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Abstract

Some of X-ray transient objects as Short Gamma Ray Burst (SGRB) and Soft Gamma Repeater (SGR)
emit X-ray with very short-time of sub-sec. In typical analysis process for satellite data, it is possible to
miss these events in the analysis for persistent objects even if the transient events occur in the FOV. With
a focus on undiscovered short-time transients, We have performed serendipitous survey using Suzaku XIS
data. The data for this search is Suzaku archive data from 2005/08/11 to 2012/05/29. The regions are
blank sky regions with known X-ray target sources extracted in each observations of X-ray satellite. We
search transient events using Signal to Noise Ration (SNR) of X-ray counts in each time bins during one
observation. To high SNR events, We judge a real transient candidate or a fake event (e.g. sensor noise,
charged particle..) by Point Spread Function of 2D image of the event. We will report the method of the
analysis and results of the survey.
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1. Introduction

Transient objects such as Short Gamma Ray Burst
(SGRB)and Soft Gamma Repeater (SGR) are very-short
exposure compared to the total exposure of one-sequence
observation. Therefore, even if they occur in FOV, it
may be overlooked because they are buried in the main
target object. It is possible to discovery the unknown
transient object in suzaku XIS data, because there are
about 10 years of data. Our purposse is to search for
X-ray transients objects such as serendipitous source in
Suzaku XIS data. We explain that the method of the
analysis and results of the survey.

2. Instruments

Suzaku was the fifth the series of Japanese astronomy
satellites. It launched on July 10 and stopped func-
tioning on June 1, 2015. It had X-ray Imaging Spec-
trometers(XIS), Hard X-ray Detector(HXD) and X-Ray
Spectrometer(XRS). X-Ray Imaging Spectrometer(XIS)
consist of four X-ray CCD camera,one Backside Illumi-
nated(BI) and three Frontside Illuminated(FI). The en-
ergy range of XIS is 0.2−12 keV. Field of view is 17.8′ ×
17.8′. XIS had Normal and P-sum mode. Normal mode
can take X-ray image,time resolution is 8s. P-sum mode
can improve time resolution( 7.8ms) instead of lossing
the imaging performance.

3. Method and results

We used the Suzaku XIS data from 2005-08-11 to 2012-
05-29. The total observation time of the analyzed event
is 428,158,156 hours. Figure 1 shows the X-ray image
removed calibration source region with Suzaku XIS in
the 0.2 − 12 keV energy band. There existed the main
target souce in the center. In order to reduce the X-ray
counts from main target,we extract a blanck sky region
by cutting out of the region of the main target source
with radius of 2.5arcmin. Figure 2 shows the X-ray im-
age of blanck sky region by cutting out of the region of
the main target source with radius of 2.5 arcmin. We
make a light curve of the blanck sky region. Figure 3
shows 8 s binned 0.2 − 12 keV light curves that X-ray
images of Fig 1 and Fig 2,respectively. Its reduced the
X-ray counts from the main target source by coutting
the region. We calculated signal to noise ratio (SNR) of
8 sec time bin of the light curve as following equations.
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xi ： X-rays counts at the same time

N ： observation time

Fig. 1. Original X-ray intensity image.

Fig. 2. X-ray intensity image of Cut data.

Fig. 3. Light curves of original data and data after cut out.

We confirmed the events as a transient candidate if
SNR is higher than 10. We found 17 transient candi-
dates which has the PSF corresponding to astronomi-
cal object. Figure 4 shows one of the X-ray image in
the 17 candidates. We confirmed it at (R.A.= 341◦.35,
decl.= 39◦.70). Other confirmed events were fake events
from the electron transportation of CCD. Figure 5 shows
one of several fake evnets in the detector coordinate sys-
tem. It confirmed the pattern such as line parallel to the
field of view of the instrument.

Fig. 4. X-ray intensity image of transient candidates.

Fig. 5. X-ray intensity image of fake event.

4. Conclusion

We searched for unknown transient objects from XIS
archive data. We have confirmed data with SRN higher
than 10 and found 17 unknown object candidates. We
will identify these candidates by spectral analysis.
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