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Institute of Space and Astronautical Science (ISAS/JAXA)

Astro-H at a Glance

Suzaku (6m, 1.7t)

ÅLaunch in 2014

ÅLaunch site:
Tanegashima Space Center, Japan

ÅLaunch vehicle: JAXA H-IIA rocket

ÅOrbit Altitude:  550 km

ÅOrbit Type: Approximate circular orbit

ÅOrbit Inclination: ~ 31 degrees

ÅOrbit Period: 96 minutes

ÅTotal Length: 14m

ÅMass: 2.7 metric ton

ÅPower:3.5 kW

ÅTelemetry Rate: > 8 Mbps (X-band)

ÅRecording Capacity: > 12 Gbits

ÅMission life: > 3 years

26th Science Satellite of Japan
6th X-Ray mission
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Institute of Space and Astronautical Science (ISAS/JAXA)

Astro-H Instruments and Configuration
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Broad-band Imaging Spectroscopy

All instruments co-aligned and operate simultaneously
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4 CCD chips/62x62mm2

Depletion Layer ~200 micron

Large FOV X-ray CCD (F.L. 5.6 m)

Energy Resolution ~150 eV

Field of view : 38 arcmin @6 keV

Coma cluster (ROSTA, S.L. Snowden)

Soft X-ray Imager (SXI): X-ray CCD

Recent Progress

EM Model/

Thermal Balance Test

(2011/June)
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8
50 kg

ñStacked Si/CdTe

Detectorò and 

ñWell-type BGO shieldò

will reduce background

Si and CdTe Hybrid Imager ( 5 - 80 keV):

Soft X-ray photons below < 20 keV are absorbed in the Si part (DSSD), while hard X-ray 

photons go through the Si part and are detected by the newly developed CdTe double 

sided cross-strip detector

Hard X-ray Imager (HXI)  

Efficiency 100 %

80 keV

70 %

Si DSSD

CdTeDSD
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Engineering Model

4 layer of Si DSSD and 1 layer of CdTe DSD

Hard X-ray Imager (HXI) : 

Si DSSD CdTe DSD

CdTe DSD

CdTe DSD

(ISAS)

~1.6 keV FWHM

@ 60 keV

FWHM 0.9 keV

@14 keV

241Am 241Am

250 micron
pitch strips 
for both side 
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HXT

SXT

300 cm2 (@30 keV) 
Bragg Reflection

ÅPt/C depth-graded multilayer X-ray telescope

ÅLarge photon collecting area: out to ~ 80 keV.

ÅCalibration using SPring-8 Hard X-ray Beam line is going on

Hard X-ray Telescope (HXT)

HPD requirement of < 1.7 arcmin
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11
2011//07/18-19 ASTRO-H Science Meeting at Stanford

Å Si/CdTe Compton Gamma Camera and 

Well-type shield to achieve ultimately low 

background.  (40 - 600 keV)

Å The Compton Camera enables us to 

measure polarization > 60 keV.

Å GRB Monitoring using BGO shield.

Soft Gamma-ray Detector (SGD)

BG

O

Compton Kinematics

Si/CdTe Compton Camera

(only select gamma-rays from 

the FOV)

During Vibration Test by using a Mass Model
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Non-dispersive spectrometer
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Temperature

Large dR/dT

Doped Si Thermistor

 

DEFWHM =2.35z kT2C

ÅEnergy resolution is limited by thermodynamics

üEnergy resolution of several eV possible, 
nearly independent of energy.

ÅArray of calorimeters provides imaging x-ray 
spectroscopy.

Astro-H/SXS KDP-C  June 21, 201012

50 mK

The X-Ray Calorimeter
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Calorimeter offers major advantage over 

dispersive spectrometers

ÅGratings work by dispersing the spectrum across a 
position sensitive detector, but at the expense of 
confusion in spectra from spatially extended 
objects (and much of what we want to observe is 
spatially extended).

ÅGratings have a spectral resolution that is a 
constant Dl, thus resolving power degrades with 
increasing energy.

R= l/Dl = E/DE

ÅThe x-ray calorimeter detects individual x-ray 
photons with nearly constant DE,so resolving 
power increases with energy.

ÅThe x-ray calorimeter provides an x-ray digital 
camera that can distinguish thousands of x-ray 
colors.  SXS will pioneer this capability.
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SXS X-Ray Calorimeter Array (EM assembly)

6 x 6 calorimeter array

Ion-implanted Si thermometer

HgTe absorber
(~ 8 microns thick)

824 x 824 microns

(30 x 30 arcsec)
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1st flight model array complete and ready
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SXSςenergy resolution 
better than 7 eVat 
system level

с Ȅ с ŀǊǊŀȅ ƻŦ олέ Ȅ олέ 
pixels (3 arcmin field of 
view)

Soft X-Ray Telescope

5.6 m focal length ςfixed 
optical bench

203 concentric shells (1624 
individual reflectors)

Outer Diameter: 45 cm
Mass:  CBE = 46 kg.

Half-Power Diameter of better 
than 1.7 arcmin

Soft X-Ray Spectrometer (SXS)

X-ray Calorimeter 
Spectrometer

4.9 mm
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NASA components of SXS

Aperture Assembly: blocking filters, filter 
mounts, heaters and thermometers

Calorimeter Spectrometer Insert (CSI): 
detector system and 3-stage ADR

ADR Controller

Signal amplifier and 
ŘƛƎƛǘƛȊŜǊ όά·ōƻȄέύ
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