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Doble interés en XEUS: científico y tecnológico

• Antecedentes científicos: 

• Explosiones estelares (novas y supernovas): modelos, 

nucleosíntesis y emisión a altas energías (X y γ)

• Usuarios asiduos de XMM-Newton

• Propuestas ToO para INTEGRAL

• Participación en el equipo científico de la propuesta de 
NASA ACT (y GRASP)

• Instrumentación para astrofísica de altas energías

• Prototipo de lente de focalización de rayos γ CLAIRE 
(colaboración CESR, Toulouse)

• Participación en la propuesta de misión Gamma-Ray 
Imager (GRI), Cosmic Vision 2015-2025
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Proyecto R&D PNE (2008)

Diseño, desarrollo y test de un 
prototipo de cámara Compton 

Si/CdTe

Si y CdTe apilado – ref. Takahashi

Optimizar el diseño mediante simulaciones
con GEANT4. 

Reto: detectar γ’s con E hasta 1(-2) MeV con 
resolución energética óptima

OBJETIVOOBJETIVO: : contribuir contribuir al  al  

estudioestudio conceptual del conceptual del 

detector de GRIdetector de GRI

ColaboraciColaboracióón n con con 

IMBIMB/CNM (CSIC)/CNM (CSIC)
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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: 11×11=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 Gálvez ICE
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Compton camera
• Moderator: Silicon

– Double side 128 strips 
with a pitch of 200 µm

– 10 layers
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Geant4 SIMULATIONS
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José M. Alvarez, ICE
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José M. Alvarez, ICE

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.
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José M. Alvarez, ICE
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Photo peak detection efficiency: monolithic CdTe detector 
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Geant4 Geometry

10 layers of Si + 5 layers of CdTe

Photo peak detection efficiency: Si/CdTe stacked detector 
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• 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)

• Event reconstruction: Compton sequence reconstruction 

with/without electron tracking (MEGAlib)

• Simulation of orbital background environment (MGGPOD)

Ongoing and near future simulations


