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Abstract

The SSC (Solid-state Slit Camera) is an X-ray CCD camera onboard MAXI (Monitor of All-sky X-ray
Image) of the International Space Station. The SSC monitors all the sky in the energy band below 2 keV
for the first time. The discoveries of new kinds of transient high energy phenomena, e.g., MAXI J0158-744
(Morii et al. 2013), are therefore expected. The MAXI nova-alert system that we have developed has
detected a number of transient objects using real-time GSC (Gas Slit Camera) data. We are applying the
system to the data obtained with the SSC. Currently, daily all-sky maps of the SSC data are produced au-
tomatically, and can be monitored through the web interface. We also modified an algorithm to determine
exposure time and effective area uniformly for automatic detection.
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1. Introduction

MAXI (Monitor of All-sky X-ray Image) carries two
kinds of X-ray cameras : GSC (Gas Slit Camera: Mihara
et al. 2011; Sugizaki et al. 2011) and SSC (Solid-state
Slit Camera: Tsunemi et al. 2010; Tomida et al. 2011).
MAXI has discovered a number of transient objects using
the GSC data.

The SSC data containing soft X-ray events suffer from
variable solar X-ray backgrounds. Removing them is
therefore essential to detect intrinsic source variations.
Recent progress of screening the SSC data (Yamada et
al. 2014) enables us to detect transient objects. We
are applying the MAXI nova-alert system to the data
obtained with the SSC.

2. MAXI nova-alert system

Observed data are analyzed by the MAXI nova-alert sys-
tem (Negoro et al. 2010) at JAXA/TKSC (Fig. 1). The
system consists of a nova-search system, that is a real-
time X-ray transient monitor, and an alert system to
send e-mail alerts.

2.1. Nova-Search system

The nova-search system analyzes time-series data and
draws an X-ray map image on a monitor in real time.
The nova-search system analyzes time-series data at each
pixel with some spherical surface area divided by the

Fig. 1. MAXI data flow from X-ray detection to e-mail alert.

HEALPix library (Gorski et al. 2005). The number of
pixels is 49,152, and the size is about 1 degree squared.
The system calculates an expected value for the latest

time-bin from the past data. The system compares the
expected value with the latest time-bin value. If the
latter value is higher than a threshold calculated from
the expected value, the system sends the data to the
alert system.

2.2. Alert system

The alert system checks whether the event is significant,
or not. The system uploads the information of the event
to a web page called Flash Report. If the MAXI team
confirms that the event is a real transient event, e-mail
alerts are sent to the world.
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3. Modification for the SSC

3.1. Interface

The SSC data are screened (currently at least) 17 hours
late every day waiting for a complete set of 1 day data.
The SSC nova-search system is adapted to read the
screened SSC event files instead of receiving the GSC
real-time data with the socket interface, resulting in the
delay of the alert information in the SSC nova-alert sys-
tem. All-sky maps shown in Fig. 2 are daily produced,
and can be monitored through the web interface.

Fig. 2. X-ray all-sky maps using SSC data drawn by the SSC no-
va-search system.

3.2. Exposure time

Each GSC and SSC is composed of a detector and a slat-
collimator, having a fan-like long narrow field of view.
The effective area of the camera therefore depends on
the incidence angle of X-rays. The scan speed also de-
pends on the incidence angle, and it is fastest in the
direction of movement of the ISS. In order to investigate
intrinsic source variations, we should not simply judge
a variation from the raw number of counts. We must
take these effects into account. A sky coordinate of each
X-ray event is determined by the attitude information of
the ISS and the detector coordinate of the event. The
GSC nova-search system determines the camera fields of
view using the coordinates of X-ray events. The GSC
system using the SSC data, however, can neither deter-
mine 60% of the camera fields of view, nor calculates
exposure time and effective area correctly, because the
number of counts in the SSC data is sometimes much
fewer than that in the GSC data. We therefore added
an algorithm to interpolate camera fields of view.
The new system successfully interpolates 97.5% of

camera fields of view. We have also confirmed that the
determination accuracy of the camera fields of view is
no more than 0.3 deg. This accuracy is sufficient for the
SSC with the PSF of 1.5 deg. Fig. 3 is exposure maps
calculated by the systems before and after the modifi-
cation. It can be seen that the exposure time and the
effective area are determined uniformly after the modi-
fication. Fig. 4 shows light curves of Crab applying the

Fig. 3. Exposure maps calculated by the nova-search system before
(left) and after (right) the modification.

Fig. 4. Crab light curves after the exposure time correction, calcu-
lated by the nova-search system before (left) and after (right) the
modification.

exposure time and the effective area correction. It can
be seen that the light curve approaches a constant value
after the modification, indicating that the exposure time
and the effective area are interpolated correctly.

4. Summary

We have applied the GSC nova-search system to the data
obtained with the SSC. Currently, daily all-sky maps
of the SSC data are produced automatically, and can
be monitored through the web interface. We modified
the algorithm for calculating the exposure time and the
effective area, and confirmed that the exposure time and
the effective area had been determined correctly.
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