Report on the 4th meeting of the IERS/IVS ICRF2 working group
The meeting was held at the Technical University of Dresden courtesy of the Journees 2008 and its LOC.  Members attending were D. Boboltz, S. Bolotin, A. Fey, R. Gaume, A.-M. Gontier, C. Jacobs, S. Lambert, C. Ma, Z. Malkin, A. Nothnagel, E. Skurikhina, and V. Zharov.  Also present were H. Schuh and Y. Yatskiv.

Since the original work schedule has slipped, the meeting began with whether the work should be completed as planned for the IAU General Assembly in August 2009 or formally delayed until the next General Assembly in 2012.  R. Gaume point out that the IAU might be more reluctant to adopt another radio ICRF in 2012 given the prospect of a much more extensive optical ICRF from the GAIA interim catalogue shortly thereafter.  He also noted that setting a later deadline could have similar slippage and no progress.  After some discussion it was decided to proceed but with greater urgency and commitment.  The time for informing the general astronomical community to get acceptance and for preparing the IAU resolution will be limited, however.
The following list of topics was used to guide the discussion.  No definitive conclusions were drawn but specific action items were set.  These cover two main areas, time series and catalogues, and some specialized items.  The action items do not cover all the work remaining.

· Time series

·  review of analyses presented at Journees by Malkin, Bolotin, Zharov, and Skurikhina
·  what information can be derived from the current time series and analyses

·  whether time series should be redone for uniformity and improvement

·  additional time series analyses

·  Catalogues

·  selection criteria for global and unstable sources for catalog generation

·  generation of catalogues with uniform list of sessions, unstable sources 

·  catalogue comparisons and analyses

·  final catalogue analysis – combination?

·  Source structure

·  status of mapping, structure indices, compactness

·  application to selection of global and unstable sources

·  ICRF – ICRF2 link

·  sources, transformation

Time Series

There were different views on the amount of information available in individual series or the ensemble of series.  It is clear that interpretation is not straightforward.  V. Zharov concluded that for some sources different series lead to quite different results.  It was decided to try to clarify the situation by concentrating on a smaller number of worst and best cases to be reanalyzed more uniformly.  At this point time series alone do not provide definitive criteria for selecting unstable and stable sources.  The major problem is the data heterogeneity in density of epochs and time interval.

Action items for time series:

By Oct. 6 – V. Zharov to identify 20 most stable sources and 25 most unstable sources with a least 1000 epochs.

By Nov. 1 – Working group members to regenerate or extend time series for these sources treating only the target source as arc and the remaining sources as global.  Sessions to be used from D. Gordon’s recent list.  Remaining analysis configuration was not defined, e.g., TRF vs stations free, but it would probably be worthwhile to try both and compare.
By Dec. 1 – Z. Malkin, V. Zharov and S. Lambert to analyze new series and compare conclusions about source and series behavior.

Catalogues
H. Schuh raised the issue of a combination for the final catalogue and asked each person for an opinion.  Generally there was agreement that a combination might have some advantages.  However, A. Nothnagel noted that rigorous combination is a field of expertise in itself that has not yet been developed for the CRF.  At present not all analysis centers produce SINEX normal equations that can be used in a rigorous combination.  The possibility of doing a conventional compilation catalogue was discussed and will be explored.  Whether this will be a useful result may depend on how systematically the various catalogues differ.  The issue will be brought up to the IAU working group.
The questions of weighting in analysis and setting uncertainties for the results were touched upon.  C. Jacobs mentioned that MODEST can use source-dependent additive noise to handle excessive scatter.  The added noise values in older Mark III data bases and NGS cards are now obsolete because the analysis models and estimated parameters have since been greatly improved.  For the ICRF2 catalogue it may be better to inflate errors by source rather than uniformly.  Studies using data subsets are necessary, if possible with granularity as fine as alternate observations, to calibrate the formal errors.  Solutions with alternate sessions or larger time intervals are straightforward.
There was some discussion about the number and distribution of core or defining sources.  The minimum should not be fewer than currently, and a larger number around 400 would be desirable.  Z. Malkin suggested dividing the sky into equal-area segments and selecting the “best” source in each segment to get a uniform distribution.  In the mid south these sources would inevitably have larger errors as well as greater rms scatter.  The selection of the core or defining sources does not affect the generation of test catalogues but might affect comparisons.

Action items for catalogues:

By Oct. 6 –

D. Boboltz to distribute list of 34 NNT/NNR stations

C. Ma to distribute list of “special handling” sources derived from time series – large scatter and/or systematic behavior
By Nov. 1 – 

Working group members to generate two catalogues, one with all sources global and one with “special handling” sources arc or otherwise allowed to have variable positions.

Analysis configuration for these catalogues: TRF (station positions and velocities global); special handling for GILCREEK, HRAS 085 and possibly PIETOWN (USNO to investigate PIETOWN effect); episodic motion for earthquakes and repairs; NNT/NNR with respect to ITRF05 using D. Boboltz list; x-pole, y-pole, UT1, deps, dpsi (or dX, dY) estimated; IAU2000 N/P; gradients adjusted with non-zero a priori; axis offsets fixed to IVS standard values; delays only; sessions from D. Gordon’s recent list excluding VCS sessions.
Submissions: source catalogues, TRF, EOP – formats to be (re)distributed

By Nov. 20 – Catalogue comparisons and analysis by C. Jacobs, Paris Observatory, Z. Malkin.

By March – S. Bolotin to run and analyze solutions decimated by scan and by observation.

Source structure

There was not much said about source structure, in part because P. Charlot had a conflicting meeting.  USNO and Bordeaux are keeping up with the current RDVs for source mapping.  Time series of compactness as defined by USNO may be available at the end of the year.  At this point the structure information to be applied to selecting core or defining sources is not fully organized.  Given the heterogeneity of the data distribution, an important question is whether conclusions drawn from the position or structure time series of the well-observed sources can be extrapolated to the much larger number of poorly observed sources.
Action item for sources:

By Dec. 1 – A. Fey to report on the applicability of well observed sources to poorly observed sources.

Further meetings: 
It was agreed to have another working group meeting in conjunction with the EVGA and analysis meetings in Bordeaux in late March.  It was also proposed to have a meeting in the Dec. – Jan. time period, possibly in Washington and depending on potential attendance.  For the Bordeaux working group meeting, at which final decisions would be made, it was proposed that position papers should be prepared and circulated for discussion.  The topics could include:

1. Conclusions from catalogue comparisons and analysis

2. Conclusions from time series analysis

3. Rationales for and lists of core or defining

4. Considerations and conclusions about a final compilation catalogue
5. Internal consistency, e.g., from data subsets

6. External consistency, e.g., EOP

7. Conclusions from analysis of TRF and EOP results

8. Application of source structure

9. Transformation between ICRF and ICRF2
