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Content IIContent II
• Question of PIERRE Marguerite

- (1) the mean background level as a function of observation position 
in the orbits

- (3) the XMM current efficiency for our two current working 
hypotheses  

- a 20X10 deg2 survey covered by 10 ks pointings
- a 7x7 deg2 survey covered by 40 ks pointings

- (2) is it foreseen to improve the current performances? 
- In particular feedback on Action  2007-06-07/14 (pn overhead and 

modified mosaicing mode) defined at the June 2007 Users Meeting 
would be very useful.- Maybe also, some information on the slew mode 
(Action2007-06-07/13 - min and max speed)

- (4) finally, assuming that we converge to the conclusion that such a 
survey is worth being undertaken, what would be the procedure to
submit the proposal to the XMM TAC? 

- So far, programmes up to 3 Ms are possible, but what we would propose is 
more of the order of 10-20 Ms. Could one imagine a discussion at higher ESA 
level to allow for legacy-type surveys? In any case, the observations would 
need to be planned over several AOs.
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NewtonNewton
• Is second cornerstone of 

ESA’s horizon 2000 program

• ESA is in inter-governmental 
organization  with the aim to 
… promote the space 
technology..

• extensions of missions are 
not granted but must be 
“earned” in competition with 
other ESA missions

• Cornerstones for future XMM-
Newton extensions:
1. Users/Community
2. Oversubscription
3. Number of Papers and 

citations
4. Scientific Impact 
5. Public outreach
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UsersUsers

Observatory type mission:
– Annual call for observing time proposals
– Peer review process (OTAC)
– Support for users: from definition of observation details, 

enhancement, scheduling/coordination, TOO request 
evaluation and TOO implementation … help-desk, 
…analysis…to … (SAS) … calibration … archiving … SAS 
workshops, documentation, conferences and public outreach

Users:
– Large Community:  1500 - 2000 scientists
– All scientific topics are addressed 

• from comets and planets up to the most distant quasars
– Most of the users are “external” to the XMM-Newton project, 

e.g. they do not belong to instrument institutes nor the 
Survey Science Center)
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Requests and UsersRequests and Users

• Announcement of Opportunity:    
AO7
– 586 valid proposals were 

submitted
– Oversubscription 7.8
– 424 different principal 

investigators from 23 countries
– 1560 individual scientists
– 8 proposals joint XMM/Chandra
– 11 proposals joint XMM/VLT 

• Observing Time Allocation 
Committee: OTAC
– 13 panels
– 66 scientists (rotation every 2 

AOs)

• Archive: XSA
– 2200 external registered 

uses
– 110 external users per 

month (typical value)
– 2500 data sets (ODF and 

PPS) per month (typical 
value)

• Analysis Software: SAS:
– Version 7.1 (1st June 2006 –

13th July 2007)
– 2075 downloads
– ~1730 scientists have 

access to SAS 7.1 (not 
counting downloads with 
only one user)
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PublicationsPublications

~300 refereed papers 
per year based on 
XMM- Newton data
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CitationsCitations

…”…”

…”…”

…”…”

31.4 C/P
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Scientific Highlights: Public Outreach I
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Scientific Highlights: Public Outreach II
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Scientific Highlights: Public Outreach III
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Dark Matter Maps reveal Cosmic Scaffolding
COSMOS Field:   

1.637 degree2

1000 h (HST)    
400 h (XMM)

Matter:                        
1/6 baryonic      
(hot and cold)     
5/6 dark

Gravitational 
lensing: total 
amount of matter 
(hot and cold) 

Optical & infrared: 
cold baryonic 
matter

Maps of the large-scale distribution of dark 
matter, resolved in both angle and depth. 

Loose network of filaments, growing over 
time, which intersect in massive structures at 
the locations of clusters of galaxies

Consistent with predictions of 
gravitationally induced structure formation

R. 
Massey 
et al., 
2007, 

Nature 
445, 286

XMM-Newton: 
hot matter (red 
in picture)
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First Black Hole in Globular Star ClustersFirst Black Hole in Globular Star Clusters

NGC 4472

• GCs contain 103-106

old stars packed within 
tens of light years

Formation of 103

solar mass BH ?

Interaction will eject 
BHs ?

T.J. Maccarone et al., 
2007, Nature 445, 183

• X-ray source in GC associated with NGC 4472 (in the 
Virgo cluster)

•X-ray luminosity: 4x1039 erg s-1

•Variability excludes composition by several objects

Black hole (15-30 or 400 solar masses)
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Visibility IVisibility I

XMM-Newton UHB
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Visibility IIVisibility II
• Celestial constraints

– The visibility of sources in the sky depends on several 
constraints, including avoidance of solar system sources. 
These are:    
• Earth limb avoidance with a minimum 

avoidance angle: 42.5O.   
• Solar avoidance where a solar aspect angle 

within the range 70O-110O must be maintained 
at all times. 

• Lunar avoidance with a nominal minimum 
avoidance angle: 22O.  (Minimum avoidance 
angle during eclipses (a few weeks near 
equinoxes: 35O).
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Sky ISky I

courtesy of P. M. Rodríguez-Pascual
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Sky IISky II

courtesy of P. M. Rodríguez-Pascual
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Sky IIISky III

courtesy of P. M. Rodríguez-Pascual
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Sky IVSky IV

courtesy of P. M. Rodríguez-Pascual
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Visibility IIIVisibility III

XMM-Newton UHB
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Visibility and OversubscriptionVisibility and Oversubscription

courtesy of P. M. Rodríguez-Pascual & R. 
González-Riestra
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Visibility IVVisibility IV
14.5

7.2

3.6

1.8

0.0

5.8 Ms

2.9 Ms

1.5 Ms

0.7 Ms

0.0 Ms
XMM-Newton UHB
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- (1) the mean background level as a function of observation position 
in the orbits

- (3) the XMM current efficiency for our two current working 
hypotheses  

- a 20X10 deg2 survey covered by 10 ks pointings
- a 7x7 deg2 survey covered by 40 ks pointings

- (2) is it foreseen to improve the current performances? 
- In particular feedback on Action  2007-06-07/14 (pn overhead and 

modified mosaicing mode) defined at the June 2007 Users Meeting 
would be very useful.- Maybe also, some information on the slew mode 
(Action2007-06-07/13 - min and max speed)

- (4) finally, assuming that we converge to the conclusion that such a 
survey is worth being undertaken, what would be the procedure to
submit the proposal to the XMM TAC? 

- So far, programmes up to 3 Ms are possible, but what we would propose is 
more of the order of 10-20 Ms. Could one imagine a discussion at higher ESA 
level to allow for legacy-type surveys? In any case, the observations would 
need to be planned over several AOs.
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Background IBackground I

• http://xmm.esac.esa.int/external/xmm_sched/vischeck/AO7/
Background_behaviour.pdf

courtesy of P. M. Rodríguez-Pascual & R. González-Riestra
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Background IIBackground II

courtesy of P. M. Rodríguez-Pascual & R. 
González-Riestra
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Background III / YearsBackground III / Years

courtesy of P. M. Rodríguez-Pascual & R. 
González-Riestra
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Background IV / MonthsBackground IV / Months

Start of AO

C Targets A & B targetscourtesy of P. M. Rodríguez-Pascual & R. 
González-Riestra
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Background / SchedulingBackground / Scheduling
• Scheduling

– Aim: 
• overall maximal efficiency is 

achieved 
– Consider:

• visibility
• Time-critical observations: 

e.g. TOOs, triggered 
observations, eclipse, 
phase, coordinated with 
other instruments

• Scientific merit
– About 30% of observations 

can are constraint in the 
schedule and require 
planning

• Current Scheduling Schema

• In AO:     1, 2, … …364, 365

• Start         B A A          C   B C

• Center      A                    B

• End           B B          C   C
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more of the order of 10-20 Ms. Could one imagine a discussion at higher ESA 
level to allow for legacy-type surveys? In any case, the observations would 
need to be planned over several AOs.
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XMMXMM--Newton INewton I
• Is it foreseen to improve the 

current performances? 

• NO, this is not possible

we allow to make very 
inefficient use of the 
capacities of XMM-Newton in 
order to allow scientific 
observations which are not 
possible with other satellites 
or which make even more 
inefficient used of other 
observatories 

• EXAMPLE:
– Comparison of ROSAT All 

Sky Survey with an 
hypothetical XMM-Newton 
All Sky Survey 

– ROSAT All Sky Survey
• 0.5-2 keV
• assumption: mean 

exposure time: 400 s
• effective area
• field of view
• background
• total observing time
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XMMXMM--Newton IINewton II
• Effective area:

– XMM/RASS = 1.5 (0.1-0.35 keV)
– XMM/RASS = 7.2 (0.5-1.0 keV)
– XMM/RASS = 7.1 (1.0-2.0keV)

• Field of View:
– XMM/ROSAT  = 1/16

• High Background times:
– XMM (low) / XMM (total) = 0.7

• Science time per orbit
– XMM (science) / XMM (total) = 

125 ks / 173 ks = 0.7

• ROSAT All Sky Survey 
needed 0.5 years. How long 
would  it need to redo it with 
XMM-Newton?     

• 0.5 year / 7.2 * 16 / 0.7 / 0.7 = 
2.3 years

• XMM-Newton is designed to 
perform long observations 
with the aim to obtain spectra 

• Scientific case
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XMMXMM--Newton IIINewton III

XMM ROSAT

0.5 – 2.0 keV
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level to allow for legacy-type surveys? In any case, the observations would 
need to be planned over several AOs.



36

Slow Slews?Slow Slews?

courtesy of P. M. Rodríguez-Pascual & R. 
González-Riestra & R. Saxton
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Slow Slews?Slow Slews?

XMM-Newton User Group Meeting:     Action 2007-06-07/13: on the Users Group, the UG should 
provide the XMM-Newton SOC with two or three typical examples of slew surveys, with details 
about the needs on exposure time, sensitivity to be achieved, sky area to be covered and 
typical sky position. Deadline: end of June, 2007
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Slew Slews IISlew Slews II
Workshop:             
“XMM-Newton: The 
Next Decade”
– 4th - 6th June 2007
– all talks asked for a 

few ks exposure 
time in the 
minimum

• Technical Constraints:

• Minimum slew speed: 5o/hour (test 
30o/hour)

• Maximal Slew duration 1-1.5 hours 

• Only one slew direction (orthogonal 
to direction towards sun) 

• if longer slews or other direction 
then the slews error (especially the 
error orthogonal to the slew 
direction) becomes too large to align 
the slews   
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Slow Slews?Slow Slews?

20-50s

courtesy of P. M. Rodríguez-Pascual & R. 
González-Riestra & R. Saxton
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Mosaic Mode IMosaic Mode I
1. no offset-map calculation for pn

• reduced  spectral resolution
• no (optical) bright stars 
• no change of filter-wheel
• slews between pointings

< 3 degrees

2. MOS and pn observe all the 
time (including during (close-
loop slews) 
• slews within 3 degrees

3. Overhead 
• Is given by attitude 
• ~1000 s per pointing

courtesy of P. M. Rodríguez-Pascual
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Mosaic Mode IIMosaic Mode II

courtesy of P. M. Rodríguez-Pascual
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Mosaic Mode IIIMosaic Mode III
• Time Calculation

– pn-offset-map              4 ks
– close-loop slews        10 ks
– exposure   2ks x 10 = 20 ks
– ----------------
– 34 ks
– =====

10 ks / degree 

courtesy of P. M. Rodríguez-Pascual
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Mosaic Mode IVMosaic Mode IV

courtesy of P. M. Rodríguez-Pascual
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Mosaic Mode VMosaic Mode V

courtesy of P. M. Rodríguez-Pascual
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Mosaic Mode VIMosaic Mode VI
• Time Calculation

– revolution:          120 ks
– pn-offset-map         4 ks
– close-loop slews  35 ks
– ----------------
– 81 ks
– ====

2.3 ks exposure time 

courtesy of P. M. Rodríguez-Pascual
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Working Hypothesis Working Hypothesis 
• a 20X10 deg2 survey covered 

by 10 ks pointings

67 x 50 = 3350 pointings

11 pointings per revolution

304 revolutions

1.66 years ~ 2 years 

600 refereed papers based on 
XMM-Newton data

• a 7x7 deg2 survey covered by 
40 ks pointings

24 x 35 = 840 pointings

2.5 pointings per revolution

336 revolution

1.84 years ~2.5 years

750 refereed papers based on 
XMM-Newton data

1 year = 182 revolutions = 14.5 Ms (normal efficiency) = 300 refereed papers
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Mosaic Mode VIMosaic Mode VI

courtesy of P. M. Rodríguez-Pascual
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Mosaic Mode VIIMosaic Mode VII

courtesy of P. M. Rodríguez-Pascual
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Working Hypothesis II Working Hypothesis II 
• a 20X10 deg2 survey covered 

by 10 ks pointings

47 x 31 = 1457 pointings

11 pointings per revolution

132 revolutions

0.72 years ~ 1 years 

300 refereed papers based on 
XMM-Newton data

• a 7x7 deg2 survey covered by 
40 ks pointings

17 x 22 = 374 pointings

2.5 pointings per revolution

150 revolution

0.81 years ~1.1 years

330 refereed papers based on 
XMM-Newton data

1 year = 182 revolutions = 14.5 Ms (normal efficiency) = 300 refereed papers
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Large and Very Large ProgramsLarge and Very Large Programs
• History:

– AO 0 (guaranteed program)
– AO 1
– AO 2
– AO 3  LP > 300 ks
– AO 4
– AO 5
– AO 6
– AO 7 VLP 1 to 3 Ms
– AO 8

• any change needs a 
brought acceptance in the 
community at large

• the first step for any 
changes in the overall 
concept of the mission is a 
recommendation of the 
XMM-Newton Users Group 
in coordination and 
agreement with the OTAC 
chairperson
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Further 
information at

http:// 
xmm.esac.esa.int


