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The International X-ray Observatory IXO

credit: ESA/NASA
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IXO - position of the instruments

credit: ESA/NASA
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Science Goals

• Black Holes and matter under extreme conditions:
- extreme densities (neutron stars)
- extreme gravity (black holes and neutron stars)
- extreme magnetic fields (neutron stars)

• Formation and evolution of galaxies, clusters and 
Large Scale Structures

• Life cycles of matter and energy
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HTRS Science Goals

Two possible ways to measure the ISCO using 
properties of matter in orbital motion

Spectroscopy
- Relativistic Iron Line

Timing
- Quasi-Periodic Oscillations
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HTRS overview
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HTRS overview

HTRS science requirements:

• observe very bright sources ≥ 1 Crab 
without pile-up 

• Energy band: 0.3 - 15 keV

• ∆E < 150 eV at 6 keV

• 10 μs time resolution, low deadtime



13.04.2010 - IACHEC Meeting - Woods Hole                                                            IXO-HTRS - Chris Tenzer

HTRS overview

HTRS science requirements:

• observe very bright sources ≥ 1 Crab 
without pile-up 

• Energy band: 0.3 - 15 keV

• ∆E < 150 eV at 6 keV

• 10 μs time resolution, low deadtime

HTRS detector specs:

• array of 31 Silicon Drift Detectors (SDD)

• 450 μm silicon thickness

• low leakage current

• out-of-focus position, high throughput



13.04.2010 - IACHEC Meeting - Woods Hole                                                            IXO-HTRS - Chris Tenzer

HTRS overview

HTRS science requirements:

• observe very bright sources ≥ 1 Crab 
without pile-up 

• Energy band: 0.3 - 15 keV

• ∆E < 150 eV at 6 keV

• 10 μs time resolution, low deadtime

HTRS detector specs:

• array of 31 Silicon Drift Detectors (SDD)

• 450 μm silicon thickness

• low leakage current

• out-of-focus position, high throughput



13.04.2010 - IACHEC Meeting - Woods Hole                                                            IXO-HTRS - Chris Tenzer

Detector array topology



13.04.2010 - IACHEC Meeting - Woods Hole                                                            IXO-HTRS - Chris Tenzer

HTRS detector

images: Peter Lechner, HLL
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HTRS detector

images: Peter Lechner, HLL

Photon distribution for 12 cm 
out-of-focus position

at 1 keV, 2 keV and 6 keV

Christian Schmid, Bamberg
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HTRS detector

images: Peter Lechner, HLL
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Silicon Drift Detectors

plots + images: Peter Lechner, HLL
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Silicon Drift Detectors

plots + images: Peter Lechner, HLL
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HTRS characteristics

signal and thermal noise integration in 
one pixel over time, 

adaptive charge clearing

plots + images: Peter Lechner, HLL
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HTRS characteristics

signal and thermal noise integration in 
one pixel over time, 

adaptive charge clearing

spider web structure to cover pixel 
boundaries in order to avoid split events

plots + images: Peter Lechner, HLL
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HTRS



13.04.2010 - IACHEC Meeting - Woods Hole                                                            IXO-HTRS - Chris Tenzer

HTRS
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Data rates
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IAAT hardware contribution for HTRS

Mass 
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Drivers
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PPU

FW + 
Heater

HK

31x SDD 
data

Time 
Tag

Gain 
Corr. FIFO Event Processing

SpaceWire I/F

Data Packaging

Data Compression

Memory Controller

events spectra standardized
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HK & 
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Digital Data Processing Unit 
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