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Summary and Future
•Energy Resolution (without any CI technique) : 
130eV (pre-launch) → 200eV (Aug. 2006)
•Checker-flag CI recovers ΔE = 190eV → 170eV
•Spaced-row CI recovers ΔE = 200eV → 150eV
•The Suzaku team decided to use the SR-CI in 
AO1 observation (if the PI agrees) because of its 
large performance improvement. 
•Demerits of the SR-CI: (i) Dead lines of 3 (FI) or 
4 (BI) rows are produced every 54 row. (ii) Out-
of-time events will increase from 25ms to 156ms. 
•At present, SR-CI is applicable only for the 
normal mode. Application to other modes is 
under investigation now. 

•Effective area below 2keV decreasing with time 
due to carbon dominated contaminant on OBF. 
•The ground experiment showed that OBF can 
survive bakeout at -15C. 
•It was also shown that significant part of the 
contaminant would be desorbed several to ten 
days onboard bakeout.
•The Suzaku manager and the XIS team are now 
evaluating risks of the onboard bakeout in detail. 
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The Status of XIS onboard Suzaku Takeshi Go TSURU (Kyoto Univ., Japan) 
on behalf of the Suzaku XIS team

Degradation due to 
Radiation Damage

Contamination on OBF

Spaced-row CI for “active” recovery of energy resolution

The XIS is an X-ray Imaging Spectrometer system, consisting of four sets of X-ray CCD cameras, three XISs have a front-illuminated (FI) CCD, and the other has a 
back-illuminated (BI) CCD. First, we report the basic performances of the gain, energy resolution, quantum efficiency and their time evolution. We have implemented a 
Charge Injection (CI) technique and work as a column-to-column level CTI monitor (checker-flag CI; CF-CI). The technique successfully improved the energy resolution 
from 190eV to 170eV (FWHM) at 6keV. The spaced-row CI (SR-CI) technique is also used for active compensation for the CTI, in which we fill sacrificial charge in 
radiation-induced traps by injecting charge at every 54 column and successfully recover the energy resolution from 200eV to 150eV at 6keV.  We have experienced 
unexpectedly contamination on the optical blocking filters of XIS, which has caused significant decrease of low energy efficiency. With the aim of baking out the OBF 
onboard, we performed a ground experiment in order to confirm that the OBF survives the bake-out. 

Radial Profile on XISBI spectrum of E0102-72
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•Effective area below 2keV is 
decreasing with time.
•Additional absorption is due 
to carbon dominated material 
on OBF. 
•Maximum at the FOV center
•Oxygen contribution <1/5 of  
carbon in number. 

•Investigating onboard 
bakeout by raising 
temperature of OBF from 
-40C to -15C.
•We made ground experiment 
for the confirmation that 
OBF survive the bakeout in 
which we adsorbed 
contaminant on OBF and 
made thermal cycle.  
•No damage was found.

•Performance of XIS is gradually degrading since 
the launch of Suzaku due to the radiation damage. 
•Energy resolution with the onboard calibration 
source of 55Fe: 130eV → 200 eV (FWHM). 
•Keep note that It is as expected before the launch. 

•Noticed that large column-to-column variations in the charge 
transfer efficiency degrades the energy resolution. 
•These variations can be measured with checker-flag CI (CF-
CI) and corrected with remarkable accuracy. 
•The XIS team has measured the CTI of each column once or 
twice every two months from May 2006. and successfully 
improves the energy resolution from 190eV to 170eV. 
•It can be applied ex post facto.
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•A sufficient quantity of charge 
injected periodically during the CCD 
readout process (spaced-row CI) fill 
radiation-induced traps, and in so 
doing reduce the effects of these 
traps on the devices charge transfer 
efficiency (CTE). 
•Inject charge every 54 rows in order 
to fill the traps quite often. 
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•SR-CI was successfully 
implemented in the calibration 
observation of E0102 and the 
Perseus cluster done at the 
end of Aug. 2006. 
•The energy resolution was 
successfully recovered from 
200eV to 150eV at 6keV. 
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