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* The data are open from http://maxi.riken Jp
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MAXI (Monitor of All-sky X-ray Image) on 1SS (Z)

Direction
of Motion

| MAXI
The first astronomical mission on ISS

Attached on ISS experimental module on
July 23 20009.

First Light on August 15 20009.




MAXI Payload
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22 new sources and 43 stellar flares in 2 years and 7 months :

/ MAXI-sources and 15 gamma-ray bursts / X-ray Flashes

( 3 blackholes, 2 neutron stars, 1 nova (SSS), 1 in observing ).
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Unbiased transient search

1 year and 3 months: 2009/10/01 — 2010/12/31, 4-10 keV

Toizumi Ph.D.

29 transients (with significance > 90, ~100 mCrab)
(8 GRBs, 3 stellar flares, 2 known sources, 15 uniD)
<cos0>=0.04 +- 0.17 uniform

<VIV..>==0.52+-0.05 Euclidean space

max



uniformly distributed |
Short (1~several scans) X-ray Transients \&
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MAXI topics this year

E SwJ1644+57 : tidal disruption

E Terzan 5 : super burst and accretion outburst
E MAXI JO0158-744 : peculiar type of Nova

E Recent discovery of MAXI J1305-704
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Swift J1644+57 (Nature Burrows+ 2011)
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Swift J1644+57
Before and after the break
with MAXI
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Localizede at the galaxy center by (Zz)

radio observation

Expanded VLA, 22 gigahertz  April 16,2011

Gemini North, red filter

April 4,2011

Swift XRT Swift XRT
position error position error

Center of
VLBI detection

Center of
EVLA detection

Galaxy’s center Galaxy’s center.
in Geminiimage

1 arcsecond North 1 arcsecond North

16,000 light-years 16,000 light-years




Swift J1644+57 : relativistic jet

Huge energy, center of a galaxy, mass accreted, X-ray & radio
= Tidal disruption of a star by a sleeping massive BH

.

. il s ] s s s Relativistic (S |

& jet
| Accretion
disk

1l

1

Deformed by | |
a strong tidal || -
force. |

A star approaches a The strong tidal force A part of the star falls A narrow jet with almost
blackhole in the center of deforms the star. When towards the blackhole and speed of light is formed
a galaxy. the star is too close to the forms an accretion disk. near the blackhole by the
blackhole, it is broken into Other parts spread into magnetic field. It appears
pieces. space. as a strong X-ray source
and a strong radio source 14

when observed from the
jet direction.



MAXI topics this year

B SwJ1644+57 : tidal disruption

B Terzan 5 : super burst and accretion outburst
E MAXI JO0158-744 : peculiar type of Nova

E Recent discovery of MAXI J1305-704
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Su per bu rSt MAXI Light curve 90minutes / bin Jani,
0.35 o
detection of O”t%“t@? Praev | S
01| g
E MAXI detected a 0.4 Crab R I WM* ffffffff e ﬁ#ﬁ ffffffffff m@ ffffffffffffffffffffffffffffff MMM?
flare from a globular cluster | ¢ oif t 4-10keV
Terzan 5 at 2011 Oct 24. 20 ool g
B Disappeared in 1 day (OB Q). £ Zé »*WWMV waﬁ “M* Wm*
E Rebrightened again and ol + 10- 20keV
I f B Q). 5
asted for 5 days (OB @) oz WWW TR M e MMM# MW MM“
E OBQ® was by MAXI only. el kSRRSO AL Y A LRV LR
. 55854 55856 55858 55860 55862 55864 55866
E OB® were by RXTE, Swift, 1 H > vWp ay)

Chandra.
» identified to EXO 1745-248.
» Two-component spectrum.
B A series of activity probably

Indicates both came from the
same source.

E OBQis a superburst,
OB®) is an accretion outburst.
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counts keV—

Super burst ?

D

E

ARFERI

2-4keV |

LA ICIP S I LAY

4-10keV |

10+

L
| 1]

i lTlT—l—.
—

5
Energy (keV)

Rapid rise, exponential decay.
Decay time scale is 0.3 day.
Integrated flux is 1.4 X 1042 erg

Black body Spectrum.
Radius ~ 6 km
Temperature 2.2 = 1.2 keV
Showed cooling.
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KS 1731-260 (Kuulkers+ 2002)

Super burst is L —
‘normal’ f
E Typel X-ray burst, a Type | burst 4 :
thermo-nuclear fusion on the i |
NS surface, but lasts for a O by
long time  (>30minutes) —————
> Long duration < AL 1' e
= ignition in high density i %l
= Carbon ignition enl 4
» Released egergy IS large TV. Hé}m e %m}”é‘éa

compared to the recurrent time.

» Carbon fraction is small (Xc~
0.1). Mainly H and He burnning.

B SB discovered in1996 by
BeppoSAX (4U 1735-44
Cornelisse+ 2000),

E Still a rare phenomenon (20
SB from 10 objects.)

Structure of an Accreting Neutron Star

— H, He atomsphare

X Carbon ocean

\ Fe, neutron-
rich crust
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Super burst and accretion outburst\&

Super burst 7= 0.3 day 1.4 x 10%2 erg
Outburst 5 day 4.3 X 10*%erg

Very short outburst(normally lasting for 100 days.)
!

1. Superburst excites a disk instability. The disk gas has fallen and OB ends.
2. Superburst heats up the surface of the companion. The evaporated gas has

fallen and OB ends. . . - , : .
e (0D

0.04Mo~ | © o ,
DE :

0.4Mo s = o, e

. = 0.1

= WM. ______ ! &,QIQ“W _________ ’M?JWM

55854 55856 55858 55860 55862 55864 55866

MJD (day)

Evaporating 4~400g cm-2
from the surface ? o



Super burst from Terzan 5

E A super burst from EXO 1745-248.

It was 4t detection with MAXI.

» e-folding time (0.3 day). fluence (1.2 X 1042 erg). radius(6km).
Tempetrature (2.2-1.2keV) are typical for SB.

E Accretion outburst started 1-day after the SB,
and lasted for only 5 days. - First example

B Accreted matter can be of accretion disk, or of
evaporated surface of the low-mass companion.

E Serino et al.(2012) PASJ 64, No.5 (astro-ph:1203.1141)
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MAXI topics this year

B SwJ1644+57 : tidal disruption

E Terzan 5 : super burst and accretion outburst
E MAXI J0158-744 : peculiar type of Nova

E Recent discovery of MAXI J1305-704
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MAXI JO158-744 discovery

2011-11-11 00:00-01:30

\AAXJ J0158-744
(C)JAXA/RIKEN/MAXI-Team

MAX| GSC  2-4 keV 4-10 keV 10-20 keV

*All-sky scanimage 7011, 11. 11 05:05:59
*Galactic coordinate Near SMC (61 kpc) (very luminous)
every 90 minutes *Only 1 scan. Very soft (mostly 2-4 keV)
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107 gp—rrmrmrrren ' Ty Hachisu & Kato 2010
Pi O Blackbody | ;- ?
10-8

371 wMAx KTge~60eV 1| qu‘*V597 PUp2007
L m'gé Rgg~1000km é% :j-_-_f_—'-nplﬁ' o l iw @
> >typical of SSS { --
E 107° | L
Xt | X-ray emission
N of expanding
102 photosphere sl Y _
- SSS phase 10 102 103
10-13 aal A 4 a days

day0.l 1 10

SSS phase: 0.5 - 5days << 100 days
Optical Nova phase : ended before 0.5 day ?
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T=1300 s

He-like
Ne Ka

*Emission from the plasma in
the binary space heated by
the shock of the nova
explosion.

*He-like Ne Ka (95% C.L.)
*He-like Ne RRC (90% C.L.)
*H-like Mg Kb ( 90% C.L.)

—_
I

Counts s7' keV-

[
™
—

0.1

Energy (keV)
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4. Hot and luminous companion 5,

Optical - X ray spectrum

Nova Shock Breakout (Thin thermal)

companion (Blackbody)

g F
510° = | T=0sec
z E
N 407k ZﬁiT = 1300 sec
E -
L 10° = 'P
"
> 19°=1 1=9.6day
N1 = I T = 1.5day I
=
> 10" A
- ;. Ny T = 9.6day
10.13: Lol | ..[..I L TR ]
10" 10" V 10" 10" Frequency(Hz)

WD photosphere (Blackbody)

Temperature : 2 x 104 K, Luminosity : 1.4 x 10* Lsolar
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Companion star of MAXI J0158-744
HR diagram

B-Type star
. o . ) . ~ 8 Solar mass
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MAXI J0158-744 Is

E A binary of WD and post AGB star
» Post AGB star had a large mass-loss
» making a dense ambient matter
» Heavy shock
> Very luminous, cools down quickly

E Short SSS phase

» Close to Chandrasekhar limit (Hachisu et al.)

» A progenitor of a supernova (type la, lIn)
Morli In preparation
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MAXI topics this year

B SwJ1644+57 : tidal disruption

E Terzan 5 : super burst and accretion outburst
E MAXI JO0158-744 : peculiar type of Nova

B Recent discovery of MAXI J1305-704
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BH or NS ? still unknown 72N
MAXI J1305-704 discovered last week &

id6e02B83777386
MAXI GSC 2012 Apr 8 Exposure: 83401 s
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MAXI found a new source at 1.3
degree from a known LMXB 4U
1254-69 (50mCrab). (Atel#4024).

Swift/XRT Image

By the TOO request by
MAXI team, Swift/XRT
found a bright source
(Atel#4030):

Dips may have 1.5h
period. Shortest orbit
ever, if it is a BH
(Atel#4044)

MAXI J1305-704 (2-20 keV)

&
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012 ................ H,‘}%_E MAXI reported
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http://www.astronomerstelegram.org/?read=4024
http://www.astronomerstelegram.org/?read=4030
http://www.astronomerstelegram.org/?read=4035
http://www.astronomerstelegram.org/?read=4030

22 new srcs, 7 MAXI srcs
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Tidal disruption

Swift 11644+57

ray Intensity (Swift)

X

2011 3/28 5/1 6/1 7M1

~~ Observed
by MAXI

X-rays decayed
with flaring
by Swift)

Day from discovery

MAXI continuously since
Aug. 15, 2009.

Unbiased all sky
observations.

More than 30 publications.

Extended for three more
years.

a unique all-sky X-ray
monitor for international
high-energy astrophysics
community.

Newly discovered
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