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The Suzaku
X-Ray Observatory

Suzaku
Investigations of
structure-formation of the universe
environment very close to blackholes
Using
High-resolution X-ray spectroscopy and
Wide-band X-ray spectroscopy
Highly complementary to Chandra (US) and XMM-Newton (ESA)

ISAS/JAXA - NASA International collaborations
Scientific instruments
X-ray optics, X-ray spectrometers
Analysis software

Launched on July 10, 2005 with M-V launch vehicle

X-ray mirrors

Science Payloads
Deployable
Optical Bench
ISAS/JAXA

XRT (5 units)
NASA/GSFC-NagoyaISAS/JAXA-TMU
Hard X-ray detector
HXD
Tokyo-ISAS/JAXARiken-SaitamaHIroshima-Kanazawa-...
X-ray CCD camera

XRS
NASA/GSFC-Wisconsin X-ray micro calorimeter
-ISAS/JAXA-TMU

XIS
MIT-Kyoto-Osaka ISAS/JAXA-.....

XRS: High resolution spectroscopy
An energy resolution of 7eV at 5.9 keV was
next talk by Rich Kelley
obtained in orbit.
However the functionality was lost due to loss of
liquid He after ~ 1 month in orbit.
Independent investigations by the JAXA and NASA
investigation boards.
Root-level causes, recommendations
JAXA board report issued in January, 2005. A summary (in
Japanese) is found in
http://www.jaxa.jp/press/2006/01/20060125_sac_suzaku_j.html

NASA board report will be submitted soon.

We will do our best to recover as soon as possible
the science lost by the failure, implementing the
lessons learned and recommendations.

Suzaku now
Wide band X-ray spectroscopy
~1000 cm2 effective area 1-6 keV
Low background
Good energy resolution
Improved line spread function on low
energy side, particularly important <1
keV

Effective area (XRT+XIS)
XMM 2MOS+PN
MCG 6-30-15 image

Suzaku 4XIS
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1Crab
SAX-PDS

accuracy of 5%.
Our goal is 1 %.
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Good energy response < 1keV
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PV & GO-1 observations
Performance verification (PV) observations by the
science working group (SWG)
August 2005 - March 2006
~ 130 pointings
GO-1 observation started from March 31, 2006
(10h UT)
More than 70 targets were observed so far
Four pre-selected GO-1 observations in
February - March 2006
Soft (<1keV) X-ray observations
XIS contamination

Data processing and release
Pipeline processing for GO-1 data has started on
May 30 at ISAS/JAXA and will start soon at NASA/
GSFC.
Data will be distributed to PIs through the internet.
Some GO-1 data were already delivered from ISAS
to Japanese PIs.
Analysis software and calibration data are available
from NASA/GSFC web pages.
There are limitations in version 1.0 processing.
Please refer to Suzaku web page
(http://www.astro.isas.jaxa.jp/suzaku/process/)
Spectral analysis tools for extended sources are
presently being developed by the Suzaku team,
including treatment of the XIS contamination.

XIS contamination
Effective area < 1 keV is decreasing
SNR

Growth of contamination

Growth of contamination
significant flattening after day ~ 150

Spatial gradient
Atmospheric N-K and O-K emissions
uniform with the XIS field of view

N-K
O-K
We have developed software which generates XRT+XIS
response in which both the time growth and spatial
gradient are took into account.
The software is presently tested by the Suzaku team.

GO-2 program
2nd Guest Observer (GO) observation will start
April 1, 2007
AO will be released around the end of August, and
the proposal due date is December 1, 2006.
International time allocation is the same as that of
GO-1:
Japan - 50%, US - 37.5% and Japan/US - 12.5%
Japan allocation includes all non-US proposals
(8% of total, will be used for ESA.)
proposals should be submitted to NASA (US), ESA
(ESA countries), or JAXA (Japan and all non-US and
no-ESA countries)

X-ray binaries
Soft to hard X-ray emissions
Highly time variable
Complex spectral features on steep continuum
spectrum
The unique feature of Suzaku,
“Wide-band spectroscopy all in one observatory”
is very useful for studies of X-ray binaries.
Small pile up and telemetry saturation of the XIS
also ensure observations of bright sources.
~ 60 mCrab (window mode)
~ 0.5 Crab (burst mode)
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Fig. 2.— Ratios of the background-subtracted HXD spectra of
A0535+26 to those of the Crab Nebula. The data obtained with
the HXD PIN and GSO are shown in red and blue, respectively.
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In order to evaluate the spectra of Figure 1, first in

Terada et al. submitted to ApJL
Fig. 4.— Luminosity dependence of the cyclotron resonance energy in binary X-ray pulsars. The fundamental cyclotron energies,
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Suzaku
Wide-band spectroscopy all in one observatory
Low background over a very wide X-ray band
Good energy resolution with greatly improved
line spread function, in particular, < 1keV
compared to Chandra and XMM-newton
Very much a unique and powerful observatory
Cluster of galaxies, SNRs, Accreting BHs, ISM,
IGM, ......
talks in this session and two talks in wamhot gas session this afternoon

We, the Suzaku team, would like to thank all the
support from US astronomy community and would
like to ask continuous support.

Conference
in Kyoto
SN1006 millennium
please visit the
conference web site:
http://wwwcr.scphys.kyoto-u.ac.jp/
conference/
suzaku2006/
Diary of Fujiwara Teika who
lived in Kyoto in 12th
century. Here he wrote
about the guest star on May
1, 1006 in Lupus.

