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Abstract

We studied GRBs detected by the Gas Slit Camera (GSC) on-board Monitor of All-sky X-ray Image
(MAXI) despite occurring out of the FOV. Since the detection GW 170817 / GRB 170817A (Abbott
et al. 2017), the multi-messenger astronomy has attracted interest, and counterpart emissions need to be
researched more deeply. In the nominal 2 – 30 keV energy band, GSC has the 3◦×160◦ FOV, that is defined
by the slit, the slats collimator, and the shields. It is hard to detect short transient events such as GRBs
because GSC can only observe ∼ 2% of the whole sky instantaneously. However, high energy photons can
transmit those structures and they reach the proportional counters. Therefore a probability to detect short
transient events with hard spectra becomes higher. We studied correlations between observed fluxes by
Fermi -GBM and the intensity of the signals in GSC by analyzing 586 GRBs. We estimated the detection
threshold of the fluxes of GSC at 36.8 [counts s−1]. Eight GRBs exceeding the threshold suggest the relation
between the fluxes observed by Fermi -GBM and signals in GSC, FMAXI = (0.60± 0.04)FFermi + (24± 4).
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1. Introduction

Monitor of All-sky X-ray Image (MAXI) is designed to
survey ∼ 85% of the whole sky in 90 minutes. The
Gas Slit Camera (GSC) that consists of the twelve gas
proportional counters is the main instrument on MAXI.
GSC has the 3◦ × 160◦(×2 ways) FOV defined by the
slit and the slats collimator in 2 – 30 keV (Mihara et al.
2011). The instantaneous FOV is ∼ 2% of the whole sky
and thereby there is a low probability of an occurrence
of short transient events as GRBs.

2. Out of the FOV GRBs

Low energy photons of 30 keV or less are stopped by
the collimators and the shields. However high energy
photons can transmit those structures and they reach
the proportional counters. By reacting to Photoelectric
Effect or Compton Scattering, GSC detects GRBs arriv-
ing from out of the 3◦ × 160◦ FOV. Actually, 4 out of
the FOV GRBs are reported since August 2012 (MAXI
GRBs: http://maxi.riken.jp/grbs/). If we find correla-
tions between observed values and the fluxes of GSC,
we will be able to presume observation values or upper
limits by the out of the FOV data.

3. Data analysis

3.1. Count Monitor data

We usually use X-ray event data for normal analysis.
These event data do not contain ”multi-hit” events,
which are considerd to be background (i.e. particle
events). However in this study, we used Count Moni-
tor data, which contains signals of Compton scattering
caused by high energy photons of out of the FOV GRBs.

3.2. Calculating fluxes

To determine the times of calculating fluxes, we used
the peak flux times of Fermi -GBM (= T0) (Gruber et
al. 2014; Von Kienlin et al. 2014; Bhat et al. 2016). We
calculated the fluxes of GSC FMAXI by the following def-
inition,

FMAXI =
Ffg − Fbg

Tb
, (1)

where Ffg is the foreground flux at T0 in Count Monitor
data, Fbg is the background flux averaged the fluxes in
background regions from T0 − 21 sec to T0 − 7 sec and
from T0 + 20 sec to T0 + 31 sec, and Tb is the size of a
time bin (Tb = 3 in this study).



4. Results

2376 GRBs are the targets in the operation period of
MAXI since August 2009. We ignored the data including
0 counts, the no-data events, and the eclipse events that
are shielded by the Earth. There are 1342, 128 and 320
events for 0 counts, no-data, and eclipse events, respec-
tively. Finally, we analyzed 2376−1342−128−320 = 586
GRBs.

4.1. Distribution of the fluxes

Fig. 1. shows the distribution of calculated FMAXI. It is
expected to follow the Gaussian distribution. By fitting
the Gaussian distribution, we got the standard deviation
σ = 15.8. We estimated the threshold of FMAXI at upper
99% point (upper confidential limit) at 36.8 [counts s−1].

Fig. 1. The histogram of the fluxes of GSC and the Gaussian fitting

curve.

4.2. The correlation

We saw if there is a correlation between FMAXI and 1024
ms peak fluxes observed by Fermi -GBM FFermi (Gruber
et al. 2014; Von Kienlin et al. 2014; Bhat et al. 2016).
Fig. 2. shows FMAXI against FFermi expected to a pos-
itive correlation. The dashed line shows the threshold
(= 36.8), which 8 GRBs exceed. The regression line in
Fig. 3. is calculated

FMAXI = (0.60± 0.04)FFermi + (24± 4) (2)

by calculation of the ordinary least squares regression.
From the result, we concluded that FMAXI and FFermi

have a linear correlation.

5. Conclusion

We confirmed that the 586 GRBs follow the Gaussian
distribution using Count Monitor data. We estimated
the detection threshold of FMAXI at 36.8 [counts s−1].

Fig. 2. The scatter diagram of the fluxes of Fermi against the fluxes

of GSC. The dashed line shows the threshold 36.8 [counts s−1].

Fig. 3. Same as Fig. 2. (plotted exceeding the threshold only).

We calculated the regression line by calculating the ordi-
nary least squares and concluded that FMAXI and FFermi

have a linear correlation FMAXI = (0.60± 0.04)FFermi+
(24± 4).
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