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Questionnaire previous to the 2003 meeting of the ad hoc CCL/CCTF joint  working group

NPL Response

1. Frequency sources in the microwave and/or in the optical domain

1.1. Have you made absolute frequency measurements of existing sources included in the CCL list of recommended radiations (Mise en Pratique 2001)?

Yes, including 

88Sr+ @ 445 THz, 171Yb+ @ 642 THz (listed below)

 He-Ne/I2 @ 473 THz, He-Ne/I2 @ 552 THz (listed in CCL questionnaire

If yes, please list the values and uncertainties obtained and the method used (comb, chain or other techniques) and refer to the publication in which they may be found. Please be sure to include measurements made in other laboratories in your country.

88Sr+ 2S1/2 - 2D5/2 674 nm electric quadrupole transition:


(i) f = 444 779 044 095. 52 (10) kHz 

H S Margolis, G Huang, G P Barwoo, S N Lea, H A Klein, W R C Rowley, P Gill and R S Windeler  Phys Rev A 67 032501 (2003)


(ii)
New measurements underway, to be reported at CCL 


171Yb+ 2S1/2 - 2F7/2 467 nm  electric octupole transition:

(i) f = 642 121 496 771. 26 (23) kHz

P J Blythe, S A Webster, H S Margolis, S N Lea, G Huang, S-K Choi, W R C Rowley, P Gill and R S Windeler Phys Rev A (Rapid Comm) 67 020501(R) 2003

(ii)
New measurements are underway, to be reported at CCL. Preliminary analysis of these measurements are in agreement with the CCL recommended radiation value, but are discrepant with the Blythe et al (2003) value listed under (i). We hope to resolve this discrepancy by the CCL 

All measurements by femtosecond comb technique
1.1.1. Do you think that these sources could be proposed as candidates for secondary representations of the second?

Yes, in due course, after further systems improvement and evaluation of stabilities and uncertainties 




1.2. Have you made absolute frequency measurements of existing sources not included in the CCL list of recommended radiations (Mise en Pratique 2001)?

No

If yes, please list the values and uncertainties obtained and the method used (comb, chain or other techniques) and refer to the publication in which they may be found. Please be sure to include measurements made in other laboratories in your country.

1.2.1. Do you think that these sources could be included in a up dated list of recommended radiations and/or proposed as candidates for secondary representation of the second?

Not applicable

1.3. Are you currently developing new frequency sources?

Yes




If yes, please give a brief description of your experiment.

(i) 88Sr+ 2S1/2 - 2D5/2 674 nm electric quadrupole transition

A new 88Sr+ end-cap trap has been introduced enabling micromotion reduction in 3-D. Improved 2-stage temperature control of the ULE supercavity has been introduced, resulting in probe laser drift rates at the 0.1 Hz s-1 level, and probe laser linewidths of ~ 40 Hz. Corresponding cold Sr+ ion linewidth of ~ 70 Hz have been observed. Femtosecond comb measurements of the 674 nm clock transition are underway, with preliminary numbers which confirm our previous measurements.

(ii) 171Yb+ 2S1/2 - 2F7/2 467 nm  electric octupole transition

A preliminary systematic shift and uncertainty budget appropriate to a 4 kHz cold ion linewidth and high magnetic field operation has been published [Blythe et al 2003 Phys Rev A (Rapid Comm) 67 020501(R)  ]. Under those conditions, ac Stark shift and second order Zeeman shift are the dominant parameters. These have been measured and coefficients derived. More recently, two significant operational improvements have been made. These include operation in low magnetic field environment ( few (T) with polarization spinning to avoid population trapping in the ground state, and vibration/acoustic isolation improvements to the ULE cavity-stabilised Ti:sapphire probe laser. This has resulted in a probe laser fundamental linewidth of < 90 Hz, and when frequency-doubled to interrogate the 171Yb+ octupole clock transition, a corresponding cold Yb+ linewidth of < 180 Hz. These have resulted in much reduced magnitudes of the ac Stark and 2nd order Zeeman shifts, which are projected to become smaller than other shifts such as the quadrupole shift once cold ion linewidths in the sub-Hz range are achieved. 

At present, further femtosecond measurements on a reduced linewidth cold ion are underway. Preliminary data is in agreement with our original measurements [Lea et al 2002, Proc 6th Symposium on Freq. Standards & Metrology, ed P.Gill, World Scientific pp 144-151], but is discrepant with our recent measurement [Blythe et al 2003 Phys Rev A (Rapid Comm) 67 020501(R)]. We hope to resolve this inconsistency before CCL.

2. Working group

2.1. Concerning the membership of the joint CCTF/CCL, do you agree on

2.2.1. including all the members of the CCTF working group on the secondary representations of the second and all the members  of the CCL MeP working group?

No
2.2.2. including some of the members of the CCTF working group on the secondary representations of the second and some of the members  of the CCL MeP working group?

Yes




2.2.3. nominating experts from laboratories that are not members of the CCTF and the CCL?

Possibly

If so, who would you like to propose? Note that we may need to restrict the numbers so that it may be necessary to restrict the number of such people.


……………………………………………………………………………………….

……………………………………………………………………………………….

2.2. Do you agree that the chairpersons of the joint CCTF/CCL working group should participate in the forthcoming CCTF and CCL meetings so that a direct report can be given?

Yes




2.3. Do you think that the joint CCTFL/CCL working group should regularly meet apart from the CCTF and CCL meetings?

Yes




