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MAXI 10 years of observation
Tatehiro MIHARA & MAXI team
RIKEN, Wako, Saitama 351-0198, Japan

Abstract: On 2019 August 15, it will be 10 years since
MAXI (Monitor of All-sky X-ray Image) started ob-
servations on the International Space Station. MAXI
discovered the soft X-ray nova MAXI J0158—744, and
many black-hole X-ray novae. The 3 MAXI catalog
was published as that in the early 21 century. MAXI
provides basic data in X-ray objects. It takes part in
the “multi-wavelength astronomy” from radio to TeV
gamma-ray. Recently together with the gravitational
wave and the neutrino, MAXI contributes to the
“multi-messenger astronomy” . MAXI and Swift/BAT
are leading the “time-domain astronomy” in the X-ray
and Gamma-ray transients.

*OEDHRT 2RO, BOERICIHT 2. 1ABEETHIUTLAXI0W, KEPDEEO3IHMETH 2. YL
7 2 CREDSTEINCHEY, BERMO T ADFHZENTREL, BEOhr e 37555,
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X-ray novae discovered by MAXI

Hitoshi NEGoro

Department of Physics, Nihon University, 1-8,
Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8308,
Japan

Abstract: MAXI discovered 27 X-ray novae including
12 black hole candidates in 10 years. Here, I describe
how we have discovered and identified the X-ray no-
vae, and introduce their various interesting properties.
A suggestion from the discoveries and the importance
of further all-sky survey with MAXI are also dis-
cussed.
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Long-term Monitoring of Black Hole
X-ray Binaries with MAXI: Very Bright
Outbursts from MAXI J1535—571 and
MAXI J1820+070

Megumi SHIDATSU

Department of Physics, Ehime University, 2-5
Bunkyocho, Matsuyama, Ehime 790-8577, Japan

Abstract: MAXI has detected many outbursts of black
hole X-ray binaries and promptly alerted the astro-
nomical community all over the world. Moreover, it
has almost continuously monitored the sources over
their entire outburst periods, and provided overall
outburst properties. In this article, we introduce the
results from the long-term monitoring of the newly
discovered black hole X-ray binaries MAXI J1535—
571 and MAXI J1820-+070, which showed very bright
outbursts.
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The new observational system of X-ray
transients based on the MAXI and
NICER collaboration

Wataru IWAKIRI

Department of Physics, Faculty of Science and
Engineering, Chuo University, 1-13-27 Kasuga,
Bunkyo-ku, Tokyo 112-8551, Japan

Abstract: MAXI has discovered many X-ray transients
in the last 10 years. To reveal properties of short soft
X-ray transients, we are going to proceed with the two
kinds of collaborations between MAXI and NICER,
called MANGA (MAXI and NICER Ground Alert)
and OHMAN (On-orbit Hookup of MAXI and
NICER). In this article, we report the detail and cur-
rent status of these collaborations and the observa-
tional result on X-ray flare eclipse from Algol ob-
tained by MANGA.
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Hyper X-ray flares from stars detected
with MAXI

Yohko TsuBor

Department of Physics, Faculty of Science and
Engineering, Chuo University, 1-13-27 Kasuga,
Bunkyo-ku, Tokyo 112-8551, Japan

Abstract: MAXI detected 130 hyper flares from 27
stars during the first ten years of MAXI. They are five
orders of magnitude more energetic than the solar
flares at maximum and 3-4 orders of magnitude more
than super flares detected from G-type main sequence
stars in the field of view of the Cygnus arm direction.
Huge flares were detected not only from close binary
systems but also from some single stars without accre-
tion disk. These results reinforce the scenario that nei-
ther binarity nor accretion, nor star-disk interaction is
not necessarily needed to generate huge flares. The
MAXI flare sample, together with the sample of solar
flares and the stellar flares detected in pointing obser-
vations, enables us to examine physical parameters
statistically through over ten orders of magnitudes.
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MAXTI and Ten Years of Observations of
Gamma-ray Bursts

Motoko SERINO

Department of Physics and Mathematics, Aoyama
Gakuin University, 5-10-1 Fuchinobe, Chuo-ku,
Sagamihara, Kanagawa 252-5258, Japan

Abstract: Gamma-ray bursts are the brightest and most
violent objects in the universe. Recently they have at-
tracted a great interest because of the association with
gravitational wave events. We summarize the results
of observations of GRBs by MAXI for the last 10
years, and mention what we expect in the near future.
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Giant X-ray Outburst of Be/X-ray Binary
Pulsar

Motoki NAKAJIMA

School of Dentistry at Matsudo, Nihon University,
2-870-1 Sakaecho-Nishi, Matsudo, Chiba 271-
8587, Japan

Abstract: The X-ray lightcurves of Be/X-ray binary
pulsars have been monitored by MAXI for 10 years.
Among ~200 X-ray outbursts observed from 17 Be/
X-ray binary pulsars, 290% of them were categorized
into normal outbursts, and rest of the events were gi-
ant outbursts. We confirmed that the precessing stellar
disc causes the outburst phase shift and Kozai oscilla-
tion is related to the periodic giant outburst.
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Systematic analysis of accretion spin-up
process in X-ray binary pulsars

Mutsumi SUGIZAKI

Department of Physics, Tokyo Institute of
Technology, 2-12-1 Ookayama, Meguro-ku,
Tokyo 152-8550, Japan

Abstract: Studies of luminosity—spin-up relations in
X-ray binary pulsars with 10-years MAXI/GSC and
the Fermi/GBM data are reviewed. In the systems
with Be-star companions, the relations are well ex-
plained by the Ghosh & Lamb (1979) disk-magneto-
sphere interaction model. On the other hand, in the
systems with OB supergiants, their correlations are
not clear. The complicated spin-up/spin-down be-
haviors are considered to suggest the clumpy wind-fed
accretion.

*2 SFXT (Supergiant Fast X-ray Transient) ¥ M3 3.
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Mass, radius and magnetic field of neutron
stars estimated by accretion torque model
Fumiaki YATABE

High Energy Astrophysics Laboratory, RIKEN,
Wako, Saitama 351-0198, Japan

College of Science, Rikkyo University, Nishi-
Ikebukuro, Toshima, Tokyo 171-8501, Japan

Abstract: Measurement of the mass, radius and mag-
netic field of neutron stars is essential to restrict the
equation of state and the evolution of neutron stars.
We investigated the luminosity and pulse period de-
rivative of two X-ray binary pulsars 4U 1626—67 and
X Persei using long-term observation with MAXI. We
applied the accretion torque model by Ghosh & Lamb,
and estimated the mass, radius and magnetic field of
the two neutron stars. For X Persei, a heavy mass and
a strong (10"-10" G) magnetic field were suggested.
This is the first neutron star in X-ray binaries which
has as strong magnetic field as magnetars. Our meth-
od using accretion torque model is classical but new
to estimate those values of neutron stars.
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Long-term variability of NS-LMXB
Kazumi AsAIx

High Energy Astrophysics Laboratory, Riken, 2-1
Hirosawa, Wako, Saitama 351-0198, Japan

Abstract: Some of the low-mass X-ray binaries with a
neutron star (NS-LMXB) show outbursts or long-
term variability. Long-term observation with MAXI
has an advantage to such a phenomenon. Here, we de-
scribe two topics, (1) we analyzed the initial rising
behavior of the outbursts and classified them into two
types (Slow and Fast), (2) we suggested a possibility
that mini-outbursts are caused by disk instability with
small temperature dependence.
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The 7-year MAXI/GSC All-sky Soft X-ray
Source Catalog

Taiki KAwAMURO

National Astronomical Observatory of Japan,
2-21-1 Osawa, Mitaka, Tokyo 181-8588, Japan

Abstract: MAXI has successfully accumulated a large
amount of all-sky X-ray data since 2009 August to
date, while detecting new transients and monitoring
variable sources. Utilizing the first 7-year MAXI/GSC
data in the 4-10 keV band, we successfully detected
896 X-ray sources and released X-ray source catalogs
in high- and low-galactic lattitudes. The 4-10 keV
band sensitivity is the highest ever achieved as an all-
sky X-ray survey in a similar energy band, and is close
to the confusion limit of the MAXI/GSC. We found
no couterparts for 30% of the detected sources from
past X-ray catalogs, being perhaps new objects. Also,
we found that for a given flux limit, a half of the active
galactic nuclei detected by HEAO-1=30 years ago
could not be detected by the MAXI/GSC, suggesting a
change of detectable X-ray sources within a few de-
cades.
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MAXI observations of gravitational wave
sources

Satoshi SucrTa

Department of Physics and Mathematics,
Aoyama Gakuin University, 5-10-1 Fuchinobe,
Chuo-ku, Sagamihara, Kanagawa 252-5258,
Japan

Abstract: MAXI scans about 85% of the whole sky ev-
ery 92 minutes with the orbital of the International
Space Station. It is suitable to search for X-ray after-
glow or extended emission of gamma-ray bursts
(GRBs) accompanied by electromagnetic (EM)
counterparts of GW events. We report the status of
the search for the EM counterparts and the update of

high-voltage operation and analysis environment for
the LIGO-Virgo O3.
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Ten years operation of MAXI/SSC and
0.7-4 keV all-sky map

Satoshi NAKAHIRA
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Science, Japan Aerospace Exploration Agency,
3-1-1 Yoshinodai, Chuo, Sagamihara,

Kanagawa 252-5210, Japan

Abstract: The Solid-state Slit Camera (SSC), onboard
the Monitor of All-sky X-ray Image (MAXD), is a
challenging instrument which consists of 32 CCD
chips and employs a lot of newly developed Japanese
domestic technology. In this article, we first explain its
primary scientific purposes and the design concepts
to realize them, and then present its performance
change during the ten-year operation on the ISS orbit.
Finally, we show the soft X-ray all-sky maps in the
0.7-4 keV energy bands.
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