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Doble interes en XEUS: cientifico y tecnologico
 Antecedentes cientificos:

» Explosiones estelares (novas y supernovas). modelos,
nucleosintesis y emision a altas energias (X y g

e Usuarios asiduos de XMM-Newton
e Propuestas ToO para INTEGRAL

 Participacion en el equipo cientifico de la propuesta de
NASA ACT (y GRASP)

 Instrumentacion para astrofisica de altas energias

 Prototipo de lente de focalizacion de rayos g CLAIRE
(colaboracion CESR, Toulouse)

 Participacion en la propuesta de mision Gamma-Ray
Imager (GRI), Cosmic Vision 2015-2025
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exploring the extremes
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This proposal has been prepared by the GRI consortium, formed by about 100 scientists from the
following countries (in alphabetical order): Belgium, China, Denmark, France, Germany, lrgland, Italy,

Poland, Portugal, Russia, The Netherlands, Spain, Turkey, Umted I{\ngdcm and USA

A complete list of consortium members can be found at
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Proyecto R&D PNE (2008)

Diseno, desarrollo y test de un
prototipo de camara Compton
Si/CdTe

Siy CdTe apilado — ref. Takahashi

Colabhoracion con
IMB/CNM (CSIC)

OBJETIVO: contribuir al
estudio conceptual del

detector de GRI

Optimizar el diseiio mediante simulaciones
con GEANTA4.

Reto: detectar gs con E hasta 1(-2) MeV con
resolucidon energética optima
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Compton camera

Tracker/moderator: Si

Calorimeter/absorber: stacked
CdTe

Read out electronics

— Make use of adapted LHC
electronics for Si detectors

— ‘NuCam chip from RAL for CdTe

Readout DAQ based on National
Instruments and LabView

GEANT4 simulations:
— optimization of the design

— comparison of simulations
with measurements

— simulations in space
environment
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Compton camera: CdTe calorimeter

Pixellated CdTe: 11x11=121 pixels
pixel sixe ~1mm

5 layers

— thickness 0.5, 1.0, 2.0, 4.0, and
8.0 mm

— goal: good energy resolution for
gamma rays in the range 150
keV to 1-2MeV
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RAL/ICE/IMB collaboration José Luis Galvez ICE
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Compton camera

e Moderator: Silicon

— Double side 128 strips
with a pitch of 200 um

— 10 layers
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Geant4 SIMULATIONS
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José M. Alvarez, ICE
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The number of photons injected 106 for each simulation with an energy of 300keV. The applied bias voltage is
800V, and we assumed an uniform electric field. ;
José M. Alvarez, ICE
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Photo peak detection efficiency: monolithic CdTe de tector
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Photo peak detection efficiency: Si/CdTe stacked de  tector

Geant4Geometry
10 layers of Si + 5 layers of CdTe
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Ongoing and near future simulations

* Optimize readout electronics to improve the energy
resolution

electric field inside the CdTe pixellated detector, to track the
electrons and holes: the 3D electric field will be calculated
with a finite-difference method (FEMLAB)

e Event reconstruction: Compton sequence reconstruction
with/without electron tracking (MEGAIib)

« Simulation of orbital background environment (MGGPOD)
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