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Outline (mostly Timing Mode) 

  X-ray Loading (XRL) correction: 
EPN_REJECT_0007.CCF (August 2013) 

  Post-XRL Rate-Dependent CTI (RDCTI) correction: 
EPN_CTI_0029.CCF (August 2013) 

  Rate-Dependent PHA (RDPHA) correction: 
 Calibration at the instrumental edges: 
EPN_CTI_0030.CCF (October 2013) 

 Calibration at the energies of Fe atomic transitions: 
EPN_CTI_0032/33.CCF (March 2014) 

  EPIC-pn Burst Mode (ongoing) 



XRL 
(Guainazzi et al., 2013, XMM-SOC-CAL-TN-0083. Original studies by K.Dennerl, M.Freyberg, M.Smith, M-Diaz-Trigo) 

Spectral impact calibrated through a dedicated experiment on the Crab Nebula 

Net count rate   

XRL  

Crab Nebula 



Post-XRL RDCTI 
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Rate of shifted electrons per pixel (Ne) 

(Guainazzi, 2013, XMM-SOC-CAL-SRN-0304) 



RDCTI quality 

The post-RDCTI energy reconstruction accuracy is ±20 eV for net count rates ≤100 s-1 

(Guainazzi, 2013, XMM-SOC-CAL-SRN-0304) 

However, “... EPFAST* is wrong, and this needs remedy ...” 
(verbatim from a participant to the Project Scientist calibration survey, 2014) 

*the SAS task implementing the RDCTI 



Alternative: the RDPHA 

Based on the derivative PHA spectrum at the instrumental edges – tabular calibration as f(Ne) 

(Guainazzi, 2013, XMM-SOC-CAL-SRN-0306) 



RDPHA calibration 

Instrumental edges Fe atomic transitions energies 

(Guainazzi, 2013, XMM-SOC-CAL-SRN-0306) (Guainazzi, 2014, XMM-SOC-CAL-SRN-0312) 

D
ev

ia
tio

n 
in

 th
e 

en
er

gy
 s

ca
le

 

Ne 

EPN_CTI_0032/33.CCF embed the first direct calibration of energy 
scale @6 keV (on just a handful of objects though) 



RDPHA quality 

Instrumental edges Fe atomic transitions energies 

Post-RDPHA energy reconstruction accuracy ±20 eV at all energies and for all count rates 

(Guainazzi, 2013, XMM-SOC-CAL-SRN-0306) (Guainazzi, 2014, XMM-SOC-CAL-SRN-0312) 



RDCTI vs. RDPHA on GX13+1 

RDCTI RDPHA 

Measuring the system inclination through X-ray relativistic spectroscopy in this “dipper”: 
RDCTI: 28º±3º ✗,  RDPHA: 74º±16º ✓ 

RGS1 
RGS2 

EPIC-pn 

(Pintore et al., in preparation) 



Burst Mode 
(Ness et al., in preparation) 



Burst Mode 
(Ness et al., in preparation) 



Burst Mode 
(Ness et al., in preparation) 



Conclusions 

  Recalibration of the energy-scale in EPIC-pn Timing 
Mode completed – is ±20 eV a hard limit? 

  Recalibration of the energy-scale in EPIC-pn Burst 
Mode ongoing 

  Multi-mission (Chandra/Swift/XMM-Newton) NRCO 
on CygX-3 to verify the redistribution low-energy 
tail to be submitted 

  Need to expand the sample of sources to verify/
refine the calibration of the energy scale at 6 keV 


