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The beginning: 
birth of an idea



From the dreams…



…to the awakening:

Telescope Working Group,
February 1987:
“The TWG recommends the use 
of 7Wolter I telescopes, each 
with a focal length of 8 m and 
an aperture diameter of 70 cm”

G.W Fraser: “X-ray detectors
in Astronomy”



Formal 
proposal:
June 1988

(3 telescopes)

One of the four “cornerstone”
missions of the ESA science 
programme “Horizon 2000”
(together with SOHO/Cluster, 
Rosetta and Herschel)





Project timeline



Proposal for 
the focal plane 
camera: 
“EPICEPIC”
European European 
Photon Photon 
Imaging Imaging 
CameraCamera



Three focal plane cameras:
2 MOS
1 PN

3 telescopes

PN

MOS



PN

Leicester University (UK)

SAP/CEA Saclay (F)

MPE Garching (D)

IAAT Tübingen (D)

IFCTR/CNR Milano (I)

MOS



From the “model philosophy” to the project phases:

PhasePhase AA
PhasePhase BB

PhasePhase CC
PhasePhase DD

QualificationQualification ModelModel (QM)(QM)

Flight Flight ModelModel (FM)(FM)

StructuralStructural--ThermicalThermical ModelModel (STM), (STM), ElectricalElectrical ModelModel (EM)(EM)



Need to coordinate the project

Establishment of the
‘EPIC System Team’
at IFCTR/CNR

• technical support to the instrument PI

• system level integration (AIV) → definition of the interfaces, both internal
(between single instrument units) and external (with the spacecraft)

• system-level management of technical (QA, HW/SW configuration, 
documentation) and programmatic issues (→ respect of the time schedule...)

• interface with ESA Project Office and production of required deliverable
items (reference documents, TC&TM database, command procedures, ...)



System-level Integration at LABEN–1996/8

EMCH

EMAE

EMCR

EMDH

EMVC



Calibrations at the MPE Panter Facility 
(Munich) 1997-8



Calibrations at the MPE Panter Facility 
(Munich) 1997-8



Calibrations at the IAS synchrotron of Orsay
1997/8 (Football World Cup Championship…)



Satellite integration at DASA/Dornier
Friedrichschafen (D) – 1998/9



FM mirrors 
delivered at 
ESA/ESTEC 

on
5/12/1998 
(Sinterklaas
in NL)



Satellite integration at ESTEC
and TBTV/SVT tests - 1999



Satellite integration at ESTEC
and TBTV/SVT tests - 1999



September – December 1999: Launch 
Campaign at Kourou – French Guyana



The “Big One”







Integration of Ariane 504 for XMM launch





The instrument team



Increasing pre-launch problems…

• GSE not ready (useless Quick-look analysis)

• Leakage in the MOS FM2 camera-head    
(=> swap in August 1999)

• Uncertainties about the Ariane V vibration 
figures

• Millennium bug => launch in December and 
parking in space

• Short-circuit in 1 of the 4

quadrants of the PN camera



The last straw:



The soft-protons problem



Proposed solution



10 December 1999: a perfect launch!



The door opening
ESOC – 11/1/2000



The first light – 20 January 2000



Commissioning Phase 
(Jan-Mar 2000):
main results



Commissioning Phase: SW debugging

OpenPNQO stopped working (wrong CKS)87

OpenPNOperating heater autonomous switch-off83

OpenPNFailure to reset EPEA on-board time counter for Q275

OpenMOSMOS 2 timing mode exposure with regular noise pattern43

Open (new EMDH SW under test)MOSMOS 2 buffer manager / counting mode failure42

Closed: will be fixed on-ground (XSCX v12)PNDiscarded lines packets are not correctly segmented.40

Closed: use as isPNEPEA quadrants do not always respond to TCs when in observation 
mode

39

ClosedMOS&PNXMM TM outage and Instrument Safety38

Closed (Philippe e-mail on 2000/04/27)MOSMOS Timing mode: cosmic ray rejection incorrect31

Closed (Fabio e-mail on 2000/05/10)MOSMOS Timing mode not working correctly18

Closed: use as isMOSNoise in MOS cameras17

Closed: use as isRMEPIC Radiation Monitor has a processor reset occasionally16

Closed (Paul e-mail on 2000/04/07)MOSBright pixel tables not operating correctly15

Closed (Fabio e-mail on 2000/05/10), EMDH SW I.I 
delivered on July 3rd 2001

MOSTM Headers and trailers do no match14

Closed, EMDH SW I.I delivered on July 3rd 2001MOSFIFO overflow causes data corruption13

ClosedPNLow energy noise due to wrong offset12

ClosedPNInsufficient MIP reduction11

Closed (Fabio e-mail on 2000/05/10) , EMDH SW I.I 
delivered on July 3rd 2001

MOSCommand rejected9

Closed (Fabio e-mail on 2000/05/10)PNCommand rejected7 

ClosedPNTime Info first word set to 0xFFFF6

ClosedPNInconsistent imaging correction5

Closed (Fabio e-mail on 2000/05/10), EMDH SW I.I 
delivered on July 3rd 2001

MOSFilter wheel movement HK telemetry delayed3

Closed: use as isRMCorrupted VC7 data1

StatusSystemTitleNCR



SW changes up to 2004

• closure of open NCRs

• request for SW improvements



Demanding
test-sessions and 
calibration 
meetings



Major events during the routine phase
•Micrometeorite impacts: Revolutions 
107 (MOS2), 158 (PN), 325 (MOS1), 961 
(loss of CCD6 MOS1)

• Joint management of XMM-Newton and Integral since 2008 to save money 
=> various impacts and several risks

Science Programme Review 
Team Report 2006:

• 18 October 2008: contact lost from ground, due to a failure in the on-board 
Radio Frequency (RF) switch => communication re-established after 4 days



ESAC, 10 December 2009: XMM 10th Anniversary



Data Processing and Distribution status as of 30-Sep-2010

7749Total number of Pipeline/Data Products sets generated and distributed

7829Total number of Observation Data Files generated

7974Total number of Performed Observations in Routine Phase

8357Total number of Planned Observations in Routine Phase (revs 0103-1979) 



Science with 
XMM-Newton

•AO10: 491 proposals
90 Ms of required science time
=> over-subscription factor = 6.2

•At IASF-Milano:
12 degree thesis
9 PhD thesis



XMM current status

•All instrument units working on the primary redundancy

•ASI funding of 240 k€ for the three-years period 2010-2012

•Further mission extension: “At their 130th meeting on 18/19 November 2010 
ESA's Science Programme Committee approved an extension of XMM-
Newton operations until 31 December 2012. They also approved an indicative 
extension until 31 December 2014, subject to a mid-term review in 2012 on the 
regular two-year cycle.”



See you in 2014!


