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Abstract

We present MAXI/GSC all-sky maps in the 3–4 keV, 4–10 keV, and 10–20 keV bands constructed
from the ∼7-year data. To realize maximum sensitivity, we have developed a background model with high
accuracy, by using the rate of the coincident events between a signal anode and a veto anode, as a tracer
of the intensity and energy distribution of the GSC background. The model has enabled us to obtain the
high-quality all-sky maps and to analyze X-ray sources all over the sky. We report our studies of extended
structures, including the spatial distribution of the Galactic ridge X-ray background and constraints on
the strength of the Fermi bubbles in the X-ray band.
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1. Introduction

All-sky X-ray surveys with good sensitivity are impor-
tant for studies of large-scale diffuse structures such as
the Galactic ridge emission and Fermi bubbles. The
MAXI (Matsuoka et al. 2009)/GSC (Mihara et al. 2011)
has achieved the highest sensitivity in the 4–10 keV band
than any other previous all-sky X-ray surveys (Hiroi et
al. 2013) and thus it is suitable to study diffuse sources in
this energy range. In this article, we present MAXI/GSC
all-sky maps created by compiling the GSC data for al-
most the entire period of the MAXI’s operation, and
show some example of studies on diffuse X-ray sources
using the maps. These results will be reported in more
detail in a later paper (Shidatsu et al. in preparation).

2. Data Reduction and Creation of All-sky Images

For data screening and the production of simulated back-
ground data, we basically followed the procedure de-
scribed in Hiroi et al. (2013). The main difference be-
tween that work and ours is that we created the GSC
background model separately for the periods when the
international space station (ISS) moves northward and
southward. In Figure 1 we plot the correlations between
the background event rate and the “VC count rate”,
which is the rate of events coincidently detected by a sig-
nal anode and a vedo anode. As reported in Hiroi et al.

(2013), the background levels in terms of the VC count
rate depend on whether or not the Russian spacecraft
Soyuz was attached to the ISS’s docking port close to
MAXI. The direction of the ISS motion also affects the
GSC background: the background rate become higher
when the ISS travels from south to north than from north
to south.
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Fig. 1. Correlations between the VC count rates versus the 3–20 keV

background event rates in Acam 2. The black and red data (with

higher and lower background rates) show the correlations when

Soyuz is present and not present on the docking port close to

MAXI, respectively. The open circles and squares plot the data

when the ISS travels northward and southward, respectively.



Fig. 2. Exposure-corrected, background subtracted MAXI/GSC all-sky images in 3–4 keV (red), 4–10 keV (green), and 10–20 keV (blue)

from 2009 August to 2015 October in Galactic coordinates. A color version of this figure is available online.

Considering these results, we constructed the GSC
background model separately for the periods when ISS
moved north and south and when Soyuz was docked
and undocked. We produced simulated background data
based on our model using the MAXI simulator (Eguchi et
al. 2009). We found that our new background model im-
proved the reproducibility of the GSC background profile
particularly above ≈5 keV.

We created all-sky images of the real data and the sim-
ulated background data and the effective exposure from
2009 August to 2015 October. The exposure map was
produced in the same manner as Hiroi et al. (2013). Sub-
tracting the background from the real image and dividing
the resultant image by the exposure map, we obtained
a background-subtracted, exposure-corrected all-sky X-
ray image. Figure 2 presents the all-sky X-ray maps in
3–4 keV, 4–10 keV, and 10–20 keV.

3. Studies of large-scale X-ray structures

Here we show examples of scientific results that can
be derived from our all-sky maps. First, we searched
the GSC all-sky maps for structures associated with the
Fermi bubbles. No significant excess is detected, how-
ever, in and around the bubbles, after removing the data
for the Galactic plane (|b| < 12.5◦, where b is the Galac-
tic latitude) and point sources listed in the MAXI 7-
month catalog (Hiroi et al. 2011). We estimated the
upper limit of the 3–10 keV intensity averaged for the
entire region of each bubble to be ∼ 2× 10−8 erg cm−2

s−1 str−1.

Next, we investigated the spatial distribution of the
Galactic ridge X-ray emission (GRXE). Figure 3 presents

the 3–10 keV longitudinal profile of the GRXE averaged
in |b| < 2◦ obtained from our all-sky map. We found
that the profile within |l| < 100◦ (where l is the Galactic
longitude) is consistent with that obtained from the 3–20
keV RXTE/PCA data (Revnivtsev et al. 2006). The in-
tensity for |l| > 100◦ and correlations of the entire GRXE
profile with the ridge emissions in other wavelengths are
left as future studies.
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Fig. 3. Longitudinal profile of the GRXE obtained from the 3–10 keV

all-sky map.
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