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Introduction & motivation

• Deep Mrk 509 study in 
2011 revealed wiggles 
in RGS1/RGS2 effective 
area

• SAS 13.5.0 contains 
many improvements in 
a.o. wavelength 
binning.

• In 2015, follow-up 
study of RGS effective 
area. 
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Mrk 509, Kaastra et al. (2011)



Two data sets

• Data set for RGS-pn comparison (840 ks)
PKS 2155-304
3C 273
H 1426+428

• Data set for RGS analysis (4.1Ms)
Mrk 421
PKS 2155-304
3C 273
H 1426+428
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RGS data analysis

• SAS version 13.5.0
• Make spectral fits (SPEX) using power law and ‘hot’ absorption 

model
• Convert count spectra into fluxed spectrum using best fit model
• Bin fluxed spectra into 1 A bins  

PN Analysis

• 1: Power-law fit + hot in 0.3-2.5 keV range
• 2: Spline fit in 0.3-10 keV range
• Converted to fluxed spectra
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RGS1/pn trend over time
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Trend in RGS2/RGS1 in 26-27 A band
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26-27 A



Fitting trends to all RGS bands
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Fitting parameters trend and jump
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High-Resolution fitting

Improvements of the models:

• Including dust absorption in 
absorption models

• Include spectral curvature in 
power-law models

Conclusion:
RGS1 is stable with respect to 
EPIC pn, but RGS2 is not 
(although within 5%).

New RGS2 norm
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Empirical correction for time dependency
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Scatter reduction before and after correction
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Stacked residuals in bands
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Possible hydrazine contamination?
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Conclusions

• Effective area of RGS is generally stable within 5%. 
• RGS1 is more stable with respect to PN than RGS2.
• Using empirical fits to time dependent behavior of RGS, we can 

correct the calibration and reduce systematic scatter to 1-2%

• Indications for contamination of Hydrazine detectable near 30-
31 A.

14


