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Outline

« Effective area improvements
— MOS QE refinement
— pn gain/CTI refinement
— RGS effective area correction
— RGS long-term contamination correction

e Status of cross-calibration among the XMM-
Newton X-ray cameras

e« The XMM-Newton SOC cross-calibration
archive:

— XMM-Newton vs. Chandra
— XMM-Newton vs. Suzaku
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Adjustment of the MOS Quantum Efficiency at the C, N, O edges

Black (QE16) Red (QE17)
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channel energy (keV)

(Sembay 2007)

Impact:
* Significant improvement at the Oxygen lines once compared with models based on
high-resolution (RGS, HETG) data

 Better pn-MOS imaging mode cross-calibration
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MOS2 vs PN N, MOS1 vs MOS2 N,
new eff. areas new eff. areas
{1121?_0:5__14.(_]__1__11J1.dat _ o _ ml2_0.5_11.0_1_nh.dat
el o1 |
o o
S S |
g o T Ta) ;:
[ 8 o |
5 o % =l
£l S
= =
_._.:1: 8 el
z S é S
£ o
P & S |
> L |
5x10° 001 0.2 005 01 02 “sx10° 001 002 005 o0l 02
MOS2 N, [102 em™] MOS1 N, [10°? cm™]

(Molendi, 2007)

After QE update:

 Very good agreement between MOS and pn
« Agreement between MOS1 and MOS2 remains good
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pn FFE gain temperature-dependence
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(Kirsch, Haberl, Dennerl, Freyberg 2007)

Temperature-dependent gain correction is the default as of SASv7.1.2
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Refinement in pn long-term CTI Additionally:
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Basis of RGS effective-area corrections

Fower Law and IEM transformed RGS T
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RGS effective-area corrections

e A(RX)1856-3754) & A(Vela PWN)
linear build-up of contamination by Carbon

 RGS EFFAREACORR CCF =

PolynomialCormrection(!t) xexp(-Ct) xCrabCorrection

Ex: RXJ1856-3754 in RGS1
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RGS vs EPIC 2007-8 blazar statisti
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XMM-Newton cross-calibration ar

e 70 on-axis sources

« NEW: 24 off-axis sources (the brightest in the 2XMM catalog
at off-axis angles i: 5'=si=12’)

« Spectral fitting examples on various sources using SASv7.1
and the public CCFs

— Comparison with previous calibration/SAS versions
possible

« Statistical evaluation of fluxes measured in 5 energy bands

e Evolution of spectral parameters as a function of time for
multiple-observations sources

e Cross-calibration with Chandra and Suzaku:
— Chandra: 3C273, Mkn421, Mkn590, PKS2155-304
— Suzaku: PKS2155-204

e http://xmm2.esac.esa.int/cgi-bin/ept/preview.pl?
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Low enerqgy source: RX]1856-3754

RXJ1856.6-3754 1432 0412600301
black: pn, red: MOS1, green: MOS2, blue: RGS1, light blue: RGS2
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Line-rich source: 1ES0102-7219

1ES0102.2-7219 0981 0135722501
black: pn, red: MOS1, green: MOS2, blue: RGS1, light blue: RGS2
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Statistical flux evaluation
SAS7.0 SAS7.1

relative flux in different bands [Joint fit = 1] relative flux in different bands [Joint fit = 1]
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« Above ~0.8 keV, MOS fluxes
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8% than pn. oo

e High deviations for MOS/pn 0.8
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« Above O- edge RGS (up to H
1.5 keV) and EPIC-pn agree
to 2% on average.

« Below O-edge RGS fluxes
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XMM-Newton/Chandra compar §g

NEW: SOC XMM-Newton/Chandra cross-calibration archive
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XMM-Newton versus Suzaku

NEW: SOC XMM-Newton/Suzaku cross-calibration archive
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Azimuth-dependence of camera fluxes in 2XMWV

pn/MOS relative flux differences in 2XMM sources as a function of energy band

where the source is located)

(colors code the quadrant in detector coordinates
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(Mateos et al. 2008)

e In the 0.5-4.5 energy band average difference =8-10%

e Azimuth-dependence of pn/MOS flux differences in the 4.5-12 keV band
(spread in the 0.2-0.5 keV band mostly due to the usage of a non-patch redistribution in 2XMM)
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2-D parametrized EEF
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o Stacked images were fit with a “beta-model”: {A/ [1+(r/r0)2]°‘}

 New CCF PSFs [ELLBETA] were generated with core radius, ellipticity, and power-

law index as a function of camera, energy, off-axis

* SASv8.0 ar f gen will use this “2-D PSF” to calculate the encircled energy fraction



Matteo Guainazzi, “Status of XMM-Newton calibrations”, Ringberg Schloss, IACHEC, 19" May 2008

EPI libration r tat
Effect Max. Error Energy Off axis
dependent angle dependent

Accuracy of the XMM-Newton frame | 1’’(r.m.s.) NO NO
with reference to optical frame

Relative Astrometry 1.57°(r.m.s) NO YES
Absolute Astrometry 2.0”°(r.m.s) NO YES
Point Spread Function (PSF) 2% YES YES
Relative Effective Area + 5 % YES YES
Absolute Effective Area + 10 % YES YES
Absolute Energy scale + 10 eV YES YES
Relative Timing AP/P<1E-8 NO NO
Absolute Timing 100 us NO NO

http://xmm esac. esa. | nt/docunent/ CAL- TN- 0018. pdf
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ross-calibration stat

— MOS flux above ~0.8 keV higher than pn by 5-8%.

— RGS and EPIC-pn flux ratios agree above O-edge to
2% on average.

— Current implementation of time-dependent RGS
effective area model shows discrepancies below O-
edge of 5-10%.

— RGS fluxes stable across the mission

EPIC and RGS are consistent on average within 10%.



