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Abstract

Aquila X-1, a Low Mass X-ray Binary, has been observed since August 2009 with MAXI/SSC (0.7-
7.0keV) and MAXI/GSC(2.0-20.0keV). Four outbursts are observed so far. We analyze three of them,
occurred in September 2010 and in October 2011 and in June 2013. The first one is observed with the
GSC and the SSC, while the second one is observed with the GSC and the Swift/XRT (0.4-10.0keV). Their
rise times and decay times are ∼7 day and ∼50 day. They reach the maximum ∼0.4Crab, ∼0.8Crab and
∼1.0Crab intensity. In both outbursts, we clearly detect the spectral hardening at their rise phase. We
will discuss about their evolution based on the standard accretion model.
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1. Introduction

Aquila X-1 is a low-mass X-ray binary, containing a neu-
tron star, called an Atoll type. It shows a slow transi-
tion in its rising phase (Asai et al. 2012). During qui-
escent phase, it is below the detection limit of MAXI
while it reaches the maximum intensity about 1Crab.
We detected four outbursts shown in figure 1. Among
them, we analyze three of them depicted in the dashed
line square. Their maximum intensities are reached
∼0.4Crab, ∼0.8Crab and ∼1Crab. We analyzed the
Spectrum and studied Hardness in their rising phases.

2. Data analysis of Aquila X-1

Figure 2 shows the hardness evolution on the 1st out-
burst using SSC, GSC and BAT. Abrupt softening in
BAT/GSC is reported by Asai et al 2012. We find a spec-
tral hardening at low energy during the rise phase. This
suggests that the temperature goes down and absorption
increases during the outburst. In the 2nd outburst, are
an available Swift/XRT data while SSC data. Figure 3
shows the evolution of the hardness ratio. This also indi-
cates a similar behavior to that in the 1st outburst. We
divided the data into four periods (2A,2B,2C,2D) in the
2nd outburst.

Fig. 1. Aquila X-1 Light Curve of MAXI

3. Result and Discussion

3.1. Spectrum fit

Figure 4 shows the spectrum obtained at 2B. We fit-
ted the data with two-component model of compbb and
diskbb by using the XSPEC. The best fit parameters are,
NH∼ 0.31+0.01

−0.01× 1022, Tin∼ 0.61+0.03
−0.03keV, Rin∼ 21+2

−2km,

Tbb∼ 1.30+0.09
−0.09keV, kTe=10 keV(fixed), τ∼ 1.21+0.27

−0.30. We
performed a similar analysis for 2A, 2C, 2D and show the
parameter evolution in figure 5.
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Fig. 2. 1st outburst Hardness and Light Curve
GSC LC 2-20 keV
BAT LC 15-50 keV
SSC HR 1.7-4,0 keV/0.7-1.7keV
GSC HR 4.0-10.0 keV/2.0-4.0keV
BAT/GSC HR 15.0-50.0 kev/2.0-15.0keV

3.2. Discussion

Figure 5 shows that the value of NH decreases at the
beginning of the outburst and increases as the increase
of the intensity. It suggests that the cold matter accreats
and is heated up. This is reflected by the increase of
the Tin while Rin stays constant. As the increase of
the intensity below 15 keV, the intensity above 15 keV
decreases. We find that τ also decreases. This indicates
that the corona component rapidly expands, resulting
the decrease of temperature and density. This evolution
is also seen at the 1st outburst. In the 3rd outburst,
the SSC observation does not cover the entire outburst,
resulting that we can not confirm the hardening whereas
the BAT data surely shows the softening the spectrum.
We speculate that the spectral evolution of the rising
phase of the outburst is common in Aql X-1.

4. Summary

We detected four outbursts from Aql X-1 by MAXI for 4
years. They show a similar rise time of 7 day and decay
time of 50 day. The maximum intensity is 0.4∼1.0Crab.
We find that they show similar spectral evolution at the
rising phase of the outburst. They show softening above
15 keV while hardening below 15 keV.

References

Matsuoka, M., et al. 2009, PASJ, 61, 999
Tsunemi, H., et al. 2010, PASJ, 2010, 62, 1371
Takahashi,H. 2005,PhD.thesis,Univ.of Tokyo.
Sakurai,S., et al. 2012,PASJ,64,72
Asai,K.,et al. 2012,PASJ,64,128

Fig. 3. 2nd outburst Hardness and Light Curve
Energy band is the same as in Fig.2.
XRT HR 1.7-4,0keV/0.7-1.7keV

Fig. 4. Spectrum 2B of 2nd outburst

Fig. 5. spectrum parameter of 2nd outburst
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