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2008年木曽シュミットシンポ
ジウムのプログラム	

可視光でGRBのプロンプト放射	

すざく衛星で中性子星	

NASAのPRAXyS(GEMS)衛星のX線
偏光計開発	

MAXIでX線バースト、恒星フレア	

簡単な経歴：	

３ 木曽への移設 

 

  第２項で述べたように、広視野望遠鏡として、当初、焦点距離 24mm のカメラレンズを採用した。これによって、60

度四方の広角を１台でカバーできるので、WIDGET が当初追跡していた、HETE-2 衛星の視野とよくマッチしていた。

カメラとしては、感度とピクセル数に優れた Apogee 社の Altra U-10 CCD カメラを採用した。このＣＣＤカメラは、2K x 

2K のピクセル数を持つので、１ピクセルのカバーする空は、1.8 分角四方程度となる。天体が点源としてシャープに

決像していても、1.8 分角四方の空を覆う夜光も同時に観測していることになる。初年度の観測の結果、この夜光成分

が超広視野望遠鏡の限界等級を決める、実質的な要因

になっていることがあきらかになった。 

 そこで我々は、まず、夜光の少ない観測サイトへの移

設を検討した結果、夜光の少ないことに加え、電気や通

信線（電話線）、設置場所、いざというときの現地スタッフ

のサポートに加え、埼玉からのアクセスも考慮し、東京大

学天文教育センター木曽観測所の「夜天光観測室」の屋

上に設置した。 

 移設は、２００６年１０月から１１月にかけて行った。小屋

の移設と観測装置、小屋の制御装置を順次移設し、初期

観測の結果、移設によって、２．１等級の限界等級の向上

が確認された。 

図２ 木曽観測所に設置されたWIDGET 
４ 光学系の性能評価 

 感度の向上のためのもうひとつ方策が狭視野化である。これは焦点距離を長くすることで、単純にＣＣＤの１ピクセ

ルあたりに入る空を狭め、結果としてノイズ源である夜光を低減

することができる。我々は、２００６年末に新しく市販された、

50mm f1.2 のキヤノン製レンズを入手し、それまで用いていた

35mm f1.5 のレンズと、木曽において、限界等級の比較を行っ

た。その結果を表１にまとめた。レンズの交換によっておよそ２

等級の改善がみられ、限界等級は 15 等級近くにまで達している

ことがわかる。これによって、条件がよければ、ＧＲＢにともなう可

視光閃光観測の可能性が飛躍的に高まった。 

 

 35 mm F 1.4  50 mm F 1.2 

中心領域 12.9 (1σ), 11.7 (3σ) 14.7 (1σ), 13.6 (3σ) 

周辺領域 12.8 (1σ), 11.6 (3σ) 13.6 (1σ), 11.8 (3σ) 

 

 

 
 
 

表１ 35mm レンズと 50mm レンズの限界等級比較 

上が35mm,下が50mmのもの 
図３ 木曽で撮影した星野。 
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ガンマ線帯域における時間領域天文学	
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Figure 2. Schematic representation on a log fX�log t scale of the now
canonical X-ray decay light curve for GRBs based on observational
data from Swift/XRT (Zhang et al. 2006). The transition times in
seconds after T0 are given, as well as the approximate power law
decay indices associated with each segment. Phase “0” corresponds to
the prompt emission. Sometimes bright flares accompany the plateau
phase, segment II.

2006; Nousek et al. 2006; O’Brien et al. 2006). This
now standard picture of the X-ray decay came as some-
what of a surprise and certainly was not expected before
Swift.

The canonical X-ray behavior, depicted schemati-
cally in Figure 2, consists of up to five distinct fX /⇠
t ↵ segments: (0) emission coincident with the prompt
emission, (I) an initial steep decay �5 <⇠ ↵ <⇠ �3, (II)
a shallow decay �1 <⇠ ↵ <⇠ �0.5, (III) a steeper decay
�1.5 <⇠ ↵ <⇠ �1, and finally (IV) a slightly steeper de-
cay ↵ ' �2. The transition times between segments are
given in Figure 2. In addition, one often sees (V) large
flares superposed on the shallow decay branch.

The initial steep decay (Tagliaferri et al. 2005) is
associated with the tail of the prompt emission. Early
speculation was that it is due to photons that are radi-
ated at large angles relative to our line of sight in the
initial fireball – so called “high-latitude” emission (Ku-
mar & Panaitescu 2000). However, subsequent study
showed that the predicted relation between spectra in-
dex and temporal decay index was not borne out by the
data (O’Brien et al. 2006, see their Fig. 4).

The prolonged emission associated with the shallow
decay prompted much theoretical work on “continuous”
or “delayed” energy injection models. It was thought
that the forward shock keeps being refreshed for some
time, possibly due to a long-lived central engine, a
wide distribution of Lorentz factors in the jet, or pos-
sibly the deceleration of a Poynting flux-dominated jet.

These speculations led to a variety of models based on
fall-back accretion disks (Kumar, Narayan, & Johnson
2008; Cannizzo & Gehrels 2009), magnetars (Dall’Osso
et al. 2011; O’Brien & Rowlinson 2012; Rowlinson et
al. 2013), and various other ideas such as “prior emis-
sion” (Yamazaki 2009).

Recent work based on relativistic hydrodynamical
computations favors the standard picture in which a
baryon dominated jet directed along our line-of-sight
breaks through the photosphere of a progenitor (Duffell
& MacFadyen 2014). This model may be able to ac-
count for all the decay phases observed by XRT (Duffell
& MacFadyen 2014). In this (now canonical) model a
jet launched ballistically from near the progenitor core
with a bulk Lorentz factor �bulk ' 20 � 30 undergoes
strong shock heating and lateral confinement, so that
when it emerges from the progenitor it has a large in-
ternal energy �thermal ⇠ p/⇢ ' 10. The subsequent
jet expansion due to the large �thermal leads to an effec-
tive Lorentz factor �e↵ ' 2�bulk�thermal ' 400 � 600
for a distant, line-of-sight observer. The GRB prompt
��radiation is produced by strong internal shocks in the
expanding fireball at the point where it becomes opti-
cally thin to its own radiation.
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Figure 3. Swift/XRT X-ray light curves of the afterglows of GRB
050502B (Burrows et al. 2005). The best fit decay, shown by the
solid line, is ↵ = �0.8 ± 0.2. The bright X-ray flare is superposed
on this underlying power-law decay. At later times the light curve
has several bumps, both suggesting late-time energy injection into the
external shock or continued internal shock activity. The rapid decline
in count rate for GRB 050502B at t > 105 s indicates a possible jet
break at ⇠1 � 2 d postburst.

Large X-ray flares associated with GRBs (Chincarini
et al. 2007; Falcone et al. 2007) suggest that the GRB
central engine is very likely still active after the prompt
gamma-ray emission is over, but with a reduced activ-
ity at later times. Figure 3 shows a giant flare in GRB
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burst medium (Sari, Piran, & Narayan 1998; Cheva-
lier & Li 2000). The most useful probe of the initial
bulk Lorentz factor �e↵ and the ejecta composition is
the RS. The combination of large RS speed vRS ⇠ c
and the finite and limited ejecta length means that the
only hope of directly observing the RS is via its early-
time emission, basically optical and/or radio detections.
To be detectable very bright bursts are needed. The RS
emission is expected to produce a synchrotron spectrum
similar to the FS, with well-defined RS/FS properties
(Sari & Piran 1999ab; Kobayashi & Zhang 2003ab; Zou
et al. 2005). There have been detections of hints of
an RS-like component in a handful of bursts. A de-
tailed understanding of RS emission requires a careful
decomposition of the afterglow spectral energy distri-
bution (SED) into RS and FS components. Since the
peak frequencies of the two components are related by
a factor of �e↵

2 >⇠ 104, such a decomposition requires
multi-wavelength observations spanning several orders
of magnitude in frequency (Laskar et al. 2013).
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Figure 6. Broadband light curve of the naked eye GRB 080319B,
including radio, mm, IR, NIR, optical, UV, X-ray and ��ray flux den-
sities (Racusin et al. 2008). The UV, optical and NIR data are normal-
ized to the UVOT v�band for 1.5 ks < (t � T0) < 10 ks. Swift/BAT
data are extrapolated down into the XRT bandpass (0.3 � 10 keV) for
direct comparison with the XRT data. Combined X-ray and BAT data
are scaled up by a factor of 45, and the Konus-Wind data are scaled
up by a factor of 104 for comparison with the optical flux densities.
This figure includes one VLA radio data point (Soderberg, Chandra,
& Frail 2008), and optical data from KAIT, Nickel and Gemini-South
(Bloom et al. 2009).

On 19 March 2008 Swift detected the naked eye GRB
080319B (Racusin et al. 2008). It was the brightest op-
tical burst ever observed. If it were 2 kpc from Earth it
would have been as bright as the noon sun in the sky.
It had a redshift z = 0.937, a peak visual magnitude
5.3, and a total energy in ��rays Eiso = 1.3 ⇥ 1054 erg

(20 keV – 7 MeV). This burst (Figure 6) was observed
with a wide variety of instruments spanning the spec-
trum from radio to ��ray. The earliest data at t < 50 s
reveal a common shape for the bright optical and ��ray
light curves, indicating they arise from the same physi-
cal region. The second optical component (50 s < t <
800 s) shows the distinct characteristic of a RS, namely,
an excess above a time-reversed extrapolation from the
later optical power law decay. The final component (at
t > 800 s) is the afterglow produced as the external FS
propagates into the surrounding medium. Previous mea-
surements of GRBs had never revealed all three optical
components in the same burst with such clarity.

RS emission did not become visible until the prompt
emission faded. The high peak luminosity of the optical
RS so soon after the end of the ��ray emission indicated
that the RS was at least mildly relativistic. Furthermore,
the GRB outflow could not have been highly magne-
tized when it crossed the RS or the RS itself would have
been suppressed. On the other hand, the presence of
strong optical emission accompanying the RS demands
some magnetization, therefore an intermediate magne-
tization seems to be indicated (Racusin et al. 2008).

7. GRBs at z > 8

GRBs can serve as powerful probes of the early uni-
verse. GRB afterglows have intrinsically very simple
spectra thereby allowing robust redshifts from low sig-
nal to noise spectroscopy, or photometry. During a for-
tuitous one week span in April 2009 Swift found two
GRBs with redshifts greater than eight. These are two
of the most distant objects ever found; they harken back
to a time when the universe was only ⇠0.5 Gyr old. A
study of the light from these ancient beacons can pro-
vide crucial clues about the early universe. Their lumi-
nous afterglows reveal locations and properties of star
forming galaxies at distant redshifts, potentially localiz-
ing first generation (Pop III) stars.

GRB 090423: Tanvir et al. (2009) present obser-
vations of GRB 090423 taken with a variety of instru-
ments, including XRT, UKIRT, and VLT. An SED at
⇠17h gives a photometric redshift z ⇡ 8.1. VLT obser-
vations starting at ⇠17.5h show a flat continuum disap-
pearing at � <⇠ 1.13µm, which confirms the origin of the
break as Ly�↵ absorption by neutral H at z ⇡ 8.2. A si-
multaneous best fit to both spectra and photometric data
points gives z = 8.23+0.06

�0.07. Salvaterra et al. (2009) com-
pare rest-frame ��ray and X-ray light curves of GRB
090423 with those of GRBs at low, intermediate, and
high redshifts and find them to be remarkably similar.
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Burrows+05	

Gehrels+15	

X線フレアの発見	

The	Neil	Gehrels	Swi-	Observatory	

Credit:	Spectrum	and	NASA	E/PO,	
Sonoma	State	University	

•  広視野(約全天の6分の1)の硬X線検出器

BAT(15	–	300	keV)	
•  視野は狭いが感度の高いX線望遠鏡＋

CCD　XRT	(0.2	–	10	keV	)	
•  ガンマ線バースト(GRB)等の突発天体を

検出後、自身で姿勢を変え、〜100秒程
度でfollow-up観測を行う。	

高エネルギー現象における時間領域天
文学を牽引(e.g,	Gehrels+15)	

少しエネルギーの低い、X線帯域
(<	10	keV)ではどうか？	

速報システムにより
多波長でのfollow	up
が可能に	
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MAXI(Monitor	of	All-sky	X-ray	Image)	

JEM-EF	

全天X線監視装置MAXI	
•  2009	年に国際宇宙ステーションISSに搭載	
•  3度×160度の視野（全天の2%）で、90分間隔でス

キャン観測(90分毎に全天の85%をカバー)	
•  1スキャンで天体が視野内に滞在するのは40秒	

X線帯域の突発現象は硬X線に比べて多種多様	
・X線バースト（中でも継続時間の長いスーパーバーストはrp過程の情報が得れるかもSerino+16）	
・恒星フレア(総放出エネルギー:巨大な太陽フレア:1032	erg,		MAXIフレア:	1034-39	erg	Tsuboi+16)	
・X線ブラックホール連星の状態遷移	
・MUUST	(MAXI	Undefined	Ultra	So`	Transient)							etc…	

©NASA	

MAXIだけでは、位置決めや突発現象の詳細情報を捉えるのが難しい場合がある	4	



1	

100	

10	

1	

0.1	
0.01	

10	

mCrab	

1	 10	 100	 103	 104	 105	 Time	(s)		
a`er	appearance	

MAXI1周回目	 Swi`	Flux	

SB	

急速減光天体	
SB:	Superburst	
IXRB: 中間継続	
時間バースト	
SF:	恒星フレア	
MAXI未同定	
天体MUSST候補：	
sGRB:	ショートGRB	
XRF:Ｘ線フラッシュ	
oGRB:	orphan	GRB	
	

XRF	

sGRB	

oGRB	

SF	

Crab	

1分	 1時間	 1日	1秒	

MAXI２周回目以降	

IXRB	

MAXI-Swi-連携	

これまでに多くのMAXI新天体の即時追観測(e.g,	Shidatsu+17)や、新星爆発の
火の玉フェーズの観測(Morii+2013)等、多くの成果。	

Swi`は中継衛星からコマンドを送れるので、数時間以内のToO観測が（重要な場合）可能。	

MUSSTの定義：Swi`で追
観測をしても対応天体が
見つからないイベント	

MUSSTの探査等、時間の未開拓領域が存在。またより密な追観測も重要	 5	



©NASA	

NICER	

©NASA	

6	



NICER	

NICER	
hIps://
www.nasa.gov/nicer	

NICER(Neutron	star	Interior	ComposiRon	ExploER)	
•  56台のX線集光鏡と、高カウントレートの

処理に強いシリコンドリフト検出器	
•  単独パルサーのパルス波形の高精度観

測から、中性子星の質量と半径を決める
ことを主目的とした、非イメージングのポ
インティング観測機器 	

•  2017年6月にISSに設置、現在問題無く運
用中	

NICER	
有効面積	

NICERの強み：	
1.  有効面積が大きい（短時間のスペクトル変動を

追える）	
2.  時刻精度が	<	300	nsec(absolute)→kHzの変動が

追える。またパイルアップに強い(1	Crabを超えて
くる天体はNICER)	

3.  ISSに搭載されいてるため、人工衛星に比べてコ
マンドを送るタイミングも多く、姿勢を気にしなく
て良い→突発天体の緊急観測(ToO)に向いてい
る。Swi`に比べると、まとまった時間の観測も可
能（タイミングによる）	

7	



NICER	ファーストライト	

hips://www.nasa.gov/press-release/goddard/2017/nasa-
neutron-star-mission-begins-science-operajons	
	

これまでに、ここまで大有効面
積かつ高いエネルギー分解能
を持つX線観測機器は無かった	
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MANGA	

1	

100	

10	

1	

0.1	

0.01	

10	

mCrab	

1	 10	 100	 103	 104	 105	 Time	(s)		
a`er	appearance	

Swi`	Flux	

XRB	

SB	

XRF	

sGRB	

oGRB	

SF	

Crab	

1分	 1時間	 1日	1秒	

MANGA(MAXI	and	NICER	Ground	Alert)	

急速減光天体	
SB:	Superburst	
IXRB: 中間継続	
時間バースト	
SF:	恒星フレア	
MAXI未同定	
天体候補：	
sGRB:	ショートGRB	
XRF:Ｘ線フラッシュ	
oGRB:	orphan	GRB	
	

MAXI1周回目	
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Continued on page 7

solution against location data gathered by the GPS 
receiver aboard NICER.

“For the onboard measurements to be meaningful, 
we needed to develop a model that predicted the 
arrival times using ground-
based observations pro-
vided by our collaborators 
at radio telescopes around 
the world,” said Paul Ray, 
a SEXTANT co-investiga-
tor from the U. S. Naval 
Research Laboratory. 
“The difference between 
the measurement and the 
model prediction is what 
gives us our navigation 
information.” 

The goal was to demonstrate that the system could 
locate NICER within a 10-mile radius as the space 
station sped around the Earth at slightly more than 
17,000 miles per hour. Within eight hours of start-
ing the experiment on November 9, the system 
converged on a location within the targeted range 
of 10 miles and remained well below that threshold 
for the rest of the experiment, Mitchell said. In fact, 
“a good portion” of the data showed positions that 
were accurate to within three miles.  

“This was much faster than the two weeks we al-
lotted for the experiment,” said SEXTANT System 
Architect Luke Winternitz. “We had indications that 
our system would work, but the weekend experi-

ment finally demonstrated the system’s ability to 
work autonomously.”

Although the ubiquitously used GPS system is 
accurate to within a few feet for Earthbound users, 

this level of accuracy 
typically is not necessary 
when navigating to the 
far reaches of the solar 
system where distances 
between objects measure 
in the millions of miles. 
However, “in deep space, 
we hope to reach accura-
cies in the hundreds of 
feet,” Mitchell said.

“Having watched the 
development of this 

technology over the years, I’m confident that this 
team will reach this ambitious goal,” said Goddard 
Chief Technologist Peter Hughes, who manages 
Goddard’s Internal Research and Development, 
or IRAD, program. “The IRAD program supported 
NICER technologies long before the mission be-
came a NASA Explorer Mission of Opportunity. It’s 
gratifying to see how successful the technology is 
proving to be in our quest to develop technologies 
for exploring deeper into space.”

Scientists operate the NICER mission and the X-ray navigation experiment, SEXTANT, from the operations center at Goddard.
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“This was much faster than the two 
weeks we allotted for the experiment. 
We had indications that our system 
would work, but the weekend experi-
ment finally demonstrated the system’s 
ability to work autonomously.”
                   – Luke Winternitz,
                               SEXTANT System Architect
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Principal Investigator Keith Gendreau — the scientist who advanced the dual-purpose NICER/SEXTANT mission — works at the mission’s operations 
center at Goddard.

The dual-purpose Neutron star Interior Composition 
Explorer, or NICER — the payload that hosted an 
experiment demonstrating autonomous, real-time 
X-ray navigation, or XNAV, in space (see related 
story, page 2) — has so far observed 174 celes-
tial targets since its successful deployment on the 
International Space Station in 2017.

“We’re doing very cool science and using the space 
station as a platform to execute that science, which 
in turn enables XNAV,” said Keith Gendreau, the 
NICER principal investigator at Goddard. 

NICER is a dual-purpose payload. The NICER 
team primarily designed the mission to study 
neutron stars and their pulsating cohorts, pulsars. 
However, its mission also enabled the team to 
develop algorithms and other hardware to demon-
strate XNAV in space.  

Since its deployment, the payload has observed 
primarily neutron stars and is on track to derive the 
interior composition of these ultra-dense, yet stable, 
objects. The team, which made NICER data available 
in mid-January 2018, hopes the mission will discover 
more pulsars that will be suitable for future navigation 
demonstrations.
 
“One of NICER’s goals is to find new pulsars,” said 
the mission’s science lead, Zaven Arzoumanian. 
“With higher sensitivity than past X-ray timing mis-
sions, we can detect new neutron stars both for 
our science objectives and as ‘beacon’ pulsars for 
future navigation applications.” v

NICER Observes 174 Celestial Targets Since
Its Deployment

Keith.C.Gendreau@nasa.gov or 301.286.6188

CONTACT
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NICER運用開始1年で、	
•  4つのMAXI新天体(X-ray	Nova	MAXI	

J1535-571,	MAXI	J1820+070等	
•  6回の恒星フレア	
のフォローアップに成功	
最速はMAXIの検出から3時間(MAXI	
J1727-203)	

MANGA(MAXI	and	NICER	Ground	Alert)	

結果は今後どんどん論文が出ます	

hips://www.nasa.gov/sites/default/files/atoms/files/
winter_2018_final_lowrez.pdf	

•  観測データは2週間後に公開	

NASAゴダードNICER運用室	
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Continued on page 7

solution against location data gathered by the GPS 
receiver aboard NICER.

“For the onboard measurements to be meaningful, 
we needed to develop a model that predicted the 
arrival times using ground-
based observations pro-
vided by our collaborators 
at radio telescopes around 
the world,” said Paul Ray, 
a SEXTANT co-investiga-
tor from the U. S. Naval 
Research Laboratory. 
“The difference between 
the measurement and the 
model prediction is what 
gives us our navigation 
information.” 

The goal was to demonstrate that the system could 
locate NICER within a 10-mile radius as the space 
station sped around the Earth at slightly more than 
17,000 miles per hour. Within eight hours of start-
ing the experiment on November 9, the system 
converged on a location within the targeted range 
of 10 miles and remained well below that threshold 
for the rest of the experiment, Mitchell said. In fact, 
“a good portion” of the data showed positions that 
were accurate to within three miles.  

“This was much faster than the two weeks we al-
lotted for the experiment,” said SEXTANT System 
Architect Luke Winternitz. “We had indications that 
our system would work, but the weekend experi-

ment finally demonstrated the system’s ability to 
work autonomously.”

Although the ubiquitously used GPS system is 
accurate to within a few feet for Earthbound users, 

this level of accuracy 
typically is not necessary 
when navigating to the 
far reaches of the solar 
system where distances 
between objects measure 
in the millions of miles. 
However, “in deep space, 
we hope to reach accura-
cies in the hundreds of 
feet,” Mitchell said.

“Having watched the 
development of this 

technology over the years, I’m confident that this 
team will reach this ambitious goal,” said Goddard 
Chief Technologist Peter Hughes, who manages 
Goddard’s Internal Research and Development, 
or IRAD, program. “The IRAD program supported 
NICER technologies long before the mission be-
came a NASA Explorer Mission of Opportunity. It’s 
gratifying to see how successful the technology is 
proving to be in our quest to develop technologies 
for exploring deeper into space.”

Scientists operate the NICER mission and the X-ray navigation experiment, SEXTANT, from the operations center at Goddard.
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“This was much faster than the two 
weeks we allotted for the experiment. 
We had indications that our system 
would work, but the weekend experi-
ment finally demonstrated the system’s 
ability to work autonomously.”
                   – Luke Winternitz,
                               SEXTANT System Architect
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Principal Investigator Keith Gendreau — the scientist who advanced the dual-purpose NICER/SEXTANT mission — works at the mission’s operations 
center at Goddard.

The dual-purpose Neutron star Interior Composition 
Explorer, or NICER — the payload that hosted an 
experiment demonstrating autonomous, real-time 
X-ray navigation, or XNAV, in space (see related 
story, page 2) — has so far observed 174 celes-
tial targets since its successful deployment on the 
International Space Station in 2017.

“We’re doing very cool science and using the space 
station as a platform to execute that science, which 
in turn enables XNAV,” said Keith Gendreau, the 
NICER principal investigator at Goddard. 

NICER is a dual-purpose payload. The NICER 
team primarily designed the mission to study 
neutron stars and their pulsating cohorts, pulsars. 
However, its mission also enabled the team to 
develop algorithms and other hardware to demon-
strate XNAV in space.  

Since its deployment, the payload has observed 
primarily neutron stars and is on track to derive the 
interior composition of these ultra-dense, yet stable, 
objects. The team, which made NICER data available 
in mid-January 2018, hopes the mission will discover 
more pulsars that will be suitable for future navigation 
demonstrations.
 
“One of NICER’s goals is to find new pulsars,” said 
the mission’s science lead, Zaven Arzoumanian. 
“With higher sensitivity than past X-ray timing mis-
sions, we can detect new neutron stars both for 
our science objectives and as ‘beacon’ pulsars for 
future navigation applications.” v

NICER Observes 174 Celestial Targets Since
Its Deployment

Keith.C.Gendreau@nasa.gov or 301.286.6188

CONTACT
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NICER運用開始1年で、	
•  4つのMAXI新天体(X-ray	Nova	MAXI	

J1535-571,	MAXI	J1820+070等	
•  6回の恒星フレア	
のフォローアップに成功	
最速はMAXIの検出から3時間(MAXI	
J1727-203)	

MANGA(MAXI	and	NICER	Ground	Alert)	

結果は今後どんどん論文が出ます	

hips://www.nasa.gov/sites/default/files/atoms/files/
winter_2018_final_lowrez.pdf	

•  観測データは2週間後に公開	

NASAゴダードNICER運用室	
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MANGA(MAXI	and	NICER	Ground	Alert)	

急速減光天体	
SB:	Superburst	
IXRB: 中間継続	
時間バースト	
SF:	恒星フレア	
MAXI未同定	
天体候補：	
sGRB:	ショートGRB	
XRF:Ｘ線フラッシュ	
oGRB:	orphan	GRB	
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OHMAN(On-orbit	Hookup	of	MAXI	and	NICER)	
OHMAN	
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Placeholder for cover

OHMAN(On-orbit	Hookup	of	MAXI	and	NICER)	
OHMAN連携概要	

第
咇
段
階(ISS)	

第
1
段
階(

地
上
経
由)	

・MAXIもNICERもISSにいることを利用して、MAXIのトリガーソフトをISSのPCで走らせて、直
接NICERに情報を送るOHMAN計画も進められている(軟X線帯域において、Swi`衛星のよ
うなものになる)	
・ISAS小規模プロジェクトにapproveされた予算で、軌道上用のMAXIソフトウェアは開発	
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MAXI,	Tomo-e	Gozen,	NICER連携？	

Sako+18	Atel	

•  ブラックホールX線連星のX線、可視
同時観測は重要	

•  NICERもタイミングが良ければ観測時
期を合わせてくれるはず	
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MAXI,	Tomo-e	Gozen,	NICER連携？	

-	既知天体	
•  恒星フレアは明るすぎる(RS	CVn	〜Vで5等、dMe	〜Vで10等)	
•  既知のブラックホールがアウトバーストした場合は連絡すべき？	
•  中性子星関連だとあまり面白くない？	
-	未知天体	
•  MAXIの位置決定精度は、30分〜1度と大きいので、フォローアッ

プしてくれる可視光望遠鏡はほとんどない。が、Tomo-e	Gozenな
ら1	pointでカバーできてしまう！	

->	MAXI新天体が出た際に、条件が揃っていればできるだけ早く見
に行ってもらうことは可能でしょうか？MUUSTの正体を掴みたい。	
•  Tomo-e	Gozenで新天体の位置を決めることは可能？そこから

NICERにつなげられるか？	

17	


