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1 Proposed agenda for the CCL/CCTF joint group meeting

1. Opening of the meeting, appointment of a secretary and approval of the agenda.

2. Allocation of time to be spent on each item.

3. Review of CCL and CCTF discussions that led to the meeting.

4. Formation of a joint working group.

5. Discussion of and decision for a common list.

6. Criteria for identification of possible candidates for a secondary representation of the second (or a potential future redefinition of the second).

7. Gathering of information, from the WGMeP meeting and other meetings if available (CCTF, RMO’s, questionnaire Spring 2002, response to the questionnaire Spring 2002, Tampa meeting) of the up to date data on performance of possible candidates.

8. Proposals for frequency sources to be included in a common list CCTF/CCL as proposed at Tampa meeting. 

9. Current state of comparison methods for such frequency standards.

10. Methods for measuring radiations out of range of comb capability.

11. Discussion on the next steps. This will include a decision on how to maintain and publish these values. Options include:

· the Mise en Pratique group’s report;

· a new joint publication from the CCL/CCTF group which would include some of the values in the Mise en Pratique and some discussion on how this subject is to be dealt with in the future;

· generating a list of all evaluated/recommended frequencies that can serve the need of various fields in science and technology, with entries for the realization of the metre  and entries of secondary representations of the second, and other purposes.

12. Identification of a smaller joint working group to be responsible for the draft document if we follow option 2.

13. Future of the joint group.

14. Next meeting.

Joint Committee CCL/CCTF report to the CCL
11-09-2003

The following report highlights the discussions and outcomes of the meeting of the Joint Working Group CCL/CCTF which was held at BIPM on Tuesday 9 and Wednesday 10 September 2003. 

The meeting was attended by 25 delegates drawn from the CCL and the CCTF, 5 guest observers and 9 members of BIPM staff (see above). The meeting was headed by the President of the CCL, Dr Chung, and the Director of the BIPM, Dr Quinn. The chairmen were Dr Riehle from PTB and Dr Gill from NPL.    

Executive Summary 

· Criteria for acceptance and working procedures for proposing  potential secondary representations of the second to the CCTF

The joint CCL/CCTF working group developed the structure, acceptance criteria and working procedures for proposing potential secondary representations of the second for acceptance by the CCTF.  Criteria include a performance within an order of magnitude of the primary standard of that date, and a fully evaluated uncertainty budget. 

· List of  frequencies appropriate for secondary representations of the second
No optical radiations were selected during the meeting, the only candidate would, however, seem to be the Rb microwave standard. This possibility will be discussed during the next joint CCL/CCTF working group that will be held at the BIPM on 30th March 2004.
 .

Introduction

At the opening of the meeting, Dr Zucco of the BIPM was appointed secretary of the meeting, and the proposed agenda (see above) was approved. 

Since the joint working group was formed by members belonging to the two different time and length communities, Prof Leschiutta opened the meeting. He presented the role and aim of the CCTF and the reasons that led to the establishment of a working group whose task was to draw up a list of frequency sources that CCTF could use as secondary representations of the second.  

Dr Riehle presented a review of the discussions that led to the present meeting and reported on the meeting of the CCTF working group in 2001, mentioned by Prof Leschiutta, and whose task was to propose to the next CCTF meeting a list of radiations to be used as  secondary representations of the second. As a consequence, the CCTF accepted recommendation CCTF 1 (2001) that a list of secondary representation of the second should be established. In September 2001 the CCL formulated a recommendation to the CIPM for an updated list of radiations for the practical realization of the metre (Mise en Pratique). Later in 2001, the CIPM recommended that discussions between the CCTF and the CCL should continue, possibly leading to a joint CCL/CCTF working group to set up a single list of frequencies that would include reference frequencies for the realization of the definition of the metre and frequencies used as secondary representations of the second. 

In February 2002 a questionnaire (document CCL-CCTF/03-04) was sent to the members of the CCTF-WG by its Chairman Dr Riehle. Later, in May 2003, the CCTF-WG with guests from the CCL had an informal meeting in Tampa, USA (Florida) during the joint meeting of the 17th EFTF and the 2003 IEEE IFCS. The meeting agreed on the purpose of the list of secondary representations of the second and on the fact that  a single list should be prepared and periodically updated by the Joint WG. It was agreed that each entry should carry labels stating either that the transition is approved as a reference transition for the realization of the meter, or that the transition is approved as a secondary representation of the second. The number of CCTF- attributed transitions would currently be small and should, deliberately be kept small by applying stringent requirements. From the answers to the questionnaire, there was no complete agreement about the relative uncertainty that the secondary representation of the second should have. Another outcome was that a detailed publication in a peer-reviewed paper must exist and must justify the uncertainty for realizing the unperturbed transition frequency. The Group also discussed the extent to which this uncertainty should be larger than that of the current primary frequency standard. It came to the view that this uncertainty should be substantially lower than that of a high quality GPS- disciplined oscillator, and preferentially be not more than a factor 10 above the current uncertainty of primary frequency standards. To gain confidence in the suitability for the purpose, there should either be a number of repeated, independent measurements with respect to a primary frequency standard, or measurements using standards in different laboratories should be available. 

Dr Gill (NPL), chairman of the CCLMeP, presented the results of the MeP meeting that was held on 8th and 9th September at BIPM. During this meeting only a few  existing radiations of the MeP had been reviewed. No new radiations had been proposed. Finally, the discussions of the list of possible secondary representations of the second were postponed pending the outcome of the CCL-CCTF meeting. 

Prof MA (BIPM) presented the latest results of comb comparisons carried out between two travelling combs - one portable from BIPM and one portable from ECNU (East China Normal University) - and the NIST fixed comb at Boulder.  Prof Ma pointed out that the comb measurement capability promised an exciting future for optical frequency standards, particularly when transferring the performance of optical standards to other optical or to the microwave region.

It was agreed that the joint CCL/CCTF working group would sit between the CCTF, which is concerned with secondary representations of the second, and the CCL, which is concerned with the realization of the definition of the metre. It confirmed that there would be only one list of recommend radiations, within which some radiations would relate to the realization of the metre, and others would relate to the secondary representations of the second. The joint CCL/CCTF working group should review and discuss the uncertainty budgets of the proposed standards and should evaluate its validity before making their recommendation to the CCTF that  the standard be added to the list of frequencies is appropriate for secondary representations of the second. The joint working group would keep the CCL informed about its activity.
Following this, the discussion centred on the list of radiations common to CCL and CCTF. Prof Leschiutta reminded the meeting that this was required by the next meeting of the CCTF in 2004 as recommended in recommendation CCTF1 (2001). However it was agreed that it was too soon to draw up a common list. 

The discussion then concerned the other point of the agenda, namely the criteria for identification of possible candidates for a secondary representation of the second (or a potential future redefinition of the second). The proposal from the NIST / JILA group (document CCL-CCTF/03-24) served as a basis for discussion. Finally, it was agreed that:

1) The SI value of the unperturbed frequency of a quantum transition suitable as a secondary representation of the second must have an uncertainty that is evaluated and documented so as to meet the requirements adopted for the primary frequency standard for use in International Atomic Time. 

2) This uncertainty should be no larger than about a factor of 10 of the primary standards of that date that serve as the best realizations of the second. 

It was finally agreed that the joint CCL/CCTF working group should meet on the 30th March 2004 – immediately prior to the CCTF. Its membership would be drawn from IEN, BNM, NMIJ, NIST, NRC, PTB, VNIIFTRI under the joint chairmanship of Dr. Patrick Gill, NPL and Dr. Fritz Riehle, PTB. Consensus was achieved that the list of members has to be regarded as a dynamical one.

The main aim of this working group would be to discuss the Rb microwave standard as a possible candidate for the secondary representation of the second.

The three powerPoint presentation slides agreed by the meeting are attached as Annex 1
Annex 1: The three PowerPoint slides agreed by the meeting:
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Requirements for consideration as secondary

representations of the second

1) The SI value of the unperturbed frequency of a quantum transition

    suitable as a secondary  representation of the second must have

    an uncertainty that is evaluated and documented so as to meet the

    requirements adopted for the primary   frequency standard for use

    in International Atomic Time.

2) This uncertainty should be no larger than about a factor of 10 of

     the primary standards 

of that date

 that serve as the best

   

  realisations of the second.
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Working procedure

The joint CCTF and CCL working group should review and 

discuss the proposed standard's uncertainty budget and 

evaluate its validity before making their recommendation 

to the CCTF for the standard being added to the list of 

frequencies appropriate for secondary representations 

of the second.

The joint working group would keep the CCL informed 

about its activity

. 








