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Abstract

We present the ongoing effort to construct the X-ray burst (XRB) catalog based on the MAXI/GSC
observations. The MAXI/GSC has the best sensitivity as an all-sky X-ray monitor which covers the energy
band from 2 to 20 keV. Since MAXI/GSC covers almost all-sky 16 times a day, MAXI/GSC is suited to
search for short transient events like XRBs which are difficult to predict when they will happen. We explain
the method which we develop to pick up XRB events from the MAXI/GSC data. In our catalog, we are
planning to show the following parameters and the data products; name of objects, time of XRB events,
1-second light curves in four energy bands (2-4, 4-10, 10-20 and 2-20 keV) during the events, observed
X-ray flux before, during and after the events and spectral analysis results. We show the results of 4U
1636-536 as an example of our catalog work in this paper.
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1. Introduction

The MAXI/GSC located on the ISS has been detecting
a lot of X-ray bursts (XRBs) during the last four and a
half years. Our work will be the first attempt to archive
all the XRB events observed by MAXI/GSC. Here, we
present a basic frame work to pick up XRB candidates
from the MAXI/GSC data, to create the fine time light
curve from the event data for those candidates and to
confirm the XRB events. We selected the object, 4U
1636-536, to study the method since this object is well
known an X-ray burster (410 bursts for 105 days; Gal-
loway’s MINBAR) and there are no nearby bright X-ray
sources within 2 degree.

2. Analysis

Fig.1 shows the MAXI/GSC light curve of 4U 1636-536.
The points which have large count rates are going to
be candidates of XRBs. First, we extract candidates of
XRBs from this 1-scan light curve. Second, we create the
1-second light curve for those selected candidates using
the event data, and judge whether the candidates are
XRBs or not. Finally, we extract parameters for the
catalog for the confirmed events.

2.1. Selection of the XRB candidates

First, we pick the center bin in the light curve, and cal-
culate the average count rate of the previous and the
next 3 bins from the center bin. Next, the difference of
the count rate between the center bin and the average

Fig. 1. Public MAXI/GSC 1-scan light curve of 4U 1636536

count rate of the side bins is calculated. We scan the
entire light curve by shifting each bin. Then, we create
the frequency distribution of the differences (Fig.2).

We select the bins which have differences larger than
0.1 as XRB candidates. In this example, there are 12756
bins in the light curve and we selected 173 bins as XRB
candidates in this 1st step analysis (Fig.3).

2.2. Creating 1-sec light curves

We made 1-second light curve from the event data for 173
XRB candidates. Since MAXI is equipped with ISS, the
effective area of GSC changes during the scan. Therefore,
we have to correct the observed count rate of each bins
by the corresponding effective area. As seen in Fig.4,
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Fig. 2. Frequency distribution about the difference of 4U1636-536

Fig. 3. XRB candidates on the 1-scan light curve of 4U1636536. Blue
points are XRB candidates selected by 1st step analysis.

the count rate fluctuation seen in the raw light cuerve
could be a temporal change of the effective area or an
astrophysical origin. After the light curve is corrected by
the effective area, we can judge whether this activity is
the XRB or not (Fig.5). By examining the effective area
corrected light curve, we confirm that about 40 events
(out of 173 candidates) are XRBs. Although we have
not subtracted a Cosmic X-ray Background (CXB) and
internal background of GSC in the current analysis, we
have a plan to perform background subtractions in the
1-sec light curve.

2.3. Spectral analysis

We show the rusults of the spectral analysis for two
XRBs below. These XRBs are the top two brightest
events observed by MAXI/GSC. The blackbody tem-
paretures are about 2 keV and the radii are about 5 km
(Table1). These radii are calculated with the distance
of 6 kpc (Galloway et al. 2006). For those XRBs, the
temperatures are higher and the radii are smaller than
those of typical XRBs (Sztajo et al. 1985).

Fig. 4. No corrected 1-second light curve

Fig. 5. Corrected 1-second light curve

3. Summary

We established the method to pick up XRB events from
the data observed by MAXI/GSC. As a result of 4U
1636-536, about 40 XRB events were picked up. Based
on the GSC spectral analysis of the bright XRBs, we find
that the blackbody temperatures are about 2 keV and
the radii are about 5 km.
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MJD of XRBs [day] 55067 56342
kT [keV] 1.9 2.1

Radius [km] 5.8 5.0
Reduced chi-squared/d.o.f 1.3/59 1.4/30

Flux [ergs/cm2/s] @2-10keV 1.0 × 10−8 1.1 × 10−8

Table 1. Result of the MAXI/GSC spectral analysis for the two XRBs
of 4U 1636-536
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