Report on the 6th meeting of the IERS/IVS ICRF2 working group

The meeting was held March 27-28, 2009 at the Bordeaux Observatory.  The following people participated:

Andrei, Alexandre

Boboltz, David

Bolotin, Sergei

Campbell, Bob

Engelhardt, Gerald

Fey, Alan

Gaume, Ralph

Gipson, John

Gontier, Anne-Marie

Gordon, David

Heinkelmann, Robert

Jacobs, Christopher

Kurdobov, Sergey

Lambert, Sebastien

Lanotte, Roberto

Ma, Chopo

MacMillan, Daniel

Nothnagel, Axel

Skurikhina, Elena

Souchay, Jean

Titov, Oleg

The list of topics below was used to organize the discussion:

Position time series - ranking of sources for selection of core and unstable sources

Source structure - application of structure index and evolution ranking to selection of core and unstable sources as complement to time series information

Selection of core and unstable sources

Catalogues:
- error floor from comparisons (analysis centers, modeling, data)
- intrinsic quality or ranking from statistical tests
- remaining cleanup

Configuration for solution(s) for final catalogue
- modeling and estimation
- data
- validation and checking (internal, external)


ICRF to ICRF2 - sources and transformation
Resolution for IAU General Assembly

From the discussion decisions were made (or postponed) to guide the remaining work.  The most immediate action items were summarized and distributed on April 2 (Appendix 1).  The remaining time line is in Appendix 2 but needs more details.  The definitive goal is to finish the work and document ICRF2 in an IERS technical note by June 20.  The draft outline of the technical note is in Appendix 3 with section leads.  In parallel a resolution for the IAU General Assembly has been drafted and will be submitted to the IAU in April.
Source structure

P. Charlot presented a continuous structure index SI = 1 + 2 log Xps (Xps = median source structure over UV plane).  This has been calculated for the mapped sources and will be applied initially to the identification of the worst sources requiring special handling.  For sources with multiple epochs it was suggested to tabulate both mean value and scatter.  The correlation between structure index and time series variability should be studied.
Selection of core and unstable sources

Several approaches were described for identifying the worst behaved sources: visual inspection of time series (D. Gordon), largest post-fit residuals in global solutin (A. Fey), and non-normal distribution of positions about the mean (G. Engelhardt).  D. Gordon was tasked to select the special handling sources based on this information and structure information.
While there are several options for handling unstable sources in the solutions, D. MacMillan noted that treating the sources as arc parameters appeared to give better EOP results.
The question of core sources was left open although there was agreement that a larger number is better than a smaller number in principle.  Two general approaches were discussed: scoring from time series and structure information (A. Fey) and selection from optimization of the transformation from ICRF to ICRF2 (S. Kurdabov, A.-M. Gontier).  It was noted that using all sources for the transformation appears to be worse than using an intermediate number.

Catalogues

D. Gordon reviewed comparisons of analysis configurations, most differences being small or expected.  However the difference between TRF and baseline solutions was larger and systematic in RA, disagreeing with the results from V. Tesmer several years ago.  This needs to be investigated.  C. Jacobs preliminary catalogue comparisons indicated agreement within 1-2 sigmas except for some outliers and sources with very small formal errors.  S. Bolotin described the comparisons using a combination catalogue generated by the arclength method from the GSFC, MAO, OP, GA and USNO results.  Generally the agreement is very good with the GA catalogue somewhat noisier.
Configuration for final catalogue

The consistency of CRF, TRF and EOP being an important consideration, the final configuration will be a TRF solution with the best available modeling now available, specifically pressure loading, thermal deformation, VMF mapping, gradients and VLRF2008a a priori values.  D. Gordon was tasked to update the session list to include recent sessions, the proper VCS sessions and old DSN sessions.  For validation and possibly ranking, the EOP time series will be intercompared and compared with external time series by A. Nothnagel.
Appendix 1.  Email message of April 2, 2009

Dear Colleagues,

This is a brief preliminary note from the meeting of the IERS/IVS/IAU
working groups last week in Bordeaux with 21 attendees.  A more complete
report will be distributed shortly.

The immediate action is the generation of complete solutions by April
15.  The session list will be distributed by D. Gordon.  In particular
the list will include the VCS sessions and the DSN data used in the ICRF
(for completeness) while excluding some regional and polar cap sessions
that degrade the solution.  D. Gordon will also distribute the list of
special handling sources based on time series and structure
information.  C. Jacobs and S. Bolotin will identify the small number of
outliers they found in their comparison and combination.  These outliers
should be excluded from the solutions.  Stars, gravitational lenses and
sources with two or fewer observations should also be excluded.  A. Fey
has already identified sources that should be excluded from specific VCS
sessions.  The other information described above should be available
this week.  The DSN data base files are not all in the IVS data center
but can be retrieved from USNO.

If possible, models for the solutions should include VMF mapping
function (as was done for ITRF2008), a priori gradients, and pressure
loading.  The station NNT/NNR conditions should be applied with the
agreed stations and VTRF2008a.  The source NNR condition should use the
ICRF defining sources except those requiring special handling.

If there is time for two solutions by April 15, a second solution not
including the VCS session would be desirable.  It was noted at the
meeting that some sources are poorly observed in the non-VCS sessions
and have better positions using the VCS data.

Appendix 2.  Remaining time line (needs further details)

Section introductions 15 Apr

Combination analysis 17 Apr - SB

Comparison analysis 24 Apr - CJ

Transformation tests 24 Apr - AMG

Decision on catalogue 30 Apr - all

Transformation and core sources 8 May – AMG, SK, PC, DG

Final draft TN text June 20 CM, AF, JG, AMG 
Appendix 3.  Draft outline for IERS Technical Note 35

Abstract

Introduction – CM

Data – DG, AF, CJ

Source structure evolution apparent motion – PC

Source selection, ranking – DG, AF, PC

Software – all (few paragraphs, reference)

Comparisons for modeling, data, estimation – DG

Comparisons of analysis centers – CJ

Comparisons via combination – SB

Solution configuration and statistics – 

Transformation from ICRF – AMG

External validation (EOP, TRF) – AN

External validation – other frequencies – CJ, AF

Source ranking for future ICRFs - 

Conclusions and future – CM

