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Summary

A Impact ofbkg

A Background components

A The environment

A Propagation of particle to instruments

A XIFU & WFI

A Organization: instruments, WG & ESA tender
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Backgroundwhy it matters

Particles component

F = ns '_é\j Q_,
min QAS \ tDE
A Observatiorof diffuseffaint/ distantobjects
A Level &Reproducibility

Diffuse component

Clusteroutskirts Distant AGNs
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Components

A X-ray
I XRB
| Stray light
A Particlebkg
I Throughout (mostly high energy particles)

| Focussedby mirrors (soft protons & ions)
| Activation (delayed component)
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The soft Xay Background

Severatomponents S BA, £ B,QWA
A Abovel keV:absorbedpowerlaw ™ QA tDE
| Extragalactiorigin (unresolvedAGN$
A Belowl keV:linesfrom hot diffuse gas et
1. Anticorrelateswith interstellarmediumnH -] nHE10% atomscm?
A Galactichalo
I T=2x10°K

I Uniformemission not uniform absorption

2. Notanticorrelateswith nH
A LocalHot Bubble(d=100pc, T40° K)

A Solar WindChargeExchange
I 80% of ¥ ke¥mission

A Geocoronakmission
(same process as SWCX, not importan®in L

Onlyhighspectralresolutioncan separatdinesfr expected nHvariations 10 atoms>cm * / degy
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Theparticlebackground ¢, - @-som

AV tDE

No experimental data for this background in L2.

Induced by 2 populations of charged particles able to reach 1000 solar min (2020/2031) |
the focal plane, depositing part or all of their energy 100

10

- Solar protons
- Cosmic Rays

0.1

AHigh energy (>100 MeV) &/ N\ ...

I CRdominatedin stationaryconditions iﬁi:;ifgggzg:

I SolarEnergetidParticle(flareg
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ALowenergy(<100ke\)

| Soft solamprotons(& ions)

Both components depend on the solar cycle, and they are anticorrelated.
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LowEnergyParticles

The process is analogous to the one
experienced by photons

A SOft prOtonS Lockman Hole (MOSZ; 0.5-10 keV)

A Focussedy the optics, as XMM and ' -

Chandra experience has shown
I In XMMcompromisedup to 30% obbs Time
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A Low energyexternalfluxesin L2 arepoorly o !'!'n“i i|u ] Tiengo 07
Known | !uamw | 'l, b‘ |
. . . . . i |,J|t II|l
A Focalization efficiencdeterminedwith Q:Wifuf : JM,‘F:‘_
MClray tracing simulations different T e "

treatments preliminaryassessment
A Severabata fromexistingsatellites
A Newexperimentaldata to validate simulator
A Heritage fromalreadyflown X-ray missions
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Lowenergyenvironment

. g , A4 Acceleration regions

Magnetotall
Highly dynamic system controlled by:

I highlyvariable solar wind
I geomagnetic activity
i Particles locally accelerated

A No precise model and sparse data

A An L2haloorbit maymeetall these
zones

I"nL * | OBE/MANTLE: Proton intensity (40 keW) 1-10 pfemsisrikeV,

k|

\ ™ MAGNETOPAUSE e

S MAGHETOSHEAT e
Shock region

Heliosphere (quiet): Proten intensity (40 keV) 0.1 plem /s/srikeV
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XIFU background activities

A L2 environment activities (INAF/IAPS,IA8Pa& IRAP):
A High energy (>100 MeV) SEP events occurrence
A Solar soft proton level enhancements (SPLE?) occurrence and interaction
ith the magnetotailup to L2
A XMM-Newton data analysis
A Satellite data analysis for L2 environment characterization
(GEOTAIPIanckSREMWIND IMP-8, ARTEMIS, ACE, STEREO, SOHQO)
A GEANT4 (8aytracing simulations

A Geant4 simulations & validations (versions/models) (IAPSHASEEA)
A Soft protons mirror ray tracing & models (IAS%)

A DesignCyoA®: Passive shield improvement (IAPS)
A Cryostat+ Satellite mass moddEfinitionin GEANT4IAPS, SRON, CEA)
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IrST Srestimaltes

& MagneticDiverterRed.s

IASFMilano and IASHPalermo
Thefluxesfor the different zonesof the magnetotall are (O.M.E.):

AHeliospherel. (51 keV)=0.07 p/chts/sikeV
eliospherel eV) p/CHs/ shike © Fsp(l keV)<1O3 p/cm2/s/keV

ALobes heliospherex 10¢ x 100 (heliospherd
APlasmasheet heliospherex 10 ¢ x 10 SISRIEG
P ° =20%nominalparticle bkg

In first approximation the thermal filters block protons upg0keV, but straggling requires
>80keV

E, distribution for protons with 0.2<E_,, <10 keV

Theseare just firstorder estimates
A Inlobesand plasmaegionsthis component
canexceedthe requiredbkgby ordersof
magnitude thusrequiringan high efficiency os
magneticdiverter ~1/10%)
A Assesshe softproton distribution probability
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Backgrouncestimatesand design

IAPS Roma

Anticoincidence and reduchon efects

- internal environment {no Cry
—— background with CryoAC
= background with CryoAC + n
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Comparisonof Low Energy EMhysicd.ists

IASF Bologna, IAPS Roma, CEA Paris

A Geometry Nbslab(1 cmx 1 cmx 100> Y ]
A Input particles 1® protonsfrom apoint src | |
A Direction normalto the detectorsurface \J

A Geant4 9.1, 9.4 and 9I®WEEM Physics List
tested:

A LIVERMORE
A PENELOPE

Different versions and Physicslists reported results in agreement for the proton energy deposit :

10° protons at 100 MeV - PEN. - Gammas (328 BW, 400 FW)

[ Backward gammas

PENELOPE — e | LIVERMORE

80

70

=]

60

50

Ener

Energy spectrum deposiyt[kéwd In the slab by protons left 9.1, center 9.4, right 9.6
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