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Suzaku – Overview

• 4 CCDs with independent  
X-ray telescopes (XRTs)

• 3 front-illuminated (FI)   
   XIS0  XIS2  XIS3  

1 back-illuminated (BI)  XIS1
• collimated PIN diode + GSO 

scintillator detector, 10–600 keV

X-ray Imaging Spectrometer (XIS)

Hard X-ray Detector (HXD)



Operations
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The Future of Suzaku

• Power Problems:

• solar power system has degraded (almost) as expected

• batteries have degraded in capacity and charging ability

• two batteries needed, not redundant

• several prolonged safe-holds, including all of Jan 2015

• It is unclear how long Suzaku will continue observing

• 1.5 years is the goal, to overlap ASTRO-H
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Suzaku Power Supply
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The Future of Suzaku
• Mitigation:

• Non-critical systems turned off

• Battery control changes

• Heaters turned off in shade, on in Sun light

• Sun angle range 70–110 deg

• AO10 planned to last 6 months, May–October 2015

• 3 XIS operated as long as power is sufficient/stable

• HXD turned on during high day-to-night ratio

• AO10 could be 1.5 years if only 1 XIS is used



XIS 
Calibration Updates
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Loss of Area on XIS0

• dead region on XIS0, produced by 
micrometeoroid impact in 2009, has 
increased from 1/8 to 1/4 of CCD

• changed occurred while XIS0 was 
turned off for a UVC in May 2014

• also increase of charge trailing behind 
charge injection rows

• increase on-board area discrimination

• users must be aware of charge 
injection trailing rows!

M. Mizumoto 2014-09-25
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Flickering Pixels in Non X-ray BG
• flickering pixels are identified with cleansis, a statistical tool, in 

science observations 

• also run on NXB database, accumulated from night Earth obs.

• far more flickering pixels are identified in typical obs.  (~50 ksec) 
than in NXB database (~ 1 Msec)

Isoda 2014-10-27
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Flickering Pixels in Non X-ray BG

• new CALDB file of all 
historically flickering 
pixels, plus recipe

• useful for low-surface 
brightness studies

• removes 6.5% of Aeff

• new mission-
independent tool 
searchflickpix for  
ASTRO-H

Isoda 2014-10-27

XIS1
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XIS Contamination Trend

on-axis, from E0102
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XIS Contamination Model

v20130813

0’ – 3’
3’ – 6’
6’ – 9’
9’ –

4-3. Results (Cygnus Loop P8)

ver. 20130813 ver. 20140808

2013年12月05日の Cygnus Loop P8 のデータ

中心から半径 3’ 以内の円領域
半径 3’ ~ 6’ の円環領域
半径 6’ ~ 9’ の円環領域
半径 9’ の円より外側の領域

4-3. Results (Cygnus Loop P8)

ver. 20130813 ver. 20140808

2013年12月05日の Cygnus Loop P8 のデータ

中心から半径 3’ 以内の円領域
半径 3’ ~ 6’ の円環領域
半径 6’ ~ 9’ の円環領域
半径 9’ の円より外側の領域

v20140808

0’ – 3’
3’ – 6’
6’ – 9’
9’ –

Q. Wada 2014-08-22
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XIS P-sum Observations

• 128 rows stacked

• 8 ms time resolution

• no charge injection

• node-to-node gain 
variation

$*k�

Object� Type� Date�

GRS&1915+105� LMXB� 2007.05�

Cyg&X"2� LMXB� 2008.07�

Her&X"1� LMXB� (2006.03),&2010.09�

Cyg&X"1� HMXB� 2008,&09,&11,&13�

SMC&X"1� HMXB� 2011,&2012�

PSR&1509"58� PSR� 2005.08�

1E&1207.4"5209� PSR� 2006.07,&2007.02�

G&21.5"0.9� PSR� 2007.03�

1E&1547.8"5408� PSR� 2009.01,&2010.08�

RXJ&0007.0+7302� PSR� 2010.01�

-,�

M. Mizumoto 2014-06-26

…plus ~ 10 E0102 and Perseus observations
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XIS P-sum Calibration – Gain

Figure 9: Comparison of spectra before calibrations with after calibrations. The left panels show
spectra before calibrations, and the right ones show after calibrations. The black, red, green, blue
points show XIS0 Segment B, XIS0 Segment C, XIS3 Segment B, XIS3 Segment C respectively.
The top and middle panels show E0102–72, the bottom ones show Perseus cluster.

we calculate cross-correlation functions zi as

zi =
1

N

∑

k

xkxk+i, (1)

14

M. Mizumoto 2014-06-26

ΔE ~ 5–30 eV
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XIS P-sum Calibration – Time

XIS clock is fast;  
24 msec must be subtracted  

by hand from XIS P-sum times!

M. Mizumoto 2014-06-26



HXD 
Calibration Updates
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HXD Update 1
• Energy response 

• No major update

• Next step:  tune Gd Kα  
structure in PIN response 

• on-going Geant4 simulations 
of Gd K contribution from  
GSO to PIN, effect of event selection

• Non X-ray background 

• NXB systematic errors are 3% (PIN) and 1% (GSO)  
(Fukazawa et al 2008) 

• PIN NXB model v2.2 released, valid after August 2012  
NXB after 2014 August is under analysis (HXD ops)

Y.Terada, K.Nakazawa
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HXD Update 2
• Time assignment 

• Absolute timing accuracy 270–360 μs for observations before 2012

• Between 2012 and 2014, accuracy is ~3 msec, (cf. IACHEC 2014)

• In Mar 2014, ground station bug fixed, but another error remains. 

• Timing accuracy after 2014 is not confirmed yet because of lacking 
HXD calibration obs;  Crab calibration as a top priority for HXD. 

Y.Terada, K.Nakazawa
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Field of view 17.8' x 17.8'

Energy range 0.2-12 keV

Energy resolution ~180 eV @6keV

Effective area
340 (FI)/390 (BI) 
cm2 @1.5keV

Time resolution
8 s (Normal) - 

   7.8 ms (Psum)

                      XIS is equipped with four X-ray      
                      CCDs (XIS0-3) for imaging and 
non-dispersive spectroscopy. The four CCDs are 
at the focus of four co-aligned telescopes and 
observe the same field. Three CCDs are front-
illuminated (FI) and one is back-illuminated (BI) 
superior respectively in the hard- and soft-band. 
XIS is operated simultaneously with HXD. 

Basics

Suzaku X-ray Imaging Spectrometer Quick Reference
(The latest version at http://www.astro.isas.jaxa.jp/~tsujimot/pg_xis.pdf.)

2013/08/25 M. Tsujimoto (ISAS)
[XIS support astronomer]

This leaflet is intended to assist users to plan an XIS observation. The Suzaku web page and the “XIS Technical Description” document supplement 
the information. Consult xisope@astro.isas.jaxa.jp for further details.

Accepted targets : http://heasarc.gsfc.nasa.gov/docs/suzaku/tlminfo/
Obs plan : http://www.astro.isas.jaxa.jp/suzaku/schedule/shortterm/
XIS log :  http://darts.isas.jaxa.jp/astro/suzaku/suzakuxislog/top.do

Archive

                      XIS0-3 has 1024x1024 pixels composed of four segments (A-D)
                      with one readout node for each segment. Due to unavoidable micro-
meteorite hits, a part of XIS0 and the entire XIS2 (Normal) are not used. OBF holes 
are negligible for X-ray obs., unless a bright optical source is located within ~1'. 
Psum is available only for XIS3. Two 55Fe calibration sources (Mn I Ka and Kb lines at 
5.9 and 6.5 keV) are installed. Users can specify the roll angle. Use the Maki tool.
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                      From AO-7, only XIS-nominal position is officially supported.

                      Estimate the count rate using the PIMMS tool. Approximately,
                      1 mCrab flux yields 1.6 [/s/sensor] (FI) and 2.0 [/s/sensor] (BI). 
For bright variable sources, check MAXI. Count rate estimate is crucial for selecting 
XIS modes. PIs of ToO observations of bright variable sources may update the 
estimate at the planned time of the observation by a few days earlier.

Counts/s

                      XIS is operated in a combination of clocking and editing modes.
                      Users are responsible to choose the appropriate clocking mode. 
For faint (<12 [/s/sensor]) sources, use Normal mode with no option. For bright 
(>12 [s/sensor]) point-like sources, choose Normal mode with appropriate window 
and/or burst options. For high timing accuracy, choose Psum (XIS3) and others 
(XIS0,1). It is acceptable to use different clocking modes for different sensors. 
Users may request mode changes 1-2 days prior to observations if pre-
arrangements are made with <xisope@astro.isas.jaxa.jp>.

Clocking

Clock mode Normal Psum

Opt
ion

Win. no 1/4 1/8 no no no no 1/4 1/4 1/4 1/4 1/8 no

Burst no no no 2.0 0.6 0.5 0.1 1.0 0.5 0.3 0.1 0.5 no

Max cnt/s to 
avoid pile-up*1 12 48 96 48

1.6
102

1.9
102

9.6
102 96

1.9
102

3.2
102

9.6
102

1.9
102

1.5
102

Obs 

efficiency*2 1.0 1.0 1.0 .25 .08 .06 .01 .50 .25 .15 .05 .5 0

Support OK OK *3 *5 *4 OK *2 OK OK *3 *3 *3,5 *3,5

*1: The rates are “hard limits”. A 5-10% margin should be considered. Annulus extractions can also work.
*2: Not including events out of window, out-of-time events. *3: Calibration not guaranteed. *4: BI only. *5: FI only.

Window option … 1/n (n=4 or 8) option reads (1024x1024/n) pixels centered at 
the aim position in 8/n [s]. (Pros) Photons not lost for the observed area. (Cons) 
The observed area reduced by 1/n. The calibration sources not observed.

Burst option … m [s] (m=0.1, 0.3, 0.5, 0.6, 2.0) option reads photons arriving in m 
out of 8 [s] in each image. (Pros) The calibration sources observed. The 
observation area not reduced. (Cons) A fraction (1-m/8) of photons lost.
* To be precise, the burst time for the 0.1s burst option is 0.135s (FI)/0.147s (BI).  

Psum mode … 128 rows are stacked along the readout direction, yielding (1024x8) 
pixel data. (Pros) High timing accuracy; 7.8 ms in recording event arrival time. 
(Cons) Spatial information lost along the readout direction. Spectral perfromance 
severely degraded due to inefficient noise reduction, the unavailability of the the 
sacrificed charge injection technique, etc.

Suzaku Status – Summary
• solar panels and battery continue to degrade

• XIS contamination continues to decrease

• if power becomes a problem, detectors will be turned off, 
but hope to go another 0.5–1.5 years

• Cycle 10 starts May 1, and is perhaps the last!

http://space.mit.edu/XIS/monitor
http://www.astro.isas.jaxa.jp/~tsujimot/pg_xis.pdf


