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The XMM-Newton
Spacecraft and Instruments

Carlos GABRIEL (+ a lot of colleagues from the)
XMM-Newton Science Operations Center — ESA/ ESAC
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> History of the XMM-Newton project

» Description of the XMM-Newton satellite
» Description of instruments and a bit of their calibration
s X-ray telescopes: XRT
s X-ray Imaging & low resolution Spectroscopy & Timing: EPIC
s X-ray High resolution dispersive Spectroscopy: RGS
¢ Optical and UV Imaging & Spectroscopy & Timing: OM

» Use of the XMM-Newton observatory
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History of XMM-Newton

Proposed by ESA’s Science Programme committee

Approved by the ESA Council of Ministers held in Rome

Selection of the prime contractor Dornier Satellitensysteme

Start of Development Phase

Construction of the spacecraft - Start
Total Cost = 689 M€

Launch

Switch on instruments

Start of calibration phase March 10, 2000

Start of open time observations July 1, 2000
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' &\ History of XMM-Newton

Yearly Announcement of Opportunity (AO) Every year since 2001
4 X-ray CCDs (out of 44) lost - (CCD4 in RGS2, CCD7 in RGS1 | 2000,

and CCDs 6 and 4 in MOS1) 2005 and 2012
Contact lost with XMM-Newton 18 October 2008
Contact re-established (and everything OK!) 22 October 2008

Number of refereed publications basing on XMM data = 5981 | as of Today =9/3/2019,
10:00 Mohali time
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Two most remarkable events in the last years:

Calibration Scientist Matteo Guainazzi leaves the XIVIM- September 2015
Newton SOC...

A distinguished XMM-Newton observer (and also former

Chandra instrument PI), Mariano Méndez, changes status...

European Space Agency
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» History of the XMM-Newton project V

» Description of the XMM-Newton satellite

» Description of instruments and a bit of their calibration
s X-ray telescopes: XRT
» X-ray Imaging & mid resolution Spectroscopy & Timing: EPIC
*» X-ray High resolution dispersive Spectroscopy: RGS
*» Optical and UV Imaging & Spectroscopy & Timing: OM

» Use of the XMM-Newton observatory
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* weight: 3.8 t, length: 10 m

® squarish service module also
carrying three ‘mirrors modules' at
its forward broader end

* the focal plane assembly housing
the X-ray cameras and detectors
at its other extremity

* 3 Wolter telescopes with 58
mirrors each

* 2 solar panels with 16 metres
span
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~ 48 hour orbit
Perigee alt. ~ 10000 km
Apogee ~ 120000 km

SJC Speed (Km/h): 3466.6

’ . a . S/Clatitude:  -64.55.°
SICNUt“de (Km): 109477-9 ; ' : S/C Longltude' 151.81

)
4 Ground Station with TM Coverage g] Ground Station with TC Coverage
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&\ The Ground Segment - until March 2012 (<

/& Santiago

Mission Operations Centre MOC‘

!

Science Operations Centre SOC ‘
Science Survey |~y of
Centre SSC_|  Leicester
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{ The Ground Segment - today

/& Santiago

ESOC
Darmstadt

Mission Operations Centre MOC‘

!

Science Operations Centre SOC ‘
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XMM-Newton layout Q&&;

Grating arrays

Optical Monitor RGST &2

3 Mirror modules . .
All instruments operate simultaneously !!
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» History of the XMM-Newton project V

» Description of the XMM-Newton satellite V

» Description of instruments and a bit of their calibration
 X-ray telescopes: XRT
s X-ray Imaging & mid resolution Spectroscopy & Timing: EPIC
*» X-ray High resolution dispersive Spectroscopy: RGS
¢ Optical and UV Imaging & Spectroscopy & Timing: OM

» Use of the XMM-Newton observatory
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X-ray telescopes

Paraboloid
— Hyperboloid

—_—
]

FOCAL
SURFACE

High Dispersion Reflection Grating Plate CCD strip at Secondary
| diff d i
-ra racte
Gold Reflecting Surface to CgD strip
at secondary
focus

40% Dispersed X-rays

Grating Stack CCD Camera At
200 deothi Prime Focus

Focal Length 7500 MM
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| 58 concentric mirror
A WPl shells

- Au-coated
electroformed nickel
shells

- Au-M edge (~ 2.3-3.4
keV) with fine structure

- Held by spider with 16
arms

- 16 scatter wings in PSF

:::::

- Triangular PSF
(dependent on XRT)

,,,,,,,,
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Actual Effective area of the XMM-Newton instruments

1000

¢

2

Effective Area, A [cm’]

-

—--“

S —

=

L] 1 lllllll I I lllllll

EPiC:Pl\; o
EPIC: MOS (2 modules)
EPIC: MOS (single)
RGS-total: -1" order
RGS-total: 2" order
RGSI1: -1% order

RGS1: -2" order

1 lllll

L

1

1 lllll

L

1 1 i1 1 1 1.1

10

— —

Energy [keV]

“XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India

European Space Agency



S

&\ The 3 XMM-Newton PSFs {<

Core PSF of the three telescopes

MOS 1 MOS 2

110 arcsec
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PSF in some detail

10F T
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Default since SAS 12: 2D PSF

replaced SciSim Point Spread Function: Six stages towards a full 2-D PSF
[1] ElL. PSF at given off-ax angle/energy [2] Central Gauss peak (off-ax/en) [3] Combine 1+2
[4] Rotate to correct source phi [5] Az-filter spoke structure  [6] Az-filter gross azimuthals

generated PSF
description
through realistic
model:

Ellbeta params

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



Data Model
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> History of the XMM-Newton project V
» Description of the XMM-Newton satellite V

» Description of instruments and a bit of their calibration

* X-ray telescopes: XRT V

» X-ray Imaging & mid resolution Spectroscopy & Timing: EPIC
*» X-ray High resolution dispersive Spectroscopy: RGS
¢ Optical and UV Imaging & Spectroscopy & Timing: OM

» Use of the XMM-Newton observatory
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What is a CCD?

* Charge Coupled Device

* you know that from your digital cam or mobile phone

* our CCDs however work also for X-ray photons

* silicon device to measure photons energy, position and time

1. Take 2. Create % 3 ArFange pn- =====
positive and depletion zone P hoto junctions as
EEEEN

: - ixels in
negative by adding P
. 1 structure, that .....

doped silicon voltage BERER

can be read
| out by
changing
potentials
Depleted ! During shifts some electrons may be lost

pn-junction

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



#| The imaging cameras - EPIC

Comparison of focal plane organisation of EPIC MOS and pn cameras

30 arcmin

diameter circles

- 2 MOS cameras (7 CCDs each)

T
e
oo o
o

- Stacked to fit focal curvature . o
- 1 CCD: 600 x 600 pixels;
per pixel 40 mm, 1.1 arcsec

Tizirizazazarazizas

* 1 pn camera (12 CCDs on one wafer) EPIC MOS EPIC PN

o 7 CCDs each 10.9 x 10.9 arcminutes 12 CCDs each 13.6 x 4.4 arcminutes
- Minimizing gaps between CCDs

- Larger pixel size = faster readout

- 1 CCD: 200 x 64 pixels; per pixel 150 mm, 4.1 arcsec
- Reading all 64 columns in parallel

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



7 CCDs, 40 um, 1.1 arcsec

- Front illuminated: gatting structure
in X-ray light path

- Two cameras with different
orientation by 90°

- Filters required to reject light from
longer (visible) wavelengths

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



The EPIC pn camera

MPE-XMM-LLD
Version B.1

12 CCDs, 150 um, 4.1 arcsec
- Back illuminated

- Thicker than MOS, good efficiency
at high energies

- Same Filters as for MOS cameras

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



Full Frame
Time Res.:
2.6 s

Max. countrate:

0.7/s

Large Window
Time Res:

0.9 s central CCD
2.7 s outer CCDs

Max.countrate:
1.3/s

Small Window
Time Res.:

0.3 s central CCD
2.7 s outer CCDs

Max. countrate:
5/s

Timing

Time res. :

1.8 ms central CCD
2.6 s outer CCDs

Max. countrate:
100/s

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency
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Large Window Small Window

F‘“*'}T
LN

Time Res: 73,4/199 ms Time Res: 48 ms Time Res: 6 ms
Max.countrate: 8/3 s Max.countrate: 12 s Max.countrate: 130 s

Time Res: 0.03 ms Time Res: 7 us
Max.countrate: 1500 s Max.countrate: 60000 s
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&\ Calibration topics

¢ imagingvvher,e

* effective area, . many

* energy redistribution ¢, . /
* Gain/CTL ...,

* timingcn

¢ backgroundwh

QE, CTI, Gain, Redistribution,
Astrometry
at

Gain, Timing, Modes

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency
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* XMM-Newton:
- pulse analysis

- pulse-phase resolved spectral
analysis for ms pulsars

* Current relative time accuracy of
EPIC-pn: T e
AP/P <108

* Absolute time accuracy < 70 us

i

o Coh i
1

vl i, j Ml " N

s s s s

I
0 0.5 1 1.5 2

EPIC-pn is the fastest X-ray CCD available at the moment
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Star (7),
10 arcmin > 2 - NGC 4860
NGC 4889, ; » _NGC 4858

_-NGC 4874
IC 4040

< 1.0E—01 — ——
G051 . & L 3.0-10.0 keV |
s v NGC 4839 5.0E-02 h
% 0.0 e S R
g ol 0.3-2.0 keV
T~ NGG 4827 ©
E - -
= | -
Imaging: point and extended sources
02f .
] SXVI
3 o0.1sf ] [ |
. % Ar XVII %90 _ L0 2.0
Deep low resolution s oif ke
g E - The hard X-ray eclipse of UX UMa
SpGCtI’OSCOpy O 0_05:_ | T Image courtesy of G.W. Pratt, K.
E Mukai, et al. European Space Agency .
0 : . M W | .
_ep il | } | f ‘ Timing analysis
S ofke el HM i b ot
A B
0.2 0.5 1 2

Observed energy (keV)
X-ray spectrum of the afterglow of GRB011211
European Space Agency .
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EPIC calibration summary {cesa

Energy Off-axis angle
Effect Max. Evvor dependent dependent
Relative Astrometry 1.5”(r.m.s.) NO YES
Absolute Astrometry 1.2” NO YES
Point Spread Function (PSF) 2 % YES YES
Relative Effective Area + 3/ /Zp(io) (MOS YES YES
Absolute Effective Area + 10 % YES YES
Absolute Energy Scale + 10/ I/ZI.)Sne)V (MOS YES YES
Relative Timing AP/P <108 NO NO
Absolute Timing <70 us NO NO

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



S

| Outline &esa

» History of the XMM-Newton project V
» Description of the XMM-Newton satellite V

» Description of instruments and a bit of their calibration

*» X-ray telescopes: XRT V
*» X-ray Imaging & mid resolution Spectroscopy & Timing: EPIC V

“* X-ray High resolution dispersive Spectroscopy: RGS
¢ Optical and UV Imaging & Spectroscopy & Timing: OM

» Use of the XMM-Newton observatory
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The eflection rating pectrometers

High resolution spectroscopy !
resolution @ 1 keV:

EPIC-pn 10

EPIC-MOS 14

RGS 200 1st order
400 2nd order

10

Wavelength (&)

“"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



RGS details

High Dispersion Reflection Crating Plate CCD strip at Secondary
) | diff d o
X -ray racte
Gold Reflecting Surface to CCD Strip
at secondary
~—~ focus

540 MM

50% Non Dispersed X—rays [ DisperSiOn equation:
Grating Stack CCD Camera At COS [3 —_ COS a + m7\ / d

200 mm copthl Prime Focus

Focal Length 7500 MM

A=(cosfB-cosa)d/m

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



The 9 CCDs
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&1 RGS characteristics &

2 Reflection Grating Spectrometers behind two of the XRTs

- RGAs continuously in the light-path, non switchable

- High sensitivity and resolution in [0.35-2.5]keV ([5-35],&) gratings

- Line rich region containing K-shell transitions of low-Z

abundant elements (C, N, O, Ne, Si) and the diagnostically
important L-shell Fe transitions

- Each spectrometer disperses onto 9 back illuminated

_ cco] -Yr/’”///7
CCDs, readout in frame store mode

---------------------- ’ 3
Cal. Y |
source X X

- 2 CCD readout chains (one per RGS) non-operable
= 2 gaps in the spectrum, BUT at different wavelengths

- FOV is = 2.4 arcmin in cross-dispersion

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



The CCDs

o 8 7 | 6 | 5 | 4 | 3 | 2 | 1

One of te CCDs

O VIl Lyman a O VIl He-like triplet
Beta
] X%

Wavelength

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



Two basic RGS modes:

T -
% 4

=
—
—
=
—
=
—
—
—
=
—
=
—
—
Exl

Spectroscopy aka Spectro (+ Q)
"High Event Rate with SES”

RGS Small Window

only central 32 CHIPY out of 128 Xdisp rows
>> for very bright sources

+ a special way of observing:
Multi-pointing mode

0, +/-157, +/-30” == 5 pointings
~ +/- 35 mA, +/- 69 mA

“"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India



PCPLOT Window 1

JMM—Newvton RGS1 Spatial Image
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The RGS history {ces

What's happened to the RGS since launch ?

e 2 CCDS have failed
e after 1 week RGS2 CCD4
« near the OVII triplet at 21A
» covered by RGS1 18t order
e after 9 months RGS1 CCD7
 near NeX Lyman o at 12A
 covered by RGS1 2"d order and RGS2
e Detector contamination
e exponential build-up of carbon
* loss of long-wavelength sensitivity

* RGS2 single-node CCD readout
* takes longer

e Multi-pointing mode

e Small-window mode

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



The RGS efficiency *\\&iesa

Necessary for the analysis >> response file for each source & order:

- Effective area depends on
data selections

 Large scattering at short
wavelengths

* Inter-chip gaps

 Signatures of bad columns

* Wiggles due to sampling of
data selection regions

* Failing CCD chains ———

“"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India



RGS contamination

| T Ll T I T T  } ] Al L\l Al l A T A\l l T L T l T A LJ ] L T A ] A T L) ' T L} Al l _
[ @ RX J1856-3754 g
5ol W 1o FIage - Current CCF
~~ : i —¢ ‘é i
E T g SRR Best fit
~ 200} —
] § B
_g\ - -
. ! .
.0 B 7 . .
B 150 —| | Carbon contamination
E I 1 | layer building up
c
8» 66 - 1 | slowly (2 nm/yr)
I’ B =
(&) B 7 . . .
- 1 | Slight deviation
50 |— — | observed in the last
i 4 | years
C. de Vries E :
0 L A 1 l ' A A l L 1 A l 'S A 1 l 1 A A l 1 A A l A A A l A " 'S l A A L l

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Year
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' &\ RGS calibration summary

* Relative accuracy of effective area better than

. 4% in I=[7-36]A, and better than 15% elsewhere for m = - 1

« 15% for whole m=-2 spectrum

- Wavelength accuracy: s ~ 6 mA, mainly limited by uncertainty in pointing reconstruction

- Significant lower number of hot columns, pixels and “low count” columns after cooling

RGS 1 RGS 2 RGS 1 RGS 2
15t order 15t order 2" order 2" order

Wavelength range 6-38A
Effective area @15 A (cm?) 61 68

. 250 215
Resolution @15 A 1200 krp/s 1400 krp/s

60 mA 70 mA

Wavelength accuracy 6 mA
Time resolution (Spec, 8 CCDs) 48s 9.6s
Time resolution (Spec, 1 CCD) 0.6s 1.2s
Time resolution (SW, 8 CCDs) 1.2s 24s
Time resolution (SW, 1 CCD) 0.15s 03s

“"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...

6-20A
15 19
430 375
700 km°/s 800 km°/s
35 mA 40 mA
5mA
48s 9.6s
0.6s 1.2s
1.2s 24s
0.15s 03s
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Effective Area (cm?)

Chandra gratings vs RGS

200

150 —

100—

L B f r 1 ¢+ ¢+ 7 1+ ¢ ¢ 1T ¢ ¢ 1 1 TT 0 T L L L L

; Chondra HETG/ACIS-S
rdt Chondra METG/ACIS-S
f Chandra LETG/ACIS-S (1% order) — — — —
XMM RGS total (1* order
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Flux (photons sec-! A-l cm=)
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Cross calibration de esa

Instrument’s redundancy helps a lot to find / understand calibration defects
Every new SAS version leads to validation of processing and calibration accuracy

3C273_2308 0414191001
black: pn, red: MOS1, green: MOS2, blue: RGS1, light blue: RGS2
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» History of the XMM-Newton project V

» Description of the XMM-Newton satellite V

» Description of instruments and their calibration

s X-ray telescopes: XRT V

v X-ray Imaging & mid resolution Spectroscopy & Timing: EPIC V
*» X-ray High resolution dispersive spectroscopy: RGS V

“* Optical and UV Imaging & Spectroscopy & Timing: OM

» Use of the XMM-Newton observatory
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Optical Monitor on board XMM-Newton \\\&\gesa

Simultaneous & co-aligned UV/optical observation of X-ray sources:

* Broad Band photometry
* Optical/UV spectra
* Fast timing photometry

OM is a 30 cm telescope, f/12.7 modified Ritchey Chrétien optics with:

- Total bandwidth 160 - 600 nm . Timi ution 05
- Spectral bandwidth 160 - 550 nm 'Ming resoiutio ~
TR - Spectral resolution 0.5/1.0 nm
- Sensitivity limit 23.5 mag : : ”
. . : - Spatial resolution 0.5/2.0
+ Field of view 17 Brightness limit my = 7.4 ma
- PSF (FWHM) 1.6"-2.3" J v=/amag

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



OM observations - examples

C)
Spectral
energy < 1
distribution =+
with grisms
and filters

B):
UV & X-ray
light curves

(X1822-371)

L Tien T

3C273 XMM—Newton Optical Moniter / 2003—-07-08
LT P . S 5,15 . 6 . . . M 5 V5. 5. 5 0 L

Supernova
2002p

T R SR
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OM 2300A
1 1

60 6.1 6.

OM UVW1

2 63 64 65 66
(HID-2451970.0)
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OM - flexible configurations

Operation modes: Filters:
(from1600 -6000 A)
* Image only Vv
* Image + fast 5
* User defined UVW1
e Full-Frame Low-Resolution Sw\é
* Full-Frame High-resolution white
Visible grism
UV grism

“XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India
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OM - imaging and more

PO123320 101 IMSVESIMAGEZQOC.FIT implct v1.3.8
L L L

‘0D eec

1221405, 14331 Jhelz

: .
0oi51™p0°  5CT40° Re?

serel 19-Nov—2nC1 1514

Default: 5 consecutive windows cover entire
FOV + continuous central high res. window

+ window in fast mode: time resolution of source
+ grism window: full spectral resolved source

Or: user defined windows (up to 5, 2 in fast mode)

“"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India

PO~ SCIC01D10MSD07F MAG_2000,71T

{1 UR4,1:1024) dlxes

seno? 13-Now-2001 1354

Full-frame imaging: homogeneous sampling
of whole FOV = surveys

> in low resolution (1024x1024 1 pixels)

> in high resolution (2048 x 2048 0.5 pixels)

+ grism: low spectral resolution of all sources
in the FOV

European Space Agency




OM grisms

SAS can extract and calibrate the spectra produced by OM grisms automatically.

Accuracy of grism wavelength e I H?Q lllll I _—
calibration : 1072k g
a) 7 A for UV grism . j
< 10 A for Visible Grism = I |
b) zero order centroiding L
may introduce 10 A syst.unc. L 107HE E
™~ C i
- . ]
Flux: Comparison to HST within 10% -2 - o -
on _ \ o .
5 Y -
« 10714 -
> -
- -
1019 PR TET T I TETE FEETEI R ETE RR T

S000 4000 2000 6000
lambda (A)

2000
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PO~ SLIC0T910MBD07F MAG_2000.1T

e Artifacts are low level

* Noticeable with appropriate
scale (here log scale was used)

e Sources can be detected and
brightness correctly determined

ghost ring ’ et 139-How-2001 135G

d licht f central enhancement
scattered light features outside FOV

readout streak

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



'ab Nebula in Taurus

ESO PR Photo 4099 ( 17 November 1999 )
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» History of the XMM-Newton project V

» Description of the XMM-Newton satellite V

» Description of instruments and their calibration

s X-ray telescopes: XRT V

» X-ray Imaging & mid resolution spectroscopy & Timing: EPIC V
s X-ray High resolution dispersive spectroscopy: RGS V

¢ Optical and UV imaging and spectroscopy: OM V

» Use of the XMM-Newton observatory
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" | Use of XMM-Newton

- XMM-Newton is an observatory

- Open for applications

- Proposals requested at yearly AO cycles

- Data rights are protected for one year, after that data become publicly available

- XMM-Newton data offered through archive (htt .//xmm.esac.esa.int/xsa)
25?7 28?

- XMM-Newton’s lifetime expected to be ~ ’f*g\%ears

"XMM-Newton SC and Instruments” | Carlos Gabriel | COSPAR CB WS “Broadband spectral and timing...” | 9 March 2019, Mohali, Punjab, India European Space Agency



wanted to know about XMM-Newton (but were afraid to ask??)

< C () @& Secure https://www.cosmos.esa.int/web/xmm-newton

i35 Apps ) WebEx

A SCIENCE MISSIONS

SCIENCE &

XMM-Newton » Home / Latest News

Home / Latest News
Conferences & Meetings !

News
General User Support 4
Proposers Info ’
Observers Info ’
Data Analysis ’

Archive, Pipeline &
Catalogues

Calibration & Background *
SOC Info ’
About XMM-Newton ’
Image Gallery

Publications ’
Other Links ’
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XMM-Newton » Calibration & Background » Calibration
Home / Latest News

XMM-NEWTON CALIBRATION PORTAL

This page gives the necessary calibration information for all XMM-Newton instruments (EPIC, RGS, OM) in order that a proper data

reduction may be undertaken.
»

Which files do I need to analyse my Whet I the cu L Statts of the Where do I get high level
XMM-Newton-data with the newest calibration? information on details of the
available calibration? calibration?
EPIC Response Files EPIC Calibration Do

EPIC Calibration Stat LAWJT

sponse Flles RGS Cal

Response Files

T Calibration Documentation

on Documentation

General Calibrat

INTERNATIONAL CONSORTIUM FOR HIGH-ENERGY CROSS-CALIBRATION (IACHEC)

The IACHEC aims to provide standards for high energy calibration and supervise cross calibration between different missions. This goal is
reached through working groups, where IACHEC members cooperate to define calibration standards and procedures. The scope of these
groups Is primarily a practical one: a set of data and results (eventually published on refereed journals) will be the outcome of a
coordinated and standardized analysis of references sources (“high-energy standard candles®). Past, present and future high-energy
mission can use these results as a calibration reference. For more information, please consult the [ACHEC web pages.

CALIBRATION MAILING LIST & ARCHIVES

Subscribe to the CCF Mailing List to keep informed of periodic updates to the CCF

Visit the CCF Listing Archive to review previous postings to the Mailing List.
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f We have discussed... ‘\\\\&\%esa

» History of the XMM-Newton project

» Description of the XMM-Newton satellite
» Description of instruments and a bit of their calibration
s X-ray telescopes: XRT
s X-ray Imaging & low resolution Spectroscopy & Timing: EPIC
s X-ray High resolution dispersive Spectroscopy: RGS
¢ Optical and UV Imaging & Spectroscopy & Timing: OM

» Use of the XMM-Newton observatory
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