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NOTE to editors: These documents are updated as needed, e.g. when the relevant CALDB files, or 
the relevant calibration data analysis, is revised.  
 
This document must include the CalDB file name, an explanation of how the data were collected 
and the analysis conducted and, if using standard Ftools, the software version number. All 
revisions are consolidated into the same document to maintain a full record of all changes.   
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1 Introduction 
 
1.1 Purpose 
 
This document describes how the bad pixel list for Xtend onboard the XRISM satellite is assigned 
in the ground software and how the parameters defined in the CalDB file were derived.  
 
1.2 Scientific Impact 
 
The Xtend instrument has some unusable pixels on CCDs due to excessive noise for detecting X-
ray signals. The events detected around bad pixels are not selected as “good” events in cleaned 
event files. The bad pixel list is used in xtdflagpix to assign the “STATUS” value to each event. 
This information is used to select cleaned events and to calculate the loss of effective area due to 
the exclusion of bad pixels. 
 
2 Release CalDB 20230515 

 
Summary table of the first Xtend bad pixels CalDB data delivery. 
 

CalDB Filename Validity 
date 

 File(s) as delivered Delivery 
date 

Comment 

xa_xtd_badpix_20190101v001.fits 20190101 
00:00 UT 

Information_on_bad_pixels_v230201.txt 2023-02-01 CalDB 
file made 
by SDC. 

 
2.1 Data Description  
This CalDB file is based on experimental data from the FM SXI-S cooling test conducted at 
Tsukuba Space Center (TKSC) in September 2021. In this experiment, the CCD chips were 
installed in the FM body.  A 55Fe radioisotope was used to irradiate the CCDs. Frame data were 
taken in the experiment. The CCD chips were cooled to -110°C.  
 
2.2 Data Analysis  
The frame data were processed in the same way as onboard to generate event data. The events in 
the energy band corresponding to the 55Fe calibration source were excluded to find pixels where 
pseudo-events were occurring. The events at physical edges, rows before and after CI lines, and 
segment boundaries were also excluded because they often generate pseudo-events. After that, 
histograms of the number of counts in the observation time for pixels were created. The histogram 
was fitted with a Poisson distribution, and pixels that deviated from it were considered bad pixel 
candidates (Figure 1). Examples of the bad pixel locations are highlighted in Figure 2. 

 
2.3 Results  
Deviations from the Poisson distribution occurred only in CCD3. The pixels that deviated from 
the Poisson distribution were identified and designated as bad pixels.  
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2.4 Final Remarks  
 
This CalDB file is the final released version before the launch. 

 
Figure 1. Histograms of the number of counts in the observation time for pixels, 
examples of CCD1, segment AB, and CCD3, segment CD. The red solid line 
shows the fitted Poisson distribution. 

 
Figure 2. Example of the locations of the bad pixels. This is a raw frame 
(rFrame) data image of CCD3, segment CD. The pixels framed in green are 
examples of bad pixels we assigned.  

 


