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Introduction

— This work was performed for ESTEC under Contract
No. 10932/94/NL/RE

— It was carried out between 94/95, by Clive Dyer, Pete
Truscott, Howard Evans and Clare Peerless in Space
Department, DERA

—Results of this work have been reported in the Final
Report to ESTEC (DRA/CIS(CIS2)/CR95032/1.0)
and have been published in IEEE Trans. On NS.




Background Components

« Secondary electrons & photons from spacecraft & shield material
leading to partial energy losses in CCD

 Fluorescent X-rays from local material
* Prompt production from cosmic rays
— electromagnetic cascades
— photonuclear de-excitation
— neutron capture & inelastic scatter
* Prompt production from energetic Solar Flare particles

 Delayed production (Radioactivity) from cosmic rays, solar flares
trapped protons
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XMM Geometry C
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EMITTED PHOTOMS PER INCIDENT PROTON

Geometry Energy Total 1-15 kev
(MeV) Photons Photons
All x 107
A. CF/3 cm Al 100 0.282 0.52
" 300 0.204 0.58
i 2000 0.497 8.63
B. CF/5cm Al 100 0.235 0.86
i 300 0.311 0.59
. 2000 0.884 11.1
Mid-point of 10cm 2000 1.45 42 .0
Positive Direction
Mid-point of 10cm 2000 1.44 14.7
Negative Direction
C. CF/10cm Al 100 0.144 0.49
. 300 0.513 1.63
u 2000 1.95 46.8
D. CF/3cm Al/ 100 0.300 1.88
2mm invar
! 300 0.240 0.66
“ 2000 0.637 19.4
. Cosmic Ray 0.328 3.0
Protons
i Cosmic Ray 0.404 2.3
Alphas
" Solar Flare 0.087 0.51
Protons
E. CF/3cm Al/ 100 0.119 0.91
5 mm tungsten
i 300 0.252 1.53
" 2000 1.46 64.0
F. CF/3cm Al/ 300 0.200 6.55
10um gold
Ranges are approx 9.98, 65.5, 1000 gm cm™?® for
160, 300, 2000 MeV protons.

Thicknesses are A:8.5; B:13.9; C:27.4; D:10.1; E:18.1 gm cm™




Simulation & Results (ll)

I CCD response functions
— 60 um bare silicon, and + 10um Au
— 280 um bare silicon

B Carbon line contribution
— 4.43 MeV due to proton inelastic scattering on carbon

DERA




9100 vl

00 ¢ct00 L0'0

(An8N) ADleul
8000

9000

000

<000

N

nfaasoang

ARy %

S nwmmum

D69z Nne-1s )

R e

/"

S dsal WX

Xl uojoid aIe|- 1e0g %969z 10} osuodsal (1S uodn Ny) OO (HYANI WUWZ + [y WOg) b-Pl-WINX

L000

LO0

L0

ioul Jad A8 1ed suno)



(ASIN) ADtauz
910°0 100 ¢t00 100 80070 9000 ¥00°0 c00°0

L00°0

LO0

uojoid Jejog wepioul Jad A8 Jad slunosd

- —o- Jep-dsalisTos WINX, . -

1°0
XN} uojoid 81| JejoS 10} asuodsel (IS 81ed) GO0 (dVAN] WWZ IV Wog) -PL-ININX



Simulation & Results (lll)

B 3-D Simulation

— Geometry model

— Cosmic Ray prompt
— Solar Flare prompt
— Comic ray induced
— Solar Flare induced
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AMM-3d-3, Cosmic Ray Proton Source, Gamma Flux in RGS deteciors
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Figure 29 Cosrmic-ray proton induced photon spectrum at. RGS detector

XMM-3d-3, Cosmic Ray Proton Source, Gamma Flux in EPIC detectors
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Figure 30 Cosmic-ray proton induced photon spectrurmn at EPIC detector
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Number of gammas per MeV per CR proton

AMM-3d-3, Cosmic Ray Proton Activation, Gamma FIUX in RG S delectors
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Figure 37 Cosmic-ray induced radioactive decay photon spectrum at RGS detector

Number of gammas per MeV per CR proton

AMM-3d-3, Cosmic Ray Proton Activation, Gamma Flux in EBIG detectors
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Figure 38 Cosmic-ray induced radioactive decay photon spectrum at EPIC detector
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