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XMM-Newton Introduction

• X-ray Multi-Mirror Mission (XMM-Newton) was launched by an Ariane 504 on December 10th 1999.

• XMM-Newton is ESA's second cornerstone of the Horizon 2000 Science Programme.

• It carries 3 high throughput X-ray telescopes with an unprecedented effective area, and an optical 

monitor, the first flown on a X-ray observatory.

• XMM-Newton is carrying 6 instruments:

• Three European Imaging Camera (EPIC), one pn and two MOS cameras: 0.2 to 12 keV

• Two Reflection Grating Spectrometers (RGS): 0.33 to 2.5 keV

• One Optical/UV Monitor (OM): 170 to 650 nm
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XMM-Newton Science Analysis System (SAS)

Introduction
• SAS is a collection of tasks, scripts and libraries, specifically designed to reduce and analyze data 

collected by the XMM-Newton instruments.

• SAS is able to convert the XMM-Newton data from L0.5 (raw) to L3 (science products)

• Applies calibrations to raw data

• Optimally screen/filter the data
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SAS evolution along the years…

• SAS was designed as a stand-alone application.

• Classical GUI interfaces

• Command line executables

THEN…..
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SAS evolution along the years…

• Remote Interface for Science Analysis (RISA) was developed

• RISA is a web service able to process XMM-Newton on the grid at ESAC

• XMM-Newton Science Archive is the RISA front-end to submit requests

RISA statistics

• 2019: 1351 requests → 120 users
• 2020: 985 requests   → 58 users
• 2021: 1084 requests → 70 users

• RISA statistics for 2022 (November 23th 2022):
• Number of jobs submitted: 820 
• Users: 78

reprocessing Spectra & lightcurves & images Spectra (RMF+ARF)
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SAS evolution along the years…

• Recently….. Python in SAS!!!!

• New SAS python infrastructure was added in the last SAS v20.0 release (2021)

• Thanks to the SAS python infrastructure Jupyter Notebook threads were developed, enabling SAS 

newcomers to explore SAS capabilities easily.
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SAS evolution along the years…

• Now…. Docker technology!!!

• During 2021, we created the first SAS docker version

• SAS v20.0 (2021) was the first public release with a docker version.

• Why not the cloud?????

• Pilot project was developed to migrate RISA to AWS

• Prototype Successfully tested!!!

SAS+RISA XSA
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SAS in Datalabs
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SAS Remote Access

• Full SAS functionalities 

available through SAS docker 

in Datalabs with VNC 

connection.

• Access to latest version of 

SAS S/W.

• Access to latest version 

XMM-Newton Calibration files 

(CCFs) through Data Volume 

Catalog.

• …
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XMM-Newton SAS Threads

• To help users to analyse XMM-Newton data, a set of Data Analysis Threads are provided to the 

community.
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XMM-Newton SAS Threads I
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XMM-Newton SAS Threads II
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XMM-Newton SAS Threads III
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Future Work

• Thanks to the new SAS Python functionalities….

• Develop new Jupyter Notebook for users

• Interactivity

• Source a background regions

• Good Time Interval selection

• SciApp?

• Help users to create their own SAS utilities?

• More things to come…
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XMM-Newton SAS in Datalabs

THANKS FOR YOUR ATTENTION!!

QUESTIONS?


