VIRGO SPM on SIMBA98

The flight spare instruments (SPM1, SPM2) were flown on the stratospheric balloon experiment SIMBA98 in order to re-calibrate the SOHO flight instruments (SPM3, SPM4) and to determine a solar spectral irradiance change since the beginning of the mission. This scientific goal of VIRGO has so far eluded a direct observation due to the strange ageing behaviour of the VIRGO backup instruments.

The spare units were first calibrated against two standard lamps and compared with the lamp calibrations done in 1993. Both instruments show an increase in responsivity of 0.7% to 1.5% over 1765 days of shelf life when assuming that the lamps have remained stable. This trend has the same sign and approximate magnitude as the trend observed in the red and blue channels of the backup instrument onboard SOHO which have increased by 0.4% over 1000 mission days. Their smaller increase might be explained by a superposed degradation due to the repeated exposure during backup operations. The constant green channel onboard SOHO however is in contradiction with above hypothesis.

The center wavelengths have shifted slightly redwards, about 0.15nm for the 402nm to 0.72nm for the 862nm channels {Re-evaluation of radiometric lamp calibration using proper spectral shapes}
SPM1 has taken 60 measurements from SIMBA98 that were corrected for residual atmospheric trans​mission by MODTRAN 3.7 calculations using a model atmosphere with improved height resolution in the range from 25 to 45 km and an ozon concentration at ground level of 292 DU. Finally, the balloon results were normalized to a mean Sun-Earth distance of 1 AU taking into account Earth's radius and balloon height. SPM2 had only 9 measurements preceeding those of SPM1 and was not yet considered. The resulting solar spectral irradiance values lay 1.5%(402nm), 2.1%(500nm) and   4.4%(862nm) below the WRC85 solar spectrum atlas. Langley extrapolations by sunphotometers from Jungfraujoch in 1993 and from Mt. Lemmon, AZ in 1995 confirm values that are 1-2.2% lower than this solar atlas, see Schmid et al.(1998). These sunphotometers were calibrated at Davos by the same lamps, as well as by lamps at University of Arizona, Tucson. 

Onboard SOHO, SPM4 took measurements during a backup operation on October, 19th which are related to October, 22th  (SIMBA98)  using its ratio to SPM3 and a correction for the continuing degradation of SPM3 during the 3 days inbetween. The original Lamp calibrations of SPM4 were re-evaluated the same way as the re-calibrations for SPM1, yielding slightly different values than what are used SOHO operations, and applied to the SOHO measurements. Thus, simultaneous measurements of the solar spectral irradiance from satellite SOHO and stratospheric balloon SIMBA are compared assuming constant calibration lamps. The values agree within <=0.5% which is a very good result for this type of experiments.

Both spare instruments were also calibrated by the trap detector. The red and green channels resulted in 3.0 and 1.7% lower, the blue channel in a 2.4% higher responsivity than determined by the lamp calibration. The result for the two first channels point in the same direction as what was  observed with the PFR instrument: insufficient sensitivity to measure the contributions from the wings of the filter bandpass. 

