1. National Physical Laboratory, Hampton Road, Teddington, Middlesex, TW11 OLW, UK
2. National Metrology Institute of Japan, Tsukuba Central 3, Umezono 1-1-1, Tsukuba 305-8563, Japan

TuB-2: Voltage, Chair: Ralf Behr 10:30 - 12:20

1. A SURVEY OF JOSEPHSON COMPARISONS (INVITED) 98
B. M. Wood', S. Solve?
1. National Research Council (NRC), Ottawa, ON K1A O6R, Canada
2. Bureau International des Poids et Mesures (BIPM), Pavillon de Breteuil, F-92312 Sévres Cedex, France

2. CALIBRATING A SAMPLING VOLTMETER USING A BINARY JOSEPHSON SYSTEM 100
Helko E. van den Brom, Ernest Houtzager, Quincy E.V.N. Martina, and Gert Rietveld
NMi Van Swinden Laboratorium, AR Delft, The Netherlands

3. DESIGN OF A TURN-KEY 10 V PROGRAMMABLE JOSEPHSON VOLTAGE
STANDARD SYSTEM 102
P.D. Dresselhaus!, M. Elsburyz, C.JL. Burroughsl, D. Olaya, S.P. Benz', N.F. Bergren', R. Schwall', and Z. Popovic2
1. National Institute of Standards and Technology, Boulder, CO 80305, USA
2. College of Engineering and Applied Science, University of Colorado, Boulder, CO 80305, USA

4, CONSTANT-VOLTAGE STEPS AT 0.1 VOLT FROM A SERIES ARRAY OF HIGH-Tc
JOSEPHSON JUNCTIONS 104
A. M. Klushin', M. He'?, and A. S. Katkov’
1. Institute of Bio- and Nanosystems and CNI-Centre of Nanoelectronic Systems for Information Technology,
Forschungszentrum Jiilich GmbH, Germany
2. Dept. of Electronics, Nankai Univ., Tianjin, P. R. China
3. Mendeleyev Institute for Metrology, Moskovsky pr. 19, 190005 St. Petersburg, Russia

5. Nb/Al-AlIOx/Nb OVERDAMPED JUNCTIONS SUITABLE FOR VOLTAGE STANDARD
OPERATION ABOVE 4.2 K 106
Vincenzo Lacquaniti, Natascia De Leo, Matteo Fretto and Andrea Sosso
Istituto Nazionale di Ricerca Metrologica Strada delle Cacce, Torino Italy

TuC-2: Impedance, Chair: Yicheng Wang 10:30 - 12:20

1. CAPACITANCE CALIBRATION BASED ON TWO AC QUANTUM HALL RESISTANCES
(INVITED) 108
J. Schurr!, V. Biirkel', and B. P. Kibble’
1. Physikalisch-Technische Bundesanstalt, Braunschweig, Germany
2. Guest scientist, Hampton, Middlesex, United Kingdom
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2. THE PROPERTIES OF COMMERCIAL THICK FILM RESISTANCE ELEMENTS AS
AC-DC TRANSFER STANDARDS 110
N. Fletcher and R. Goebel
Bureau International des Poids et Mesures (BIPM) Pavillon de Breteuil, Sévres Cedex, France

3. PRECISION HADDAD-TYPE CALCULABLE RESISTORS 112
J. Kugera', E. Vollmer?, J. Schurr?
1. Czech Technical University in Prague, Faculty of Electrical Engineering, Department of Measurements
Technicka 2, Prague 6, Czech Republic
2. Physikalisch-Technische Bundesanstalt, Bundesallee 100, Braunschweig, Germany

4. STABILIZATION STUDY OF RESISTIVE THIN FILMS FOR AC RESISTORS APPLICATION 114
A. Morilhat', A. Bounouh', F. Lapostolle?, A. Billard?, F. Ziadé', and D. Leprat'
1. LNE - 29 avenue Roger Hennequin, Trappes, France
2. LERMPS — UTBM - Belfort Cedex — France
S. DETERMINATION OF THE FARAD FROM DC QUANTUM HALL EFFECT BY USING
DIGITAL AC BRIDGES 116
B. Trinchera, V. D’Elia, and L. Callegaro
Istituto Nazionale di Ricerca Metrologica (INRIM), Strada delle Cacce 91, Torino, Italy

Break: Lunch 12:30 — 14:00

Tuesday: Poster 14:00—-16:00

Fundamental constants, Chairs: Peter Mohr, Barry Wood

TuP-1 AIR-GAP CHARACTERIZATION OF THE LNE WATT BALANCE MAGNETIC CIRCUIT 118
P. Gournay', F. Villar!, G. Geneves', C. Hauck', P. Juncar?, S. Topeu® and K. Ouedraogo3
1. Laboratoire national de métrologie et d’essais (LNE) - 29, Avenue Roger Hennequin, Trappes, France
2. Institut National de Métrologie (LNE-INM/CNAM) ~ 61, rue du Landy, La Plaine St Denis, France
3. Laboratoire d’Ingénierie des Systémes de Versailles - 45, avenue des Etats-Unis, Versailles, France

TuP-2 MASS DETERMINATION WITH THE MAGNETIC LEVITATION METHOD 120
H. Kajastie, K. Riski, and A. Satrapinski
Centre for Metrology and Accreditation, ESPOO, Finland

TuP-3 COMPARISON OF FUNDAMENTAL-CONSTANT BASED DEFINITIONS 122
M.J.T. Milton, A.B. Forbes and J.M. Williams
National Physical Laboratory, Hampton Road, Teddington Middlesex, UK.

TuP-4 PROTOTYPE OF A PENDULUM FOR DERIVING THE KILOGRAM FROM ELECTRICAL 124
QUANTITIES
U. Pogliano, and D. Serazio
Istituto Nazionale di Ricerca Metrologica (IN.RL.M.) Strada delle Cacce, 91, Torino, Italy

TuP-5 REDUCING THE UNCERTAINTY IN A MEASURE OF THE ACCELERATION OF 126
GRAVITY FOR THE ELECTRONIC KILOGRAM
B. Parker and R. L. Steiner
National Institute of Standards and Technology, Gaithersburg, MD, USA

TuP-6 A MEASURING MACHINE FOR THE MAGNETIC CIRCUIT OF THE LNE WATT BALANCE 128
F. Villar!, P. Gournay', J. David?, G. Genevés'
1. Laboratoire National de Métrologie et d’Essais (LNE) 29, avenue Roger Hennequin, Trappes, France.
2. Ecole Nationale Supérieure d’Arts et Métiers (ENSAM) 8, boulevard Louis XIV, Lille, France.
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TuP-7

TuP-8

TuP-9

TuP-10

TuP-11

TuP-12

BALANCE PAN DAMPING USING TUNED SLOSHING LIQUIDS
E.R. Williams"?, D. Haddad"?, G. Geneves?, P. Goumayz, C. Hauck?, F. Villar, R.S. Steiner', and R. Liu'
1. NIST, Gaithersburg, MD 20899-8171 USA
2. Laboratoire National de Metrologie et d’Essais2 Trappes, France

ACTIVE DAMPING CONTROL OF A TORSION PENDULUM BY RADIATION PRESSURE
Sheng-Jui Chen, Sheau-Shi Pan, and Jeah-Sheng Wu
Center for Measurement Standards, Industrial Technology Research Institute, Hsingchu, Taiwan, R.O.C.

NOVEL TRANSFER STANDARD FOR TEMPERATURE MEASUREMENTS
Horst Bettin', Arnold Nicolaus', Steffen Rudtsch?, Enrico Massa®, and Andrea Merlone®
1. Physikalisch-Technische Bundesanstalt (PTB), Bundesallee 100, 38116 Braunschweig, Germany
2. Phy.sikalisch-Technische Bundesanstalt (PTB), Abbe Str. 2-12, 10587 Berlin, Germany
3. Isti.tuto Nazionale di Ricerca Metrologica (INRIM), Strada delle cacce 91, 10135 Torino, Italy

TRACEABLE JOHNSON NOISE MEASUREMENT IN THE AUDIO FREQUENCY RANGE
L. Callegarol, M. Pisani', and A. Pollarolo" 2
1. INRIM - Instituto Nazionale di Ricerca Metrologica Strada delle Cacce, 91 — 10135 Torino, Italy
2. Politecnico di Torino - Corso Duca degli Abruzzi, 24 — 10129 Torino, Italy

SETUP OF SHOT NOISE MEASUREMENT IN A TUNNEL JUNCTION
FOR NOISE THERMOMETRY
W. Song, Y. Chong, and K.-T. Kim
Korea Research Institute of Standards and Sciencel Doryong-dong, Yuseong-gu, Daejeon, Korea

ABSORPTION LINE PROFILE MEASUREMENT OF ROVIBRATIONAL TRANSITION OF
ACETYLENE MOLECULE USING A FIBER COMB SPECTROMETER
K.M.T. Yamada', A. Onae?, F.-L. Hongz, H. Inaba?, Y. Nakajimaz, H. Matsumoto?, F. Ito', and T. Shimizu®

1. Institute for Environmental Management Technology (EMTech), AIST Onogawa 16-1, Tsukuba, Ibaraki, Japan

2. National Metrology Institute of Japan (NMIJ), AIST Umezono 1-1-1, Tsukuba, Ibaraki, Japan

Resistance, Chair: Murray Early

TuP-13

TuP-14

TuP-15

TuP-16

TuP-17

CCEM-K10 KEY COMPARISON OF RESISTANCE STANDARDS AT 100 OHM
Bernd Schumacher
Physikalisch-Technische Bundesanstalt Bundesallee,Braunschweig, Germany

ANALYSIS OF MEASUREMENT COMPARSON EUROMET. EM-K2
B. Jeckelmann and M. Zeier
Federal Office of Metrology METASLindenweg, Bern-Wabern, Switzerland

SIM COMPARISON OF DC RESISTANCE AT 1Q, 1 MQ, AND 1 GQ
D.G. Jarrett, R.E. Elmquist, N.F. Zhang, A. Tonina, M. Porfiri, J. Fernandes, H. Schechter, D. Izquierdo,
C. Faverio, D. Slomovitz, D. Inglis, K. Wendler, F. Hernandez, and B. Rodriguez
National Institute of Standards and Technology, Gaithersburg, MD USA

TERMINAL TIGHTNESS IMPROVING THE STABILITY OF FOUR-TERMINAL
STANDARD RESISTOR

L.A. Christian and B.E. McLennan

Measurement Standards Laboratory of New Zealand (MSL) Industrial Research Ltd, Lower Hutt, New Zealand

NiCr BASED THIN FILM CRYO RESISTORS
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9. Institut fiir Kristallziichtung (IKZ), Max-Born-Strasse 2, Berlin, Germany
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4. PROGRESS TOWARDS THE REDEFINITION OF THE KILOGRAM:
MEASUREMENTS OF PLANCK’S CONSTANT USING WATT BALANCES

I. A. Robinson
National Physical Laboratory Hampton Road, Teddington, Middlesex, UK

Wednesday: Poster

Time and Frequency, Chair: Andreas Bauch

WP-1

WP-2

WP-3

WP-4

WP-5

WP-6

WP-7

WP-8

WP-9

DIRECT STABILIZATION OF FEMTOSECOND LASER FREQUENCY COMB TO

HIGH-FINESSE OPTICAL CAVITY
S. E. Park, E. B. Kim, C. Y. Park, Y-. H. Park, T. Y. Kwon

Division of Physical Metrology, Korea Research Institute of Standards and Science, Daejeon, Rep. of Korea

TWO ADVANCED APPROACHES FOR A SEMI-AUTOMATIC, OCTAVE-SPANNING

OPTICAL FREQUENCY COUNTER
Tze-An Liu, Ren-Huei Shu, and Jin-Long Peng

Center for Measurement Standards, Industrial Technology Research Institute 321, Sec.2, Kuang Fu Rd. Hsinchu, Taiwan

FREQUENCY COMPARSION OF TWO FIBER BASED FREQUENCY
COMBS AT 633 nm

Hajime Inaba', Yoshiaki Nakajima', Kaoru Minoshima', Feng-Lei Hong', Atsushi Onae', Michael Wouters?,

Bruce Warringtonz, Nicholas Brownz, and Hirokazu Matsumoto'

1. National Metrology Institute of Japan (NMIJ), AIST, AIST Tsukuba-central, Umezono, Tsukuba-shi, Japan

2. Australia National Measurement Institute (NMI), Bradfield Road, West Lindfield, Australia

OPTICAL FREQUENCY COMB COMPARISON BETWEEN OPTICAL CLOCK
CONFIGURATION AND OPTICAL FREQUENCY SYNTHESIZER
E. B. Kim, S. E. Park, Y. H. Park, C. Y. Park, D-H. Yu, and W-K. Lee

Division of Physical Metrology, Korea Research Institute of Standards and Science, Daejeon 305-340, Korea

ABSOLUTE FREQUENCY MEASUREMENT OF AN IODINE STABILIZED 543-nm

He-Ne LASER WITH MODULATION SYNCHRONIZED PHASE LOOP FOR
IMPROVED FREQUENCY COUNTING

M. Merimaa, V. Ahtee, and K. Nyholm

Centre for Metrology and Accreditation (MIKES), Espoo, Finland

NEW TWSTFT LINK BETWEEN LNE SYRTE AND NTSC IN TH Ku BAND
G. D. Rovera!, J. Achkar', Li Huanxin’, Zhang Hong2
1. LNE-SYRTE, Observatoire de Paris, France
2. National Time Service Center The Chinese Academy of Sciences, China

DESIGN AND CONSTRUCTION OF ZEEMAN SLOWER FOR 87SR OPTICAL
CLOCK AT NIM

Wang Shaokai, Zhang Yuanyang, Lin Baike, Wang Minming, and Fang Zhanjun

National Institute of Metrology, China Bei San Huan Dong Lu 18, Beijing, China

CESIUM 6S;,—8S, TWO PHOTON TRANSITION-STABLILIZED 822.5 nm
DIODE LASER

Chien-Ming Wu' %, and Wang-Yau Cheng' and Ray-Kuang Lee?

1. Institute of Atomic and Molecular Science (IAMS), Academia Sinica, Taipei, Taiwan

2. Institute of Photonics Technologies, National Tsing-Hua University, Hsinchu, Taiwan

ULTRA-STABLE FREQUENCY DISSEMINATION VIA OPTICAL FIBER AT
NICT
M. Fujieda, M. Kumagai, T. Gotoh and M. Hosokawa

National Institute of Information and Communications Technology, Nukui-Kitamachi, Koganei, Tokyo, Japan
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WP-10

WP-11

WP-12

A NEW APPROACH FOR STEERING UTC(KRISS)
Seung Woo Lee, Chang Bok Lee, Sung Hoon Yang
Division of Physical Metrology, Korea Research Institute of Standards and Science (KRISS)
Doryong-dong, Yuseong-gu, Daejeon 305-340 Republic of Korea

RECENT PROGRESS OF AN ATOMIC FOUNTAIN FREQUENCY STANDARD
NMIJ-F1 (2006-2007)
S. Yanagimachi, A. Takamizawa, Y. Yoshida, A. Yanagimachi, K. Watabe, K. Hagimoto and T. Ikegami
National Metrology Institute of Japan (NMIJ),AIST, AIST Tsukuba Central 3, Ibaraki, Japan

MEASUREMENT OF ABSOLUTE ENERGY LEVEL AND HYPERFINE STRUCTURE
OF 87Rb 4D5/2 USING DOUBLE RESONANCE OPTICAL PUMPING METHOD
Won-Kyu Lee!, Han Seb Moon?, and Ho Suhng Suh'
1. Division of Physical Metrology, Korea Research Institute of Standards and Science, Daejeon, Korea
2. Department of Physics, Pusan National University, Busan, Korea

Impedance, Co-Chairs: Zhuliang Lu and Rae Duk Lee

WP-13

WP-14

WP-15

WP-16

WP-17

WP-18

WP-19

WP-20

THE AC QUANTUM HALL EFFECT: ABOUT GATES AND IMAGE CHARGES
J. Schurr !, G. Hein ', K. Pierz !, and B. P. Kibble
1. Physikalisch-Technische Bundesanstalt, Braunschweig, Germany
2. Guest Scientist, Hampton, Middlesex, United Kingdom

THEORETICAL MODEL OF THE FREQUENCY RESPONSE COEFFICIENT OF
CALCULABLE COAXIAL RESISTANCE STANDARDS FROM DC TO 100 MHz
S. A. Awan
Imperial College London

CALIBRATION OF FOUR-TERMINAL-PAIR RESISTOR
Dai Dongxue, Ruan Yongshun, Wang Xiaochao
National Institute of Metrology, Beijing, China

IMPROVING OF THE RELATIVE CONDUCTIVITY MEASUREMENTS TRACEABILITY
TO PRIMARY STANDARDS OF RESISTANCE, LENGTH AND TEMPERATURE
M.N.Surdu, A.L.Lameko, M.J. Mukharovsky, V.G. Gavrilkin
Ukrmetrteststandard, Metrologichna, 4, Kiev, Ukraine,

A HIGH AUDIO-FREQUENCY INDUCTIVE VOLTAGE DIVIDER STANDARD UP TO
100 kHz

N. Sakamoto, T. Yamada, and Y. Nakamura

National Metrology Institute of Japan (NMIJ), AIST 1-1-1, Umezono, Central 3, Tsukuba, Ibaraki, Japan

VALIDATION OF INDUCTANCE MEASUREMENT AT NMi VSL
E.F. Dierikx and J.H.N. van der Beek
NMi Van Swinden Laboratorium, Delft, The Netherlands

SIMULTANEOUS COMPARISON OF IMPEDANCE STANDARDS BY MEANS OF
COMMERCIAL DIGITAL LCR-METERS

Han Jun Kim', Yu. P. Semenov?,

1. Korea Research Institute of Standards and Science (KRISS),

2. D.I. Mendeleyev Institute for Metrology (VNIIM)

A NEW LCR METER RIGHT ANGLE PHASE SELF-CALIBRATION METHOD FOR
USE IN RF RESISTANCE CALIBRATIONS BY USING CAPACITANCE STANDARDS
K. Suzuki
Agilent Technologies International Japan, Ltd. Measurement Standards Center, Takakura-cho,
Hachioji-shi, Tokyo, Japan
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WP-21

WP-22

WP-23

WP-24

SOME APPLICATIONS OF TIMES SERIES ANALYSIS TECHNIQUES 344
N. Fletcher', T.J.Witt?
1. Bureau International des Poids et Mesures (BIPM) Pavillon de Breteuil, Sévres Cedex, France
2. BIPM, retired

SAMPLING ERROR ANALYSIS APPLIED TO HIGH-ACCURACY MEASUREMENTS 346
R. T. Barros e Vasconcellos"? and M. L. R. Campos®
1. Inmetro - Capacitance and Inductance Laboratory
2. Coppe — UFRJ

FEASIBILITY STUDY ON REMOTE CALIBRATION OF IMPEDANCE STANDARDS 348
FOR INDUSTRIAL USE
S. Matsuzawa', T. Shimodaira', K. Hanaoka', A. Shimoyamaz, S. Sakagamiz, A. Domae’, K. Kito®, and Y. Nakamura’
1. Nagano Prefecture General Industrial Technology Center 1-3-1 Katama-chou, Okaya, Nagano, Japan
2. Japan Electric Meters Inspection Corporation 4-15-7, Shibaura, Minato-ku, Tokyo, Japan
3. National Metrology Institute of Japan, National Institute of Advanced Industrial Science and Technology
AIST Tsukuba Central 3, Tsukuba, Ibaraki, Japan

A NEW SHORT-BAR METHOD FOR 4TP ADMITTANCE STANDARDS CALIBRATION 350
BY USING MODIFIED Z-MATRIX EXPRESSION TO IMPROVE S/N FOR
HIGHER IMPEDANCE

K. Suzuki

Agilent Technologies International Japan, Ltd. Measurement Standards Center

9-1 Takakura-cho, Hachioji-shi, Tokyo, Japan

Current, Chair: Ilya Budovsky

WP-25

WP-26

WP-27

WP-28

WP-29

WP-30

SUBPICOAMPERE CURRENT SOURCE BASED ON A DIGITAL-TO- 352
ANALOG CONVERTER

I. lisakka, K. Kalliom#ki, J. Seppild, A. Manninen

Centre for Metrology and Accreditation (MIKES), Espoo, Finland

A SELF-CALIBRATING HIGH-PRECISION CURRENT TRANSFORMER 354
Daniel Slomovitz, Carlos Castet
UTE Laboratory, Montevideo, Uruguay

STEPPING UP AC-DC CURRENT UP TO 20 A 356
T. Jing, S.W. Chua, J. Sim, and C.H. Ma
National Metrology Centre, A*STAR, Republic of Singapore

A HIGH PRECISION CALIBRATION SETUP FOR LOW-CURRENT METERS 358
IN THE RANGE OF 10 pA to 1 fA
Wan-Seop Kim', Mun-Seog Kim', Kyu-Tae Kim', Yonuk Chong', Han-Jun Kim', Myungsoo Kim', and H. Norbert Tauscher®
1. Korea Research Institute of Standards and Science, Doryong-Dong, Yuseong-Gu, Daejeon, Rep. of Korea
2. Physikalisch-Technische Bundesanstalt, Bundesallee, Braunschweig, Germany

STUDY ON THE PROBLEM OF CHANNEL-CLOSING OF MULTI-CHANNEL 360
COMPARATOR

Shiyan Ren, Xi Zhou, Huayun Yang

College of Electrical and Electronics Engineering, Huazhong University of Science & Technology Wuhan, P. R. China

AC-DC CURRENT TRANSFER DIFFERENCE IN CMI 362

V. Novéakova Zachovalova
Department of DC and LF electrical quantities, CMI
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Voltage, Chair: Sam Benz

WP-31

WP-32

WP-33

WP-34

WP-35

WP-36

WP-37

WP-38

WP-39

WP-40

A COMPACT HIGH-PRECISION VOLTAGE STANDARD BASED ON
PROGRAMMABLE JOSEPHSON ARRAY

Y. Gao, H. Li,

National Institute of Metrology No.18, Bei San Huan Dong Lu, Beijing, China

SECONDARY STANDARD OF AC VOLTAGE SCALE TRANSFORMATION
COEFFICIENT UNIT AT PRIMARY RATED VOLTAGES OF 400/ AND 500/ kV

V.N. Kikalo', V.V. Kopshyn', M.J. Mukharovsky',V K. Kilevoy? and A.P. Krivohvost?

1. The State Enterprise All-Ukrainian State Research and Production Centre for Standardization,
Metrology, Certification and Consumers’ Rights Protection (Ukrmetrteststandard)4,
Metrologichna str., Kyiv, Ukraine

2. Open-Stock “Ukrainian Research, Design and Technological Transformer Institute” (OSC “VIT”)
11 Dnipropetrovskoe shosse, Zaporizhzhya, Ukraine

A DIRECT COMPARISON OF JOSEPHSON ARRAY VOLTAGE STANDARDS
L. X. Liu, S. W. Chua, J. Lee, and Y. Zhou
National Metrology Centre, A*STAR, 1 Science Park Drive, Singapore 118221, Rep. of Singapore
C. A. Hamilton VMetrix, LLC, Boulder, CO, USA

AUTOMATED 10 VOLT JOSEPHSON VOLTAGE STANDARD SYSTEM OPERATING
WITH LIQUID HELIUM AND WITH A CRYOCOOLER
M. Schubert!, M. Starkloff', M. Meyer', G. Wende?, S. Anders?, B. Steinbach?, T. Mayz, and H.-G. Meyer2
1. Supracon AG, Wildenbruchstr. 15, Jena, Germany
2. Institute of Photonic Technologies (IPHT), Jena, Germany

AN ACCURATE ASYNCHRONQOUS CALCULATION METHOD FOR EVALUATING
PEAK AND RMS VALUES FROM SAMPLED DATA

E.-P. Suomalainen, J. Hillstrém

Helsinki University of Technology (MIKES-TKK), TKK, Finland

A SETUP FOR AC VOLTAGE SYNTHESIS USING A SINIS JOSEPHSON ARRAY
G. Eklund - SP Technical Research Institute of Sweden - Bords, Sweden

IMPROVED HIGH INPUT IMPEDANCE mV-AMPLIFIERS WITH GAIN FACTORS
FROM 10 TO 900

T. Funck', M. Stojanovic?, and M. Klonz'

1. Physikalisch-Technische Bundesanstalt Bundesallee, Braunschweig, Germany

2. Guest-scientist from ENIGMA INSTRUMENT D.0.0. BEOGRAD Studentski trg 19/111, Beograd, Serbia

OPERATION OF 10-V PROGRAMMABLE JOSEPHSON VOLTAGE STANDARD SYSTERM
WITH A 10-K COMPACT CRYOCOOLER
T. Yamada', Y. Murayama®, H. Yamamori', H. Sasaki', A. Shoji!, A. Iwasa?, H. Nishinaka?, and Y. Nakamura®
1. Nanoelectronics Research Institute, AIST Tsukuba Central 2, 1-1-1, Umezono, Tsukuba, Ibaraki, JAPAN
2. National Metrology Institute of Japan, AIST Tsukuba Central 2, 1-1-1, Umezono, Tsukuba, Ibaraki, JAPAN

MODEL FOR TRANSIENT VARIATION IN STEPWISE SYNTHESIZED JOSEPHSON
SINEWAVES

A. Katkov', R. Behr?, and J. Lee?

1. Mendeleyev Institute for Metrology, Moskovsky pr, Petersburg, Russia

2. Physikalisch-Technische Bundesanstalt, Bundesallee, Braunschweig, Germany

STEPWISE WAVEFORM SYNTHESIS USING A PROGRAMMABLE JOSEPHSON
JUNCTION ARRAY

Mun-Seog Kim, Yonuk Chong, Kyu-Tae Kim, Wan-Seop Kim, and Sung-Won Kwon

Korea Research Institute of Standards and Science, 1 Doryong-Dong, Yuseong-Gu, Daejeon, Republic of Korea
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WP-41

WP-42

WP-43

WP-44

LOW VOLTAGE AC-DC TRANSFER STANDARDS AT LNE
A. Poletaeff and D. Leprat
LNE, 29 Avenue Roger Hennequin, Trappes — France

POSSIBLE CHANGING IN VOLTAGE KEY COMPARISON PROCEDURE
A. Katkov Mendeleyev
Institute for Metrology (VNIIM), Moskovsky pr. 19, St. Petersburg, Russia

STUDIES ON AC VOLTAGE MEASUREMENT BY SAMPLING METHOD
Liu Yue, Zhang Xiuzeng, Zhao Honggang, and Zou Benxia
Division of Electricity and Quantum Metrology, National Institute of Metrology,
No.18, Bei San Huan Dong Road, Beijing, China

METROLOGICAL CHARACTERIZATIONS OF WIDEBAND DIGITIZERS
P. Espel, A. Bounouh, and A. Poletaeff
LNE, 29 avenue Roger Hennequin, Trappes.

Resistance, Chair: Nick Fletcher

WP-45

WP-46

WP-47

WP-48

WP-49

WP-50

WP-51

CHARACTERIZATION OF LOADING EFFECTS IN PRECISION 1 OHM RESISTORS
G. R. Jones and R. E. Elmquist
National Institute of Standards and Technology - Gaithersburg, MD, USA

TRANSPORTABILITY OF THE NML 1 @ RESISTOR
B. J. Pritchard
National Measurement Institute Bradfield Road, West Lindfield, NSW, Australia

DESIGN AND FABRICATION OF HIGH VALUE STANDARD RESISTORS AT INTI
M. Bierzychudek, R. Garcia, M. Real and A. Tonina
Instituto Nacional de Tecnologia Industrial, INTL, Buenos Aires, ARGENTINA

PROBING MOBILITY GAPS AT RESISTIVITY MINIMA IN THE INTEGER QUANTUM

HALL EFFECT
C.-T. Liang, K. Y. Chen', Jau-Yang W2, S. D. Lin?, Li-Hung Lin®, Yu-Ru Li', Yen Shung Tseng,
Chun-Kai Yang', Po-Tsun Lin®, K. A. Cheng*, and C. F. Huang’
1. Department of Physics, National Taiwan University, Taipei, Taiwan, R. O. C.
2. Department of Electronics Engineering, National Chiao Tung University, Hsin Chu, Taiwan, R.0.C
3. Department of Applied Physics, National Chiayi University, Chiayi, Taiwan, R.0.C.
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4. Department of Electronic Engineering, Lung Hwa University of Science and Technology, Taoyuan County, Taiwan, R.O.C.
5. National Measurement Laboratory, Center for Measurement Standards, Industrial Technology Research Institute, Hsinchu,

Taiwan, R. O. C.

RESEARCH OF TRANSFER QUANTUM HALL RESISTANCE WITH DIRECT CURRENT

COMPARATOR BRIDGE
X.D. Huang, J.Z. Cai, Y. Sun and J.D. Li
Beijing Orient Institute of Measurement & Test, Beijing, China

MAGNETIC FIELD OF THE CALCULABLE AC/DC RESISTANCE STANDARD OF
TOROID TYPE

H.Li', X.Li', C. Li’ and B. Han"’

1. College of Quality and Supervisor Technology, Hebei University, Baoding, Hebei Province, China

2. Department of Precision Instrument and Mechanology, Tshinghua University, Beijing, China

3. College of Precision Instrument and Opto-Electronics Engineering, Tianjin University, Tianjin, China

DEVELOPMENT OF SIMULANT HIGH-POWER RESISTOR

Hao WANG, Haiming SHAO, Zhibin LI, Bo LIANG, Feipeng, LIN
National Institute of Metrology No.18,Bei San Huan Dong Road,Beijing, China
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WP-52

REALIZATION OF AC-DC CURRENT TRANSFER DIFFERENCE TO 1 MHz AT SP 406
Karl-Erik Rydler and Valter Tarasso
SP Technical Research Institute of Sweden, Box 857, SE-501 15 BORAS, Sweden

Fundamental Constants, Chair: Mark Keller

WP-54

WP-55

WP-56

WP-57

WP-58

OXIDE LAYER MASS DETERMINATION AT THE SILICON SPHERE OF THE 408
AVOGADRO PROJECT

I. Busch, H.-U. Danzebrink, M. Krumrey and H. Bettin

Physikalisch-Technische Bundesanstalt Bundesallee, Braunschweig, Germany

SILICON LATTICE-PARAMETER MEASUREMENTS WITH CENTIMETER X-RAY 410
INTERFEROMETRY

Luca Ferroglio, Giovanni Mana, and Enrico Massa

INRiM -- Istituto Nazionale di Ricerca Metrologica str. delle cacce, Torino, Italy

INFLUENCE OF THE OPTICAL QUALITY OF THE INTERFEROMETER OPTICS 412
ON THE DIAMETER OF THE AVOGADRQO SILICON SPHERE

R. Arnold Nicolaus and Guido Bartl

Physikalisch-Technische Bundesanstalt (PTB), Bundesallee, Braunschweig, Germany

THE SI BETWEEN EVOLUTION AND REVOLUTION 414
F. Cabiati
National Institute of Metrological Research

TOWARD A DETERMINATION OF Rx AT LNE WITH A NEW THOMPSON 416
LAMPARD CALCULABLE CAPACITOR
C. Consejol, 0. Thévenotl, L. Lahoussel, J.M. David?

1. LNE, 29 avenue Roger Hennequin, Trappes Cedex - France
2. ENSAM, 8 boulevard Louis XIV, Lille Cedex — France

Radio Freqeuncy, Chair: Mitch Wallis

WP-59

WP-60

WP-61

WP-62

WP-63

A SIMPLE IMPEDANCE CORRECTION FOR ON-WAFER TAN CALIBRATION 418
TECHNIQUES

M. Bahouche"z, D. Allall, and E. Bergeault2

1. Laboratoire National de Métrologie et d'Essais (LNE) 29 avenue Roger Hennequin, Trappes, France

2. Dept. Comelec, GET Telecom-Paris 46 rue Barrault, Paris , France

DESIGN AND EVALUATION OF A WR-15 (50 TO 75 GHz) MICROCALORIMETER 420
T.P. Crowley' and Xiaohai Cui®
1. National Institute of Standards and Technology MC, 325 Broadway, CO, USA
2. National Institute of Metrology, China

A DESIGN AND IMPLEMENTAION OF 3.5 MM COAXIAL MICROCALORIMETER 422
FOR RF AND MICROWAVE POWER STANDARDS AT KRISS

Jae-Yong Kwon, Tae-Weon Kang, and Jeong-Hwan Kim

Electromagnetic Metrology Center, Korea Research Institute of Standards and Science (KRISS), Yuseong, Daejeon, Korea

AN UN-INTRUSIVE OPTICALLY MODULATED SCATTERER TECHNIQUE FOR 424
UNWIRED SMALL ANTENNA MEASUREMENT

R.R. Lao"?, M.J. Huang', W.T. Shay'?, and J.H. Tamg2

1. Center for Measurement Standards, Industrial Technology Research Institute, Kuang Fu Rd., Hsinchu, Taiwan, R.O.C.

2. Department of Communication Engineering, National Chiao Tung University, 1001 Ta Hsueh Rd., Hsinchu, Taiwan, R.O.C.

RF-DC DIFFERENCE MEASUREMENT SYSTEM AT NMC 426

Y. Shan, S.W.Chua, and L.Teo
National Metrology Centre, A*STAR 1 Science Park Drive, Singapore, Republic of Singapore
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WP-64

WP-65

WP-66

WP-67

WP-68

WP-69

WP-70

UNCERTAINTY PROPAGATION THROUGH NETWORK PARAMETER COVERSIONS
J. Stenarson, and K. Yhland
SP Technical Research Institute of Sweden MTk, Boras, Sweden

RESEARCH ON SVM-BASED LARGE SIGNAL BEHAVIOR MODEL METHOD
FOR RF POWER AMPLIFIER

Lin Maoliu and Hua Xiaojie _

Dept. of Electronic and Communication Engineering, Harbin Institute of Technology, Harbin, China

A SIMPLE TECHNIQUE FOR PRECISION RF ATTENUATION MEASUREMENT
A. Widarta and T. Kawakami
National Metrology Institute of Japan, NMIJ/AIST Umezono 1-1-1, Tsukuba, Japan

FEASIBILITY OF A WIDEBAND CALCULABLE STANDARD ANTENNA FOR EMC
MEASUREMENTS
A. Kazemipour', X. Begaud® and S.H. Kim®
1. Laboratoire National de Métrologie et d’Essais LNE 29 avenue Roger Hennequin, 78197 Trappes, France
2. Dept. Comelec, TELECOM Paris Tech., Paris — France
3. College of Engineering, Chung-Ang University, Seoul — Korea

THE CAPABILITY OF THE NATIONAL INSTITUTE OF STANDARDS IN THE
ELECTROMAGNETIC COMPATIBILITY MEASUREMENTS

Prof. Dr. Eng. Sohair Fakhry

National Institute of Standards- (NIS) — Egypt

UNCERTAINTIES OF VNA S-PARAMETER MEASUREMENTS APPLYING THE

SHORT-OPEN-LOAD- RECIPROCAL (SOLR) CALIBRATION METHOD
Ulrich Stumper
Physikalisch-Technische Bundesanstalt Bundesallee, Braunschweig, Germany

CHARACTERIZATION METHOD OF ELECTRIC FIELD STRENGTH SENSOR
BY USING TRANSFER STANDARD IN GTM CELL
N. Kang, J. Kang, D. Kim , J. Kim and G. Lee

428

430

432

434

436

438

440

Electromagnetic Metrology Center, Korea Research Institute of Standards and Science (KRISS), 1 Doryong-Dong, Yuseong-

Gu, Daejeon, Korea

Power, Chair: Tom Nelson

WP-71

WP-72

WP-73

WP-74

METHOD FOR COMPUTING THE EFFECTIVE APERTURE TIME IN THE HP3458
Kristian B. Ellingsberg, Tore Sersdal
Justervesenet - the Norwegian Metrology Service Fetveien 99, Kjeller, Norway

UNCERTAINTY ESTIMATION OF PHASE SHIFT OF VOLTAGE DIVIDERS

AND SHUNTS MEASURED BY SAMPLING APPROACH
LU Zuliang, WANG Lei, LI Min, LIU Lijuan, ZHOU Hao
National Institute of Metrology, China No.18, BeiSanHuan Dong Road, Beijing, China

A PROPOSAL OF DEFINITION FOR UNCERTAINTY OF HARMONIC VOLTAGE AND
ITS EXPERIMENTAL DETERMINATION

LU Zuliang, WANG Lei, LI Min, LIU Lijuan, ZHOU Hao

National Institute of Metrology, China No.18, BeiSanHuan Dong Road, Beijing, China

PHASE EXTRACTION METHOD BASED ON REAL WAVELET TRANSFORM

Chen Xiangxun
China Electric Power Research InstituteNo.15 Xiaoying Donglu, Qinghe, Beijing, China
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WP-75

WP-76

WP-77

RESEARCH ON DIGITAL OPTICAL FIBER CURRENT TRANSFORMER WITH
CT POWER SUPPLY
Li Kaicheng ,Hu Weibing ,Liu Jianfeng and Zhang Ming
College of Electrical and Electronic Engineering,Huazhong University of Science and Technology Wuhan,P.R.China

THE RESEARCH OF INTERNET-ENABLED CALIBRATING EQUIPMENT FOR AC
ELECTRICAL ENERGY METERS

Liu Lijuan, Wang Lei, Zhou Hao, Li Min and Lu Zuliang

National Institute of Metrology, No.18, Bei San Huan Dong Lu, Chaoyang District, Beijing, China

DEVELOPMENT OF A CALCULABLE POTENTIAL TRANSFORMER WITH A WIDE
RATIO ERROR OF -10 % TO +10 % AND ITS APPLICATION
Sung-Won Kwon, Jae Kap Jung, Sang Hwa Lee, Jeon Hong Kang, Mun-Seog Kim and Myungsoo Kim
Korea Research Institute of Standards and Science (KRISS) 1 Doryong-dong, Yuseong-gu, Daejon, Republic of Korea

Magnetics, Chair: Ron Goldfarb

WP-78

WP-79

WP-80

AC MAGNETIC FLUX DENSITY STANDARDS IN THE LOW FREQUENCY RANGE
Po Gyu Park', Y. G. Kim', V. N. Kalabin?, V. Ya. Shifrin’
1. Korea Research Institute of Standards and Science (KRISS), 1 Doryong-Dong, Yuseong-Gu, Daejeon,
Rep. of Korea,
2. D.I. Mendeleyev Institute for Metrology (VNIIM), 19 Moskovsky pr., St. Petersburg, Russia

METROLOGICAL RESEARCHES OF PROTON AND OPTICAL PUMPING
GEOMAGNETOMETERS

V. Shifrin', V. N. Khorev', V. N. Kalabin' and P. G. Park’

1. D.I. Mendeleyev Institute for Metrology (VNIIM), 19, Moskovsky pr, St. Petersburg, Russia

2. Korea Research Institute of Standards and Science (KRISS), 1 Doryong-Dong, Yuseong-Gu, Daejeon, Rep. of Korea

APPLICATION OF COUNTER-HELMHOLTZ’S COILS IN THE MAGENETO OPTICAL
TRAP

SU Duo-wu and JI Wang-xi

National Institute of Metrology , No.18, Bei San Huan Dong Lu, Chaoyang Dist, Beijing, P.R.China,
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CPEM 2008 Technical Sessions

Thursday, 12, June 2008

Speaker breakfast

7:30 — 8:30

ThA-1: High Current, Chair: Terry McComb

1.

CALIBRATION OF ROGOWSKI COILS AT POWER FREQUENCIES USING DIGITAL
SAMPLING

Branislav Djokic

Institute for National Measurement Standards National Research Council of Canada Ottawa, Ontario, Canada

A MULTISTAGE TECHNIQUE FOR CURRENT TRANSFORMERS WITH CURRENT RATIOS
OF LESS THAN UNITY

E. So and D. Bennet

Institute for National Measurement Standards, National Research Council of Canada Ottawa, Ontario, Canada

ON-LINE CALIBRATION OF HIGH VOLTAGE CURRENT TRANSFORMERS
Daniel Slomovitz, Alejandro Santos
UTE Laboratory, Montevideo, Uruguay

ON-SITE CALIBRATION OF A CURRENT TRANSFORMER USING A ROGOWSKI COIL
E.-P. Suomalainen, J. Hillstrom
Helsinki University of Technology (MIKES-TKK), Finland

8:30 - 9:50

462

464

466

468

ThB-1: Radio Frequency, Chair: Mitch Wallis

1.

EFFECT OF MATERIAL PREPERTIES ON BROADBAND ELECTRICAL BEHAVIOR OF
COPLANAR WAVEGUIDES

Uwe Arz', Jens Leinhos', and Michael D. Janezic®

1. Physikalisch-Technische Bundesanstalt (PTB), Bundesallee, Braunschweig, Germany

2. National Institute of Standards and Technology (NIST),Broadway, Boulder, CO, USA

HIGH CONFINED BRAGG MODES FOR VERY LOW PHASE NOISE OSCILLATOR AND
NARROW BAND FILTERING APPLICATIONS

JM. Le Flochl, D. Mouneyrac"z, M.E. Tobarl, D. Cros2, J. Krupka3

1. School of Physics, University of Western Australia, tirling Hwy, Crawley, Western Australia,

2. XLIM -UMR CNRS n°6172 - 123, avenue A. Thomas, Limoges Cedex, France,

3. Institute of Microelectronics and Optoelectronics, University of Technology, Koszykowa, Warsaw, Poland

A BILATERAL COMPARISON OF MEASUREMENT OF DIAMETERS AND CHARACTERISTIC

IMPEDANCE OF PRECISION 3.5 mm COAXIAL AIR LINES
Masahiro Horibe' and Nick Ridler?

8:30—9:50

470

472

474

1. National Metrology Institute of Japan, National Institute of Advanced Industrial Science and Technology, Tsukuba, Ibaragi, Japan

2. National Physical Laboratory, Hampton Road, Teddington, United Kingdom

DETERMINATION OF THE CORRECTION FACTOR OF A WAVEGUIDE MICROCALORIMETER

Rolf Judaschke
Physikalisch-Technische Bundesanstalt, Bundesallee, Braunschweig, Germany
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5, A CALIBRATION FOR PRECISION COAXIAL AIR LINES IN THE FREQUENCY RANGE 478
UP TO 110 GHz
Masahiro Horibe, Masaaki Shida and Koji Komiyama
National Metrology Institute of Japan, National Institute of Advanced Industrial Science and Technology, Tsukuba, Ibaraki, Japan

ThC1: Power Standards, Chair: Hector Laiz 8:30 - 9:50

1. AC POWER STANDARD USING A PROGRAMMABLE JOSEPHSON VOLTAGE STANDARD 480
B.C. Waltrip', B. Gong', T.L. Nelson', Y. Wang', C.J. Burroughsz, A. Riifenacht’, S.P. Benz%, P.D. Dresselhaus®
1. National Institute of Standards and Technology, Gaithersburg, MD, USA
2. National Institute of Standards and Technology, Boulder, MD, USA

2. THE JOSEPHSON EFFECT BASED PRIMARY AC POWER STANDARD AT PTB: PROGRESS 482
REPORT
L. Palafox, R. Behr, W.G. Kiirten Ihlenfeld, and F. Miiller
Physikalisch-Technische Bundesanstalt, Bundesallee, Braunschweig, Germany

3. AC POWER STANDARD AT FREQUENCIES UP TO 200 kHz 484
Ilya Budovsky
National Measurement Institute, Australia, Lindfield, Australia
4. THREE-PHASE PRIMARY AC POWER SAMPLING STANDARD WITH IMPROVED 486
FREQUENCY RESOLUTION

W. G. Kiirten IThlenfeld, K. Dauke, A. Suchy, and P. Réther
Physikalisch-Technische Bundesanstalt — PTB

Break: Coffee 10:00—-10:30

Special Session 2: “Quantum Hall Effect: Present Status” 10:30 —12:30
Co-chairs: Blaise Jeanneret and Barry Wood

1. QUANTUM HALL EFFECT IN GRAPHENE 488

Konstantin Novoselov
University of Manchester, UK

2. UNIVERSALITY OF THE QUANTIZED HALL RESISTANCE 490

Beat Jeckelmann
Federal Office of Metrology METAS

3. COMPENDIUM FOR PRECISE AC MEASUREMENTS OF THE QUANTIZED HALL 492
RESISTANCE
Franz Ahlers
Physikalisch-Technische Bundesanstalt, Germany

Special Session 3: “Nanoscale Electromagnetic Metrology” 10:30 - 12:30
Co-chairs: Shakil Awan and Pavel Kabos

1. RF MEASUREMENTS OF NANOSCALE DEVICES: CHALLENGES AND OPPORTUNITIES 494
Peter Burke
University of California, Irvine, CA
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TOWARD QUANTITATIVE NEAR-FIELD MICROWAVE MICROSCOPY AT THE NANOSCALE

Steve Anlage
University of Maryland, College Park, USA

PLASMONICS WITH DESIGNED METAL NANOSTRUCTURES: FUNDAMENTALS
AND APPLICATIONS

Stefan Maier

Imperial College, United Kingdom

4. MAGNETO-RESISTANCE OSCILLATIONS AND ZERO-RESISTANCE STATES
INDUCED BY PHOTO-EXCITATION IN THE QUASI TWO-DIMENSIONAL
GAAS/ALGAAS SYSTEM

Ramesh Mani
Georgia State University, USA

496

Break: Lunch

12:30 - 14:00

Thursday: Poster

Radio Frequency, Chair: Kate Remley

ThP-1

ThP-2

ThP-3

ThP-4

ThP-5

ThP-6

ThP-7

UNCERTAINTY ANALYSIS FOR NOISE PARAMETER MEASUREMENTS
James Randa
Electromagnetics Division, National Institute of Standards and Technology Boulder, CO U.S.A.

RABI MICROWAVE POWER STANDARDS
David C. Paulusse, Chantal Prévost, and Alain Michaud
National Research Council, Canada Ottawa, Ontario, Canada

ANTENNA TEST RANGE IMAGING USING SPHERICAL NEAR-FIELD SCANNING
M. H. Francis, R. C. Wittmann, and R. H. Direen
National Institute of Standards and Technology 325 Broadway, Mailstop, Boulder, CO, USA

CALIBRATION METHODS FOR ELECTROSTATIC DISCHARGE GENERATORS
M. Borsero, A. Sardi, G. Vizio
Istituto Nazionale di Ricerca Metrologica (INRIM) — Strada delle Cacce, Torino (Italy)

APMP KEY COMPARISON OF KA-BAND ANTENNA GAIN (APMP.EM.RF-K3.F)
J. Kangl, N. Kangl, J. Kim', M. Hirose?, and K. Komiyama2
1. Electromagnetic Metrology Center, Korea Research Institute of Standards and Science (KRISS)
1 Doryong-Dong, Yuseong-Gu, Daejeon, Korea
2. Electromagnetic Waves Division, Metrology Institute of Japan (NMIJ) Tsukuba Central 3,
Umezono 1-1-1, Tsukuba-shi, Ibaraki, Japan

COMPACT EXTENDED PORT CAPABLE OF FULL 2-PORT CALIBRATIONS
USING OPTICAL TECHNIQUES
M. Hirose and S. Kurokawa

14:00— 1600

National Institute of Advanced Industrial Science and Technology AIST Central3, Umezono, Tsukuba-shi, Ibaraki, Japan

ESTABLISHMENT OF THE OPEN AREA ANTENNA CALIBRATION SITE AT CENAM

Victoria Molina-Lopez, Mariano Botello-Perez, Israel Garcia-Ruiz
Centro Nacional de Metrologia, CENAM, Mexico.

XXXVi

498

500

502

504

506

508

510



ThP-8

ThP-9

ThP-10

ThP-11

ThP-12

A DIRECT COMPARISON TRANSFER MICROWAVE POWER SENSOR CALIBRATION 512
SYSTEM

Y. Shan, S.W. Chua, H. Neo and T. Wu

National Metrology Centre, A*STAR, Republic of Singapore

RF POWER MEASUREMENT CALCULABLE PRIMARY STANDARD 514
F. Ziadé"2, A. Kazemipour', E. Bergeault’, D. Allal' and M. Bourghes'
1. Laboratoire National de Métrologie et d’Essais LNE 29 avenue Roger Hennequin, 78197 Trappes, France
2. Dept. Comelec, TELECOM Paris Tech 46 rue Barrault, 75634 Paris cedex 13, France

REFERENCE METHOD FOR SMALL CIRCULAR LOOP ANTENNAS IN THE 516
MF AND HF BANDS

Masanori Ishii', Yozo Shimada', and Daisuke Nakaj ima?

1. National Institute of Advanced Industrial Science and Technology, National Metrology Institute of Japan

2. Japan Quality Assurance Organization

IMPROVING THE PRIMARY POWER STANDARD BELOW 10 MHz WITH 518
THERMOELECTRIC SENSORS

L. Brunetti', L. Oberto"* and M. Sellone'?

1. Istituto Nazionale di Ricerca in Metrologia (INRiM) Strada delle Cacce 91, Torino, Italia

2. Politecnico di Torino Corso Duca degli Abruzzi 24, Torino, Italia

GENERATION OF REFERENCE LOW FREQUENCY ELECTRIC FIELDS BY 520
TEM CELLS

0. Bottauscio', M. Chiampi2, G. Crotti' and L. Zilberti"”

1. Istituto Nazionale di Ricerca Metrologica (INRIM), 10135 Torino, Italy

2. Dip. Ing. Elettrica, Politecnico di Torino, 10124 Torino, Italy

Materials, Chairs: Massimo Pasquale and Mike Janezic

ThP-13

ThP-14

ThP-15

ThP-16

ThP-17

PERMITTIVITY AND PERMEABILITY AND THE BASIS OF EFFECTIVE 522
PARAMETERS

J. Baker-Jarvis, M. Janezic, B. Riddle, R. Wittmann

NIST, Boulder, Colorado

MAGNETIC PERMEABILITY, LOSSES AND FERROMAGNETIC RESONANCE 524
IN FERRITES UNDER MAGNETIC FIELD BIAS FROM DC TO THE MICROWAVE
REGIME

M. Pasquale, F. Fiorillo, M. Coisson, and C. Beatrice

Istituto Nazionale di Ricerca Metrologica INRIM, Divisione Elettromagnetismo, Strada delle Cacce 91, 10135, Torino, Italy

IMPROVED MONTE CARLO UNCERTAINTY MODELLING WITH CROSS-FREQUENCY 526
CORRELATION FOR MICROWAVE DIELECTRIC REFERENCE LIQUID DATA

A P Gregory, M G Cox and R N Clarke,

National Physical Laboratory, Hampton Road, Teddington, TW11 OLW, UK

PERMEABILITY AND PERMITTIVITY MEASUREMENTS USING PROPAGATION 528
AND IMPEDANCE OF TRL CALIBRATED MICROSTRIPLINES

M.N. Afsar, S McCooey, N. Al-Moyaed, and M. Obol

High Frequency Materials Measurement and Information Center, Department of Electrical and

Computer Engineering, Tufts University, Medford, MA 02155

DIRECT BROADBAND MICROWAVE CHARACTERIZATION OF BIOLOGICAL 530
TISSUES USING THE COAXIAL PROBE TECHNIQUE.
Mohammed N. Afsar!, Stephen P. Naber?, Nawaf Al—Moayed‘, Mahmut. Obol'
1. High Frequency Materials Measurement and Information Center, Department of Electrical and
Computer Engineering, Tufts University, Medford, MA 02155, USA
2. Department of Pathology, Tufts — New England Medical Center, Boston, MA 02111, USA
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ThP-18 PRECISION HIGH RESOLUTION FOURIER TRANSFORM SPECTROSCOPY OF

GREEN HOUSE GASES AT MILLIMETER AND SUBMILLIMETER WAVELENGTHS
N. N. Almoayed, G. R. Khan, and M. N. Afsar,
High Frequency Materials Measurement and Information Center, Tufts University, Medford, MA 02155

ThP-19 MICROWAVE PERMITTIVITY AND PERMEABILITY PROPERTIES AND
MICROWAVE REFLECTIONS OF FERRITE POWDERS
Mohammed N. Afsar, Ana Medina Ayala, Nawaf Al-Moayed, and Mahmut Obol

High Frequency Materials Measurement and Information Center, Department of Electrical and Computer Engineering,

Tufts University, Medford, MA 02155

ThP-20 PRECISION TRANSMITTANCE MEASUREMENTS ON FERRITES IN MILLIMETER
WAVES
K. A. Korolev"? S. Chen', and M. N. Afsar'
1. Department of Electrical and Computer Engineering, Tufts University, 161 College Avenue, Medford,
Massachusetts 02155, USA

2. Extremely High Frequency Medical and Technical Association, 11-7 Mokhovaya Street, Moscow, Russian Federation

AC & DC Current, Chair: Po Gyu Park

ThP-31 THE SERIAL AND PARALLEL SELF-CALIBRATION OF DC COMPARATOR UP TO 5 Ka

Haiming Shao'?, Bo Liang?, Feipeng Lin%, Hao Wang?, Zhibin Li?
1 Tianjin University, Weijin Road, Tianjin, China
2 National Institute of Metrology, No.18, Bei San Huan Dong Road, Beijing, China

ThP-32 MEASUREMENT OF AC CURRENT WITH COAXIAL CURRENT SHUNTS
Bostjan Voljc, Mag. Matjaz Lindic
SIQ - Slovenian Institute of Quality and Metrology, Slovenia

ThP-34 INFLUENCE OF BUSBAR GEOMETRY ON AC CURRENT MEASUREMENT USING
ROGOWSKI COIL
Y. Chekurov, J. Hillstrom
Helsinki University of Technology (MIKES-TKK), Finland

ThP-35 PRECISE MEASURING SYSTEM FOR TRACEABILITY OF HIGH CURRENT TRANSFORMER

STANDARDS
M.N. Surdu, O.A. Ornatsky, M.J. Mukharovsky, D. V. Melestuk, V.V. Kopshyn, V.N. Kikalo
Ukrmetrteststandard, 4, Metrologichna str., Kyiv, Ukraine

ThP-36 RESEARCH OF A NOVEL ROGOWSKI COIL WITH SPECIAL MAGNETIC CORE
Shiyan Ren, Jiang Cao, Huayun Yang

College of Electrical and Electronics Engineering Huazhong University of Science Technology Wuhan, P.R. China

ThP-37 COMPARISON OF CERN AND METAS HIGH CURRENT STANDARDS UP TO 10Ka
Gregory Hudson, CERN, Geneva, Switzerland
Beat Jeckelmann, Jean-Daniel Baumgartner, Federal Office of Metrology Bern-Wabern, Switzerland

Impedance, Co-Chairs: Shakil Awan and Frederic Overney

ThP-38 DIRECT COMPARISONS OF AC RESISTANCE STANDARDS OF VARIOUS
TECHNOLOGY DESIGNS
A. Bounouh', A. Satrapinski?, F. Ziadé', A. Morilhat' and D. Leprat'
1. LNE - 29 avenue Roger Hennequin, Trappes , France
2. MIKES - Otakaari, Espoo, Finland
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ThP-39

ThP-40

ThP-41

ThP-42

ThP-43

ThiP-44

ThP-45

ThP-46

ThP-47

ThP-48

ThP-49

THE EQUIVALENT CIRCUIT OF THE AC RESISTOR AND THE EQUI-POTENTIAL
SHIELDING WITH 1/2 VOLTAGE

Z. Zhang', Z. QU**, Z. Li' and J. Zhao®

1. National Institute of Metrology, No.18, Bei San Huan Dong Lu, Beijing, China

2. Tsinghua University, Qing Hua Yuan, Beijing, China.

3. Yanshan University, No.438, He Bei Street, Qinhuangdao, China

A KELVIN RESISTANCE BRIDGE WITH THE FREQUENCY RANGE FROM DC
TO 100 kHz

L. Huang', Z. Li', Z. Zhang' and W. Zhao®

1. National Institute of Metrology, No.18, Bei San Huan Dong Lu, Beijing, China

2. Tsinghua University, Qing Hua Yuan, Beijing, China.

A NEW METHOD TO MEASURE THE DIELECTRIC LOSS OF TEFLON SPECIMEN OF
CYLINDRICAL TUBE SHAPE

Z.Li', Lu Huang', Z.Zhang', Qing He', J. Zhao ? and B. Han®

1. National Institute of Metrology, Bei San Huan Dong Lu, Beijing, China

2. Tsinghua University, Qing Hua Yuan, Beijing, China

3. Hebei University, Wu Si Dong Lu, Baoding, China

VNIIM-NRC INTERCOMPARISON OF CALIBRATION SYSTEMS FOR LARGE
VALUE CAPACITORS UP TO 10 pF AT FREQUENCIES UP TO 1 kHz

Yu.P. Semenov' and E. So*

1. D.I. Mendeleyev Institute for Metrology (VNIIM) 19 Moskovsky pr., St. Petersburg, Russia

2. Institute for National Measurement Standards - National Research Council of Canada (NRC) Ottawa, Ontario, Canada

THERMALLY CONTROLLED GAS-DIELECTRIC STANDARD CAPACITORS
CONSTRUCTED AT INMETRO
G.A. Kyriazis' and J. Melcher’
1. Instituto Nacional de Metrologia, Normalizagdo e Qualidade Industrial Duque de Caxias - RJ - Brazil
2. Physikalisch-Technische Bundesanstalt2, Braunschweig — Germany

3-D FIELD SIMULATION TO DESIGN A CALCULABLE CAPACITOR
Rae Duk Lee, Yicheng Wang and Gerald J. FitzPatrick
National Institute of Standards and Technology 100 Bureau Drive, Gaithersburg MD, USA

A CAPACITANCE SENSOR SUITE EVALUATION
Svetlana Avramov-Zamurovic', Rae Duk Lee?
1. United States Naval Academy, Annapolis,Maryland, USA
2. National Institute of Standards and Technology, Gaithersburg, Maryland, USA

THE EQUIVALENT CIRCUIT OF AIR CAPACITOR IN HIGH FREQUENCY RANGE
Zhao Jianting'
1. Tsinghua University, Qing Hua Yuan, Beijing, China
2. National Institute of Metrology, No.18, Bei San Huan Dong Lu, Beijing, China

MODIFIED MAXWELL-WIEN BRIDGE WITH AUTO SOURCE BALANCE
Ding Cheng, Lu Wenjun
National Institute of Metrology No. 18, Bei San Huan Dong Road, Beijing, China

A PC BASED SETUP TO DETERMINE TEMPERATURE COEFFICIENT OF
STANDARD INDUCTORS USING DIFFERENCE VOLTAGE MEASUREMENT
TECHNIQUE

Shally Sharma', A.K.Saxena® and Mohd. Saleem?

1. National Board of Accreditation for Testing and Calibration Laboratories New Delhi, India

2. LF and HF Impedance Standards National Physical Laboratory New Delhi, India

PRECISION INDUCTANCE MEASUREMENT ON HIGH PRECISION CAPACITANCE BRIDGE

Jana Horska, Jiri Horsky
Czech Metrology Institute, Okruzni, Brno, Czech Republic
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ThP-50 RESEARCH ON SIMULATION IMPEDANCE 574
Liu Min, Li Yalu, Wei Qiang
Beijing Orient Institute of Measurement and Test, Chinese Academy of Space Technology

ThP-51 A NEW TEST METHOD FOR ELECTRICAL CONDUCTIVITY OF AVIATION FUEL 576
Lianying ZHENG and Chaolai HE
National Institute of Metrology of P.R.China No.18, Bei San Huan Dong Lu, Chaoyang District, Beijing P.R.China

Voltage, Chair: Kyu Tae Kim

ThP-52 A MEASUREMENT SETUP TO CALIBRATE PICOAMMETERS IN DC CURRENT IN 578
THE RANGE 100 pA — 100 nA
P.P. Capra, F. Galliana, M. Astrua
National Institute of Metrological Research (INRIM) Str. delle Cacce, TURIN (Italy)

ThP-53 A THIN-FILM AC-DC THERMAL CONVERTER WITH VO, RESISTIVE SENSING 580
Lucas Di Lillo, Ricardo Garcia, Liliana Fraigi, Héctor Laiz
Instituto Nacional de Tecnologia Industrial (INTI) CC, San Martin, Argentina

ThP-54 DIRECT 10 V JOSEPHSON VOLTAGE STANDARD COMPARISON BETWEEN A 582
PROGRAMMABLE SINIS ARRAY AND A CONVENTIONAL SIS ARRAY
S. Djordjevic', O. Séron', S. Solve? and R. Chayramy”
1. Laboratoire National de Métrologie et d’Essais (LNE); 29 Avenue Hennequin; Trappes Cedex, France
2. Bureau international des poids et mesures (BIPM), Pavillon de Breteuil, Sévres Cedex, France

ThP-55 SNS JOSEPHSON JUNCTION SERIES ARRAYS FOR THE JOSEPHSON ARBITIRARY 584
WAVEFORM SYNTHESIZER
J. Kohlmann, O. Kieler, R. Tuzzolino, B. Egeling, L. Palafox, and F. Miiller
Physikalisch-Technische Bundesanstalt (PTB) Bundesallee, Braunschweig, Germany

ThP-56 CRYOGEN-FREE OPERATION OF PROGRAMMABLE JOSEPHSON VOLTAGE 586
STANDARD WITH A CLOSED-CYCLE REFRIGERATOR
Yonuk Chong, Mun-Seog Kim, Wan-Seop Kim, Kyu-Tae Kim
Korea Research Institute of Standards and Science 1 Doryong-dong, Yuseong-gu, Daejeon, Korea

ThP-57 PRECISE CALIBRATION ON DC VOLTAGE 588
Zhang Xiuzeng, Zhang Lili, Zhao Honggang, Liu Yue, Zou Benxia, and Zhang Jiangtao
Division of Electricity and Quantum Metrology, National Institute of Metrology, China No.18,
Bei San Huan Dong Road, Beijing, China

ThP-58 DEVELOPMENT OF AN AUTOMATED AC-DC TRANSFER MEASUREMENT 590
SYSTEM FOR VOLTAGE AND CURRENT AT LOW FREQUENCIES
AKX Govil, Saood Ahmad, Bijendra Pal, V.K. Rustagi, and P C Kothari
LF & HF Voltage, Current & RF Power Standards, National Physical Laboratory, New Delhi-12, India

ThP-59 MONITORING SYSTEM OF ISOLATION TRANSFORMER POWER SUPPLY 592
Zhao Honggang, Zhang Xiuzeng, Liu Yue, and Zou Benxia
National Institute of Metrology, No.18, Bei San Huan Dong Road, Beijing, China

ThP-60 SETTING UP A BINARY SYSTEM FOR SYNTHESIZATION OF ARBITRARY 594
WAVEFORMS
M. Manzano, R. Zorzano
Instituto Nacional de Técnica Aeroespacial (INTA) Centro de Metrologia y Calibracion — Ctra. a Ajalvir,
p.k. Torrejon de Ardoz (Madrid) Spain

x1



ThP- 61

ThP-62

ThP-63

ThP-64

ThP-65

ThP-66

A SYNCHRONOUS SAMPLING SYSTEM FOR HIGH PRECISION AC MEASUREMENTS

F. Overney, B. Jeanneret, A. Mortara
Federal Office of Metrology METAS, Lindenweg 50, Bern-Wabern, Switzerland

CORRECTION OF SYSTEMATIC ERRORS DUE TO THE VOLTAGE LEADS IN AC
JOSEPHSON VOLTAGE STANDARD
P.S. Filipski', J.R. Kinard’, T.E. Lipe?, Y. Tang’, and S.P. Benz’
1. National Research Council Canada 1200 Montreal Rd. Bldg. M36, Ottawa, Ontario K1A OR6 Canada
2. National Institute of Standards and Technology USA

A TWO-WAY JOSEPHSON VOLTAGE STANDARD COMPARISON BETWEEN
NIST AND NRC

Y. Tang', B. Wood” and C.A.Hamilton®

1. National Institute of Standards and Technology, Gaithersburg, MD, USA

2. National Research Council, Ottawa, Canada

3. VMetrix LLC, Boulder, CO, USA

UNCORRELATED GAUSSIAN NOISE ASSUMPTION IN HARMONIC ANALYSIS
WITH INTEGRATING DIGITAL SAMPLING VOLTMETERS

G.A. Kyriazis

Instituto Nacional de Metrologia, Normalizagdo e Qualidade Industrial Duque de Caxias - RJ - Brazil

AN IMPROVED AUTOMATED CALIBRATION SYSTEM FOR 10V DC REFERENCE
H.Li, Y. Gao
National Institute of Metrology No.18, Bei San Huan Dong Lu, Beijing, China

COMPARISONS OF UKRAINIAN NATIONAL STANDARDS OF ELECTRICAL
UNITS OF THE NATIONAL METROLOGICAL INSTITUTE
"UKRMETRTEST STANDARD"
0. Velychko
State Enterprise “All-Ukrainian State Scientific and Production Centre for Standardization, Metrology,
Certification and Protection of Consumer” (Ukrmetrteststandard), Kyiv, Ukraine

Time and Frequency, Chair: Nate Newbury

ThP-67

ThP-68

ThP-69

PULSED OPTICALLY PUMPED RUBIDIUM ATOMIC CLOCK WITH OPTICAL
DETECTION
LH. Choi'?, Y.-H. Park', S.H. Lee', J.K. Lee', T.Y. Kwon', and S.E. Park'
1. Division of Physical Metrology, Korea Research Institute of Standards and Science, Daejeon, Korea
2. Department of Physics Korea Advanced Institute of Science and Technology, Daejeon, Korea

MAGNETO-OPTICAL TRAPPING OF Yb ATOMS USING AN INTERCOMBINATION
TRANSITION WITH AN OPTICAL FREQUENCY COMB: FOR REALIZING AN
Yb OPTICAL LATTICE CLOCK

M. Yasuda'?, T. Kohno®, F. -L. Hong1’3, H. Inaba', K. Hosaka'?, C. Willis!, A. Onae', S. Ohshima'?, and H. Katori®®

1. NMU, AIST, Tsukuba Central 3, 1-1-1 Umezono, Tsukuba, Ibaraki, Japan
2. The University of Tokyo, Bunkyo-ku, Tokyo, Japan
3. CREST/JST, 4-1-8 Honcho Kawaguchi, Saitama, Japan

ON THE ACCURACY OF TWO-WAY SATELLITE TIME AND FREQUENCY
TRANSFER: A STUDY OF TRIPLET CLOSURES

A. Bauch', L. Breakiron®, D. Matsakis?, D. Piester'

1. Physikalisch-Technische Bundesanstalt, Braunschweig, Germany

2. United States Naval Observatory (USNO), Washington, DC, USA
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ThP-70 LABORATORY EXPERIMENT OF 9.2 GHz FREQUENCY TRANSFER THROUGH 614
A FIBER
CHEN Weiliang'?, LI Tianchu?, LIN Pingwei’, LIN Yige?
1. Beijing Institute of Technology (BIT), ZhongGuanCun South Street, HaiDian District, Beijing, China
2. National Institute of Metrology (NIM), BeiSanHuan Dong Road, Beijing, China

ThP-71 FREQUENCY CALIBRATION BASED ON ADAPTIVE NEURAL-FUZZY 616
INFERENCE SYSTEM
Kun-Yuan Tu!, Wang-Hsin Hsu'?, Jung-Shyr Wu® and Chia-Shu Liao®
1. Dept. of CSIE, Vanung University, Chung-Li, Tao-Yuan, Taiwan.
2. Dept. of EE, National Central University, Chung-Li, Tao-Yuan, Taiwan.
3. Dept. of CE, National Central University, Chung-Li, Tao-Yuan, Taiwan.
4. Telecommunication Laboratories, Chunghwa Telecom Co., Ltd. Chung-Li, Taiwan.

ThP-72 DEVELOPMENT OF AN YTTERBIUM OPTICAL LATTICE CLOCK AT KRISS 618
D.-H. Yu, C.Y. Park, W.-K. Lee, S.E. Park, E.B. Kim, and S.K. Lee
Division of Physical Metrology, Korea Research institute of Standards and Science 1 Doryong, Yuseong, Daejeon, Rep. of Korea

ThP-73 GENERATION OF TWO COHERENT LASER SOURCES SELECTED FROM 620
FEMTOSECOND LASER FREQUENCY COMB AND RESONANT TWO PHOTON
SPECTROSCOPY OF CESIUM ATOM
S.E. Park, E.B. Kim, C.Y. Park, Y-.H. Park, and T.Y. Kwon
Division of Physical Metrology, Korea Research Institute of Standards and Science, Daejeon, Korea

ThP-74 OPTICAL FREQUENCY MEASUREMENT USING AN OPTICAL FREQUENCY 622
COMB GENERATOR BASED ON FREQUENCY SHIFTED FEEDBACK FIBER RING LASER
H.Y.Ryu, H. S. Moon?, H. S. Suh'
1. Division of Physical Metrology, Korea Research Institute of Standards and Science
2. Department of Physics, Pusan National University

Fundamental Constants, Chair: Dave Newell

ThP-75 AN ELECTROCHEMICAL CELL FOR THE FARADAY CONSTANT DETERMINATION 624
F. Durbiano, U. Pogliano, and D. Serazio
Istituto Nazionale di Ricerca Metrologica (I.N.RI.M.) Strada delle Cacce, Torino, Italy

ThP-76 EXPERIMENTAL REALISATION OF THE QUANTUM METROLOGICAL 626
TRIANGLE EXPERIMENT AT LNE: SET-UP AND FIRST RESULTS
B. Steck!, B. Chenaud’, N. Feltin', L. Devoille', A. Gonzalez-Cano', W. Poirierl, F. Schopfer!, G. Spengler',
S. Djordjevic', O. Seron!, F. Piquemal', S. Lotkhov?
1. LNE, 29 avenue R. Hennequin Trappes, France
2. PTB, Bundesallee, Braunschweig, Germany

ThP-77 A QUANTUM CURRENT STANDARD BASED ON PHASE SLIP 628
C. H. Webster', S. P. Giblin', D. Cox'?, T. J. B. M. Janssen', A. B. Zorin®
1. National Physical Laboratory Queens Road, Teddington, Middx. UK
2. University of Surrey, Guildford, Surrey, UK
3. Physikalish-Technische Bundesanstalt Bundesallee, Braunschweig, Germany

ThP-78 TOWARD DIRECT CLOSURE OF THE QUANTUM METROLOGICAL TRIANGLE 630
A. Manninen', O. Hahtela', P. Hakonen?, J. Hassel’, P. Helists®, A. Kemppinen', M. Méttonen?,”, M. Paalanen?,
J. Pekola?, A. Satrapinski', and H. Seppa’
1. Centre for Metrology and Accreditation (MIKES), Espoo, Finland
2. Low Temperature Laboratory, Helsinki University of Technology, TKK, Finland
3. VTT, Sensors, VIT, Finland
4. Laboratory of Physics, Helsinki University of Technology, TKK, Finland
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ThP-79 MEASUREMENT OF THE NEUTRON BINDING ENERGY OF **C1 FOR A

DETERMINATION N h
M. Jentschell, P. Beckerz, J. Krempel"z, B. Lauss4, G. Mana3, P. Mutti'
1. Institut Laue-Langevin, 6 rue Jules Horowitz, Grenoble, France
2. Physikalisch-Technische Bundesanstalt, Bundesalle, Braunschweig, Germany
3. Istituto Nazionale di Ricerca Metrologica, str. delle cacce, Torino, Italy
4. Paul Scherrer Institut, Villigen, Switzerland

ThP-80 PROGRESS ON THE GAMS-6 DOUBLE CRYSTAL GAMMA-SPECTROMETER

J. Krempell’z’ M. Jentschel', P. Mutti!, G. Mana’, B. Lauss®, P. Becker?

1. Institut Laue-Langevin, 6 rue Jules Horowitz, Grenoble , France

2. Physikalisch-Technische Bundesanstalt, Bundesalle, Braunschweig, Germany
3. Istituto Nazionale di Ricerca Metrologica, str. delle cacce, Torino, Italy

4. Paul Scherrer Institut, Villigen, Switzerland

632

634

ThA-2: Radio Frequency, Chair: Kate Remley

1.

CORRECTING FOR NONIDEAL PROBE LOCATIONS IN NEAR-FIELD SCANNING
MEASUREMENTS OF ANTENNA PARAMETERS

R. C. Wittmann, M. H. Francis, and B. K. Alpert

National Institute of Standards and Technology Broadway, Boulder, CO

FREE SPACE ANTENNA FACTOR EVALUATION OF LOGPERIODIC ANTENNA USING
TIME-DOMAIN AND PULSE COMPRESSION TECHNIQUES

Satoru Kurokawa, Masanobu Hirose, Koji Komiyama

National Institute of Advanced Industrial Science and Technology AIST, Umezono, Tsukuba, Ibaraki, Japan

A SIMPLIFIED METHOD FOR THE MEASUREMENT OF MAGNETIC LOOP ANTENNA
Desmond C. Arthur, Yu Ji and Michael P.J. Daly
National Measurement Institute, Australia (NMIA), Lindfield, Australia

TIME DOMAIN ANTENNA RANGE AT KRISS
Joo-Gwang Lee, Jin-Seob Kang, Jeong-Hwan Kim and Tae-Weon Kang

Electromagnetic Metrology Center, Korea Research Institute of Standards and Science, 1, Doryong-Dong, Yusong, Daejon

FREE SPACE ANTENNA FACTOR OF A DIPOLE ANTENNA AND UNCERTAINTY
FROM 1 TO 2 GHz

T. Morioka

Electromagnetic Fields Lab., National Institute of Advanced Industrial Science and Technology (AIST)

BI-LATERAL COMPARISON OF V-BAND ANTENNA GAIN BETWEEN KRISS AND NIST
J. Kang', N. Kang, M. Francis®, and K. MacReynolds2

16:00 —18:00

636

638
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644

646

1. Electromagnetic Metrology Center, Korea Research Institute of Standards and Science (KRISS) 1 Doryong-Dong, Yuseong-Gu,

Daejeon, Korea
2. RF Fields Group, National Institute of Standards and Technology (NIST), 325 Broadway, Boulder, CO, USA

ThB-2:AC-DC Voltage, Chair: Kyu Tae Kim

1.

DESIGN AND FABRICATION OF MJTCs ON QUARTZ SUBSTRATES AT NIST
L. Scarioni!, T. E. Lipe2 and J. R. Kinard?
1. Universidad de Carabobo, Facultad de Ciencias y Tecnologia Departamento de Fisica, Valencia, Venezuela.
2. National Institute of Standards and Technology 100 Bureau Drive, Gaithersburg MD, USA
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2. DEVELOPMENT OF AN AC-DC TRANSFER STANDARD BASED ON NbN/TiN/NbN 650

PROGRAMMABLE JOSEPHSON JUNCTION ARRAY (INVITED)
L. Budovsky, D. Georgakopoulos, G. M. Hammond and T. Hagen
National Measurement Institute, Lindfield, Australia

3. SINGLE-JUNCTION THERMAL VOLTAGE CONVERTERS WITH REDUCED UNCERTAINTIES 652
AT FREQUENCIES UP TO 1 MHz
T. Hagen and 1. Budovsky
National Measurement Institute, Australia, Lindfield, Australia

4. EVALUATION OF LOW FREQUENCY CHARACTERISTIC OF A THERMAL CONVERTER 654
USING A PROGRAMMABLE JOSEPHSON VOLTAGE STANDARD
H. Sasaki, H. Yamamori, T. Yamada, H. Fujiki and A. Shoji
National Institute of Advanced Industrial Science and Technology (AIST) AIST Tsukuba Central 2, Umezono, Tsukuba, Ibaraki, Japan

5. PRECISION AC-DC TRANSFER MEASURMENT SYSTEM BASED ON A 1000-VOLT INDUCTIVE 656
VOLTAGE DIVIDER
I. Budovsky and T. Hagen
National Measurement Institute, Australia, Lindfield, Australia

THC-2, Fundamental Constants, Chair: Terry Quinn 16:00-18:00

1. PROGRESS ON THE LNE WATT BALANCE PROJECT 658
G. Geneves', P. Gournay', F. Villar', D. Haddad', C. Hauck', M, Wakim', P.A. Meury?, T. Madec?,
P. Pinot’, P. Juncar’, S. Merlet*, F. Pereira dos Santos®, J. David® , L. Chassagne®, S. Topeu®
1. LNE; 29, avenue Roger Hennequin, Trappes Cedex, France
2. LNE ; 1 rue Gaston Boissier, Paris, France
3. LNE-INM/Cnam ; 61 rue du Landy, La Plaine St Denis, France
4. LNE-SYRTE, Observatoire de Paris, 61 Avenue de I’Observatoire, 75 Paris, France
5. ENSAM, 8 Boulevard Louis XIV, Lille Cedex, France
6. Laboratoire d’Ingénierie des Systémes de Versailles - 45, avenue des Etats-Unis - Versailles — France

2. PROGRESS ON THE BIPM WATT BALANCE 660
A. Picard', H. Fangl, M. Stock! and C. Urano®
1. Bureau International des Poids et Mesures (BIPM) Pavillon de Breteuil, Sévres, France.
2. National Metrology Institute of Japan, National Institute of Advanced Industrial Science and Technology, AIST,
Tsukuba Central, Umezono Tsukuba, Ibaraki, Japan, on secondment at BIPM.

3. AMAGNETIC LEVITATION TECHNIQUE FOR THE SIMULTANEOUS COMPARISON 662
OF MASS ARTIFACTS IN AIR AND VACUUM
Z. Jabbour, P.J. Abbott, J. Chalfoun, R. Liu, E. Williams
National Institiute of Standards and Technology, 100 Bureau Drive, Gaithersburg, MD, USA

4. IMPROVEMENT IN THE VOLUME DETERMINATION FOR Si SPHERES WITH AN OPTICAL 664
INTERFEROMETER
N. Kuramoto and K. Fujii
National Metrology Institute of Japan (NMIJ), National Institute of Advanced Industrial Science and Technology,
AIST Tsukuba central 3, 1-1-1 Umezono, Tsukuba, Ibaraki, Japan

5. DENSITY MEASUREMENT OF A SMALL ?Si SINGLE CRYSTAL 666
A. Waseda and K. Fujii
National Metrology Institute of Japan (NMIJ), AIST, Tsukuba, Ibaraki, Japan

6. DENSITY OF A SINGLE CRYSTAL NATURAL SILICON SPHERE 668
W. Giardini', P. Manson', M.Wouters', B.Warring’tonl, B.Ward!, C. Walsh?, E. Jaatinen®, M. Kenny4
1. National Measurement Institute, Bradfield Rd. West Lindfield, Australia
2. CUDOS, University of Sydney, New South Wales, Australia
3. Queensland University of Technology, Brisbane, Australia
4. NMI, Australia (retired)
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CPEM 2008 Technical Sessions _

Friday, 13 June 2008

Speaker breakfast

7:30 — 8:30

FA-1: Power, Chair: Tom Nelson 8:30—9:50

1. THE CALIBRATION OF IEC STANDARD FLICKERMETERS USING COMPLEX
MODULATED SIGNALS
P. Clarkson and P.S. Wright
National Physical Laboratory, Teddington, Middlesex, UK

2. TECHNIQUES FOR THE CALIBRATION OF INTERHARMONIC GENERATORS IN

SUPPORT OF LOW FREQUENCY IMMUNITY COMPLIANCE TESTING (IEC61000-4-13)
P.S.Wright and P.Clarkson
National Physical Laboratory, Hampton Road, Teddington, UK.

3. CALIBRATION OF THE THD FUNCTIONS OF ELECTRICAL STANDARDS
R. Arseneau, M. Frigault, J. Zelle
Institute for National Measurement Standards, National Research Council of Canada Ottawa, Ontario, Canada

4. SIMPLE ALGORITHM FOR SAMPLING SYNCHRONIZATION OF ADCs
W. G. Kiirten Ihlenfeld and M. Seckelmann
Physikalisch-Technische Bundesanstalt — PTB

670

672

674

676

FB-1: Radio Frequency, Chair: Dennis Friday 8:30 - 9:50

1. CALIBRATION OF THE STEP RESPONSE OF A 70 GHz SAMPLING OSCILLOSCOPE
USING A NOVEL OPTOELECTRONIC TECHNIQUE
M. Bieler, M. Spitzer, G. Hein, K. Pierz, and U. Siegner
Physikalisch-Technische Bundesanstalt, Bundesallee, Braunschweig, Germany

2. COMPLETE WAVEFORM CHARACTERIZATION AT NIST
P. D. Hale, D. F. Williams, A. Dienstfrey, C. M. Wang, A. Lewandowski, T. S. Clement, and D. Keenan
National Institute of Standards and Technology, Boulder, CO, USA

3. MINIMUM-PHASE RESPONSE RECONSTRUCTION OF SAMPLING OSCILLOSCOPE
BASED ON THE NTN CALIBRATION
Xu Qinghua, Lin Maoliu, Zhang Zhe
Department of Information Engineering, Harbin Institute of Technology, Heilongjiang, P.R.China

4. CALIBRATED BROADBAND ELECTRICAL CHARACTERIZATION OF NANOWIRES
T. M. Wallis, A. Imtiaz, H. Nembach, K. A. Bertness, N. A. Sanford, P. T. Blanchard and P. Kabos
National Institute of Standards and Technology, Boulder, CO, USA,

678

680

682

684

FC-1: Impedance, Chair: Nick Fletcher 8:30 - 9:50

1. NEXT-GENERATION CALCULABLE CAPACITOR USING A TUNABLE-LASER
INTERFEROMETER
Yicheng Wang, Rae Duk Lee, Liang Lu, John Lawall and Akobuije Chijioke
National Institute of Standards and Technology, 100 Bureau Drive, Gaithersburg, MD, USA
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2.

3.

DC AND LOW FREQUENCY HUMIDITY DEPENDENCE OF AN AIR-GAP CAPACITOR
Gert Rietveld and Helko E. van den Brom
NMi Van Swinden Laboratorium, AR Delft, The Netherlands

TRACEABILITY OF CAPACITANCE MEASUREMENTS AT NMi VSL
E.F. Dierikx
NMi Van Swinden Laboratorium, AR, Delft, The Netherlands

688

690

FA-2: Voltage, Chair: Blaise Jeaneret

1.

2,

3.

DEVELOPMENT OF A VOLTAGE DIVIDER BASED ON QUANTIZED HALL
RESISTANCE ARRAYS FOR A HIGH DC VOLTAGE STANDARD II
N. Kaneko', T. O¢', A. Domae', C. Urano!, T. ItataniZ, H. Ishii®, and S. Kiryu4
1. National Metrology Institute of Japan, National Institute of Advanced Industrial Science and Technology
AIST Tsukuba Central 3-1, 1-1-1 Umezono, Tsukuba, Ibaraki, Japan
2. Research Institute of Instrumentation Frontier, National Institute of Advanced Industrial Science and Technology
AIST Tsukuba Central 2-10, 1-1-1 Umezono, Tsukuba, Ibaraki, Japan
3. Nanoelectronics Research Institute, National Institute of Advanced Industrial Science and Technology
AIST Tsukuba Central 2-10, 1-1-1 Umezono, Tsukuba, Ibaraki, Japan
4. Faculty of Engineering, Musasi Institute of Technology 1-28-1, Tamazutsumi, Setagaya-ku, Tokyo, Japan

JOSEPHSON JUNCTION ARRAY DRIVEN BY MODULATED OPTICAL COMBS
C. Urano', N. Kaneko', M. Maezawa?, T. Itatani’ and S. Kiryu3
1. National Metrology Institute of Japan, National Institute of Advanced Industry Science and Technology
1-1-1 Umezono, Tsukuba, Ibaraki, Japan
2. National Institute of Advanced Industry of Science and Technology 1-1-1 Umezono, Tsukuba, Ibaraki, Japan
3. Musashi Institute of Technology 1-28-1 Tamazutsumi, Setagaya-ku, Tokyo, Japan

SOURCES OF NORMAL MODE OFFSET IN PRECISION DMM’S
B. Moore, M.D. Early and L.A. Christian
Measurement Standards Laboratory of New Zealand (MSL) Industrial Research Ltd, Lower Hutt, New Zealand

9:50 - 10:50

FB-2: RF Noise and Power, Chair: Dennis Friday

1.

RABI FREQUENCY MEASUREMENT FOR MICROWAVE POWER STANDARD

USING DOUBLE RESONANCE SPECTRUM
M. Kinoshita, K. Shimaoka, and K. Komiyama
National Metrology Institute of Japan (NMI1J), National Institute of Advanced Industrial Science and Technology (AIST),
1-1-1, Umezono, Tsukuba, Ibaraki, Japan

AN EXPERIMENTAL EVALUATION OF A CRYOGENIC NOISE SOURCE BY A
SLIDING SHORT METHOD IN THE FREQUENCY RANGE OF 8 GHz TO 12 GHz
H. lida, Y. Shimada and K. Komiyama
National Metrology Institute of Japan - National Institute of Advanced Industrial Science and Technology
AIST Tsukuba Central 3, 1-1-1 Umezono, Tsukuba, Ibaraki, Japan

SYSTEMATIC ERRORS IN SHOT NOISE THERMOMETER MEASUREMENTS
Lafe Spietzl, W. Tew!, and R. J. Schoelkopf2
1. National Institute of Standards and Technology, USA
2. Departments of Applied Physics and Physics, Yale University

CALIBRATION OF A 3.5 mm COAXIAL POWER SENSOR USING A TRANSFER STANDARD
Tae-Weon Kang, Jeong-Hwan Kim, Jae-Yong Kwon, Jeong-I1 Park, and J 00-Gwang Lee
Electromagnetic Metrology Center, Division of Physical Metrology, Korea Research Institute of
Standards and Science, Yusong, Daejeon, Republic of Korea

xlvi

9:50—-11:30
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5. NOISE-PARAMETER MEASUREMENT WITH AUTOMATED VARIABLE TERMINATIONS

Dazhen Gu, David K. Walker, and James Randa

National Institute of Standards and Technolog, Broadway, Boulder, CO, USA

706

FC-2: Impedance, Chair: Jurgen Schurr

1.

REALIZATION OF THE HENRY AT METAS
F. Overney

Federal Office of Metrology METAS, Lindenweg Bern-Wabern, Switzerland

A CURRENT-COMPARATOR-BASED HIGH-VOLTAGE INDUCTANCE BRIDGE

E. So

9:50—-11:10

Institute for National Measurement Standards, National Research Council of Canada Ottawa, Ontario, Canada

A NEW SELF-CALIBRATION METHOD FOR A DECADE INDUCTIVE VOLTAGE
DIVIDER BY USING BIFILAR WINDINGS AS AN ESSENTIAL STANDARD

AT WIDE FREQUENCY
K. Suzuki

Agilent Technologies International Japan, Ltd. Measurement Standards Center 9-1 Takakura-cho, Hachioji-shi, Tokyo, Japan

A FOUR-TERMINAL CO-AXIAL PAIR MAXWELL-WEIN BRIDGE FOR THE

MEASUREMENT OF SELF-INDUCTANCE
M. Coté
National Research Council, Ottawa, Canada

xlvii
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