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Abstract

Swift/XRT succeeded in observing the moment of supernova explosion in a spiral galaxy NGC2770
in real time in January 2008. This fact motivated us to search the Swift / XRT archive data for similar
phenomena and unknown X-ray objects. In this research, we first developed a fully automatic system for
finding unknown objects and tested with the data of about half a year from May 2017. We found one
unknown object candidate. Then, we extended the data from 2005 to April 2019. We found about 700
unknown candidates, which do not match to any catalogues, with the signal-to-noise ratio greater than 10.
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1. Introduction

A typical supernova occurs when the core of a massive
star runs out of nuclear fuel and collapses under its own
gravity to form an ultradense object known as a neu-
tron star. The newborn neutron star compresses and
then rebounds, triggering a shock wave that propagetes
through the star’s gaseous outer layers and blows the
star to smithereens. Astronomers thought for nearly four
decades that this shock ”break-out” will produce bright
X-ray emission lasting a few minutes.

Swift/XRT succeeded in observing the moment of su-
pernova explosion in a spiral galaxy NGC2770 in real
time in January 2008 (Soderberg, A.M. et al. 2008).

This fact motivated us to search the Swift / XRT
archive data for similar phenomena and unknown X-
ray objects. We will present the results and the future
prospects for a real-time analysis.

2. Analysis procedure (System contents)

First, we analaized the Swift / XRT event data with XS-
ELECT. The event data divided into three energy bands
of 0.3-10 keV (Total), 0.3-1.5 keV (Soft), and 1.5-10 keV
(Hard) to create images. Then, we used these images
to detect the sources of unknown astronomical objects
with XIMAGE. When a source is detected, a text file is
created in which information such as the position of the
source (RA, Dec) and SNR (Signal to Noise Ratio) is
described. The position information is collated with the
astronomical catalogues using scat. We used four cata-
logues, 1RXS (W. Voges et al. 1999), 1SXPS (Evans et

al. 2014), Swift-XRT GRB positions (Evans et al. 2009),
and SIMBAD (Wenger et al. 2000).
When we used SIMBAD, we tried two different error

radii of 6 arcsec and 10 arcsec in order to select more
promising unknown object candidates.

3. Analysis results of Swift/XRT data from 2005 to 2019

Table 1 summarizes the analysis results from 2005 to
April 2019.
We found that about 25% of the detected object can-

didates are not match in the four catalogues.
Figure 1 is a histogram of unknown object candi-

dates that did not match any catalogues.There are many
unknown object candidates with a signal-to-noise ratio
(SNR) of 5 or less. We think they are likely to be a noise.

Table 1. Detection result in each energy band(2005-2019/04).

0.3-10keV
(snr=3.0)

0.3-1.5keV
(snr=1.9)

1.5-10keV
(snr=1.9)

Total number of
detected candidates.

126,654 139,503 118,082

Total number of matching in
the three catalogues

(1RXS, 1SXPS, GRB-positions).
72,589 70,348 59,355

Total number of
unknown object candidates
(Define a radius: 6 arcsec).

30,762 50,650 36,411

Total number of
unknown object candidates
(Define a radius: 10 arcsec).

24,872 42,214 29,144



Fig. 1. The distribution of the SNR of unknown object candi-

dates(0.3-10keV).

3.1. The most interesting unknown object candidate.

Figure 2 is an example of the result of analysis of the
data from 2005 to April 2019. It did not match with the
sources in the four catalogues.

Since the SNR of this object is high, it is considered
to be the most promising unknown object candidate.

Table 2 summarized the information about this source.

Fig. 2. The most interesting unknown object candidate.

Table 2. Unknown object candidate information in this time.

Unknown object inform

SNR=16.56
RA(2000) 11 08 22.096
Dec(2000) -54 22 49.194

Nearest catalogued X-ray source
1RXS J110823.6-542313

Position difference 27.62(arcsec)

4. Summary and Future plan

From figure 1, about 70% of the unknown object candi-
dates have SNR<5.0. They are considered to be noise.
We will investigate the analysis results in more detail

to find the most promising unknown object candidates.
We will upgrade the fully automatic system for finding

unknown objects to operate in a real time.
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