XMM-Newton EPIC
Current Status
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2008 April — EPIC Cal/Ops meeting in Mallorca

2008 May — International Users Group — This presentation liberally
borrows from Matteo Guainazzi’s talk

http://xmm.esac.esa.int/external/xmm_user_support/usersgroup/20080506/index.shtml

XMM-Newton Calibration Page
http://xmm2.esac.esa.int/external/xmm_sw_cal/calib/index.shtml
EPIC Calibration Status Document
http://xmm2.esac.esa.int/docs/documents/CAL-TN-0018.pdf
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XMM-Newton EPIC

» EPIC, both PN and MOS detectors are functioning very well
after eight and a half years

o All instruments essentially stable
0 Loss of one MOS CCD due to a micrometeorite hit

» This is not to say that more calibration isn’t necessary or that
there aren’t any 1ssues that need to be addressed, however, there
have been major improvements and the status now is quite
good. No resting, however.



XMM-Newton EPIC

Main Areas of Calibration/Software Improvements

» MOS QE refinements

» Pn CTI and gain correction refinements

» Rate-dependent CTI correction for pn fast modes
» Corrections for pn time jumps

» Calculation of encircled energy correction with a 2-D
elliptical PSF



Adjustment of the MOS Quantum Efficiency at the C, N, O edges
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mpact:
Significant improvement at the Oxygen lines once compared with models based on
igh-resolution (RGS, HETG) data

RBetter on-MOS 1imacine mode cross-calibration — Sruhlineoer
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PANTHER-based CTI refinement for Large Window mode (small impact)
Improvement of lone-term CCD-based CTI for FF and eFF modes



n FF gain temperature-dependent®

Mn-K, position [adu]
(in quadrant O, after 1 adu / 2000 d drop)
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Temperature-correction is the default as of SASv7.1.2



Timing Mode

rate depenent CTI timing mode

1.02 &
L ~
! ’
1.01 |k & &
i 2 R S
F 1.00 '
0.99 W< fit: y=a0*x"al+a2 |
' 0.00476860
0.244080
0.98 0.985155
500 1000 1500
shifted electrons/ pixel /sec
irtesy of M. Kirsch)

Gain

Burst Mode

Rate-dependent CTI - pn burst mode
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Empirical correction to re-align the Si and Au edges
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n time jJump correction

lew SASV8.0 algorithm to correct for time jumps takes into account
More accurate determination of time frames (New FT)
Drifts in time frames due to (new algo):

— Temperature-dependence
— Ageing
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Stacked images were fit with a “beta-model”: {A/[1+(t/r )*]°}

New CCF PSFs [ELLBETA] were generated with core radius, ellipticity, and power
w index as a function of camera, energy, off-axis

SASv8.0 arfgen will use this “2-D PSF” to calculate the encircled energy fractior

Scientific validation of this CCF is ongoing with 24 2XMM off-axis bright sources



XMM-Newton EPIC
Calibration Status

» PSF: 2% on axis

» Astrometry: Relative 1.5 rms, Absolute 2.0 rms
» Relative Effective Area: +/- 5%

» Absolute Effective Area: +/- 10%

» Absolute Energy Scale: +/- 10 eV

> Relative Timing: AP/P < 108

> Absolute Timing: <104

» RGS Cross Cal: +/- 15%

» Chandra Cross Cal: +/- 20%
Martin Stuhlinger’s USG Presentation
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” XMM-Newton vs. Chandra ACIS/LETG
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XMM-Newton vs. Chandra ACIS/HETG
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Cluster temperature discrepancy m

o 1 S. Snowden,
- EPIC CAL meeting Nov.2007:
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XMM-Newton versus Suzaku
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Absorbed single
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Good general slope
agreement.

XIS fluxes slightly
higher than EPICs.

Martin Stuhlinger
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XMM-Newton EPIC
Future Work

EPIC
Off-axis 2-D psf characterization/calibration
Off-axis RGS obscuration correction
Improve gain/redistribution calibration

PN
PN rate dependent CTI correction — should work for burst and timing modes
Spatial exposure corrections

MOS
Improve the “patch” calibration
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