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	Summary and Purpose of Document
The document contains a description of the activities carried out by PMOD to ensure the stability of the World Radiometric Reference and its traceability to SI.



ACTION PROPOSED

The meeting is invited to take this information in consideration when reviewing the statistical basis of the WRR factors and plans for more robust method for their derivation and traceability of radiation measurements to SI. 

Stability of the WRR and statistical basis for the WRR factors

Since the last International Pyrheliometer Comparison (IPC-X) in 2005 the WRR appeared to be stable. However, a couple of individual WSG instruments experienced problems. (See also Figure “wsg_ratios.ps”.)

1. The WSG instrument HF18748 suffered from sudden drops in its sensitivity twice in late 2006 and early 2007. The instrument was checked thoroughly but the cause for the drops could not be determined. It was decided to continue operation of this instrument but to exclude it from the calculation of the WRR. Very recently we saw indications of a partial recovery.

2. In 2006 the WSG instrument CROM2L suffered from large scatter in its readings but recovered to normal afterwards. The CROM2L was not used to calculate the WRR during the period of increased scattering.

On top of the above mentioned problems, the WSG instrument PAC3 shows its “usual” annual undulation. This instrument is not used as a reference for calibrations but only to calculate the WRR factors during IPCs. Since the IPCs always occur at the same time of the year the annual undulation does not affect the WRR factors.

If the HF18748 will not recover or cannot be repaired the statistical basis for the WRR factors will be reduced in the upcoming IPC-XI (2010).

Following the recommendations by the CIMO-ET meeting in February 2006 the WSG instrument PMO2 was repaired under tightly controlled conditions. After removal of the signal amplifiers and re-characterization of the control electronics the PMO2 compared to the WRR exactly as expected. The WRR factor remains valid and the instrument is stable.

The compatibility of the WRR with the SI system of units could be confirmed during laboratory calibrations of PMO6 space radiometers against the cryogenic standard at the National Physical Laboratory (NPL, UK) in spring 2008. While this was not a fully traceable WRR-to-SI comparison (like the one published in Metrologia 45, 377, 2008) the results of the calibration agreed with the published WRR-to-SI relationship.

In July 2009 a comparison of two PMO6 radiometers to the TSI Radiometer Facility (TRF), which is traceable to the NIST cryogenic standard, took place at LASP in Boulder, CO. Unexpected technical problems delayed the analysis of the data and a conclusion is not yet possible.

The WSG instrument PMO5 participated in the RPCs of RA IV (Golden, CO, USA, September 2006) and RA II (Tsukuba, Japan, January-February 2007). The published results confirm the results of IPC-X (2005).

Furthermore a PMOD/WRC transfer standard group (not WSG instruments) participated in the U.S. NPCs 2007 and 2008 at NREL, Golden, CO.

In spring 2007 a joint project of PMOD/WRC, NPL, and METAS (Bern, Switzerland) was launched to design and build a Cryogenic Solar Absolute Radiometer (CSAR). The main goal of the CSAR project is to fully integrate the TSI measurements in the SI system of units, as required by the WMO-CIPM mutual “Agreement between the World Meteorological Organization and the International Committee for Weights and Measures” (2001). The CSAR will be able to participate in BIPM key comparisons and thus provide the missing link between the WRR and the SI.

Three scenarios of addressing the future of the WRR were presented to the NEWRAD 2008 conference.
1. WRR based on WSG mean value determined during IPCs (business as usual)

2. WRR based on “worldwide” mean value determined during IPCs

3. WRR strictly traceable to SI through the CSAR

We propose the 3rd scenario to be followed.
_________________
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