EPIC 2.0: a second youth for
XMM-Newton's workhorse

Silvano Molendi
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Statistics vs Systematics
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Systematics is the major issue
Reduce systematics » More science



EPIC 2.0

To reduce systematic errors must achieve a
deeper understanding of instrumental bkg
Analysis of full EPIC archive

Significant resources required

EXTraS (Exploring the X-ray = Arembes (ATHENA Radiation
Transient and variable Sky) Environment Models and X-Ray

A project within the EU-FP7 ~ Background Effects Simulators)
framework R&D Activity within ATHENA

Work in progress
For the time being analysis of MOS2
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Instrumental bkg

- Secondaries generated by
high energy particle (E>100
MeV) mostly Cosmic Rays p+

* Low energy ions (E<100 KeV) -“'1 T
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concentrated by mirrors



High Energy induced bkg
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High Energy induced bkg

Cor'ner' da‘ra - r'egular' obs
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High Energy induced bkg
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High Energy induced bkg
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Cumulative & Differential
in/out ratio distribution
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The Enivronment

Magnetosheath
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Soft Protons vs Environment

1.5t 0% 0 1 el

Orbit Time Orbit Time



Soft Protons vs Environment
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Soft Protons vs Environment
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Soft Protons vs Environment

Environment Median cr Mean cr

4. Mag.Sphere Talil 0.65 1.89
5. Mag.Sphere Sun 0.047 0.542
6. Mag.Sheath 0.051 0.545

7. Solar wind 0.037 0.424



Soft Protons vs Filters

1000

1 10

0.1

100

inFoV contamination differential distribution

sp_dist_ad_ren.dat

J I T I T I T | _:
_3 Thin _
! Medium |

Thick 3

H 4 b ok "!L\.'.. i [l i ) '
3 * HV s |"|i'.'=||||hi:*--ljl- ;‘ i&u |,I|r f
| Ll { st'%*s{

cr [ets/s]

10



Soft protons vs Filters

Thin 0.061 0.783

Medium 0.055 0.560

Thick 0.037 0.179



Summary

Significant scientific information in EPIC data

which cannot be exploited because of sys errors

Started long term project to characterize EPIC
bkg

First results encouraging

High energy induced component stable and highly
reproducible

Soft protons more complex behaviour



