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Towards the propagation
of AC Quantum Voltage Standards



Status of ACJVS in metrology:

•used only in a small number of NMI,
•traceability to AC quantum standards maintained by a 
•small number of NMI,
•limited research and transfer to industry.

Project goal:

To increase ACJVS dissemination and research capability.

Objectives:

•Transfer experience and expertise
•Design a new practical ACJVS
•Good Practice Guide on the use of ACJVS
•Establish future collaboration between metrological institutes 
working on ACJVS
•Create individual strategy for NMI development in ACJVS metrology



Results:

Collection of training materials

Contains 250 pages focused on 
ACJVS, publicly available on 
project webpage.



Results:
Transfer of experience:
110 Research visits

1  Research Mobility Grant

NPL: 
•Adam Tatar( GUM)
•Recep Orhan (TÜBİTAK)
•Vitor Cabral (IPQ)
•Helge Malmbekk (JV)
•Javier Díaz de Aguilar (CEM)

PTB: 
•Martin Šíra (CMI)
•Damir Illic (FER)
•Raúl Caballero Santos (CEM)
•Vitor Cabral (IPQ)
•Bostjan Voljc (SIQ)
•Josef Pribil (BEV)
•Adam Tatar (GUM)
•Paolo Durandetto (INRIM)



Results:

Research topics of visits:

•Calibration of ADC by a specific waveform generated by JAWS
•Direct calibration of AC source using AC Quantum Voltmeter
•Calibration of voltmeter using PJVS and transfer standard 
based on DAC
•Frequency response and stability of ADC using both JAWS and 
PJVS



Results:

Research Mobility Grant (4RPT01-RMG1)
PTB – 2017 May 1 - July 31 
Paolo Durandetto (INRIM)

Aim:
•refinement  of  ACJVS  based  on  
programmable  and  pulse-driven 
Josephson arrays for simplifying system 
management in dissemination-oriented 
laboratories
•facilitating knowledge transfer in the field of 
quantum standards for time-dependent 
voltages.

Outcome:
Experiment transfer knowledge  to the 
INRIM and the consortium



Results:

Preparation of a new ACJVS design

•Quantum traceable waveform generator

•Based on combination 
of ultrastable DAC and PJVS

•DAC directly 
corrected by PJVS

•DualDAC 2
VTT/MIKES – Aivon



Results:

ACQ standards intercomparison

•A pioneering intercomparison will take place in 2017

BIPM ⟷ NPL ⟷ PTB

•The comparison will be used to validate the new AC quantum 
design.

• This will serve as a basis for future worldwide bilateral and pilot 
comparisons of ACQ standards. 



Results:

Startup Survey

A questionnaire to collect info on participants plans/aims
13/14 replies from Participating Institutes and BIPM

Questions on:
•Motivations
•Measurement capabilities
•Cooling techniques
•Cooperation setup
•Expectations from ACQ-PRO

Outcome:
Participants interest on practical know-how improvements (input 
for Best Practice Guide) but not only aimed at calibrations.

Willing to tightly cooperate, possibly sharing systems.



Results:

Good Practice Guide on the use of AC quantum voltage 
standards (in development).

Instruments, configuration, cryogenics, how to use.



Results:

Establishing working group on ACJVs Cryogenics  

•Aimed at the development of an European research network on 
JVS cryogenics, and application of cryocoolers to JVS.
•Sharing experiences, tricks, know-how.
•Special chapter on Good practice guide: FCT, INRIM, IPQ



Ongoing: Establishment of working group on ACJVS

Aim: “...future cooperation between European NMIs 
working on AC quantum voltage standards”

will include project partners, potential collaborators, 
experts (including non-Eu)

will work in close collaboration with the relevant existent 
TC & groups (EURAMET TC-EM “DC &

Quantum Metrology”, “Low Frequency” and “Power and 
Energy”..)

Terms of Reference preparation at draft stage 2



Everyone is welcome to collaborate

Project timeline: 2015 – 2018

Partners: CEM, BEV, CMI,  FER, GUM, INRIM,
IPQ, JV, NPL, PTB, SIQ, TUBITAK

Collaborators: BIPM, SUPRACON

Project coordinator: Javier Díaz de Aguilar
jdiaz@cem.minetur.es

Website:   http://acqpro.cmi.cz/

Everyone is welcome to collaborate:

suggestions for the best practice guide, participate on the creation 
of working group, comment the comparison, ...


