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13 accreting millisecond X-ray pulsars

Name Spin (Hz) Binary M. min When
period (min) (solar mass) discovered?
SAX]1808.4-3658 401 120 0.043 April 1998
XTE J1751-305 435 42 0.014 April 2002
XTE J0929-314 185 44 0.083 April 2002
XTE J1807-294 191 40 0.0066 Feb 2003
XTE J1814-338 314 258 0.17 June 2003
IGR J00291+5934 599 150 0.039 December 2004
Swift J1756.9-2508 182 54 0.007 June 2007
HETE J1900.4-2455 377 83 0.016 December 2006
SAX ]1748-2021 442 522 1. December 2007
Aql X-1 550 1140 1.5-0.8 December 2007
NGC 6440 X-2 205 57 0.007 August 2009
IGR J17511-305 435 207 0.13 September 2009
Swift J1749.4-2807 518 528 0.3-0.8 April 2010




13 accreting millisecond X-ray pulsars

NGC 6440 X-2 August 2009
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With MAXI running at its best

we should detect more of these
type of weak sources... and
probably many more AMXPs!!!




13 accreting millisecond X-ray pulsars

Name Spin (Hz) Binary M. min When
period (min) (solar mass) discovered?
SAX]1808.4-3658 401 120 0.043 April 1998
XTE J1751-305 435 42 0.014 April 2002
XTE J0929-314 185 44 0.083 April 2002
XTE J1807-294 191 40 0.0066 Feb 2003
XTE J1814-338 314 258 0.17 June 2003
IGR J00291+5934 599 150 0.039 December 2004
Swift J1756.9-2508 182 54 0.007 June 2007
HETE J1900.4-2455 377 83 0.016 December 2006
SAX ]1748-2021 442 522 1. December 2007
Aql X-1 550 1140 1.5-0.8 December 2007
NGC 6440 X-2 205 57 0.007 August 2009
IGR J17511-305 435 207 0.13 September 2009
Swift J1749.4-2807 518 528 0.3-0.8 April 2010




13 accreting millisecond X-ray pulsars

Name Spin (Hz) Binary M. min When
period (Min) |  (solar mass) discovered?
SAX J1808.4-3658 401 120 0.043 April 1998
XTE J1751-305 435 42 0.014 April 2002
XTE J0929-314 185 44 0.083 April 2002
XTE J1807-294 191 40 0.0066 Feb 2003
XTE J1814-338 314 258 0.17 June 2003
IGR J00291+5934 599 150 0.039 December 2004
Swift ]1756.9-2508 182 54 0.007 June 2007
HETE J1900.4-2455 377 83 0.016 December 2006
SAX ]1748-2021 442 522 1. December 2007
Agl X-1 550 1140 1.5-0.8 December 2007
NGC 6440 X-2 205 57 0.007/ August 2009
IGR J17511-305 435 207 0,15 September 2009
Swift J1749.4-2807 518 528 0.3-0.8 April 2010




13 accreting millisecond X-ray pulsars

Name Spin (Hz) Binary M. min When
period (Min) |  (solar mass) discovered?
SAX]1808.4-3658 401 120 0.043 April 1998
XTE J1751-305 435 42 0.014 April 2002
XTE J0929-314 185 44 0.083 April 2002
XTE J18 Feb 2003
TENE - Intermittent AMXPs!  une2000
IGR JOO2¢ :ember 2004
Swift ]1756.9-2508 182 54 0.007 lune 2007
HETE J1900.4-2455 377 83 0.016 December 2006
SAX |1748-2021 442 522 1. December 2007
Agl X-1 550 1140 1.5-0.8 December 2007
NGC 6440 X-2 205 57 0.007/ August 2009
IGR J17511-305 435 207 0.13 September 2009
Swift J1749.4-2807 518 528 0.3-0.8 April 2010
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HETE J1900.1-2455

Kaaret et al. 2006 ; Galloway et al. 2007



1. Pulsations detected (iﬁring only the first 2 months

2. Rms amplitude variations in timescales of days

Thermonuclear X-ray burst

HETE J1900.1-2455

Kaaret et al. 2006 ; Galloway et al. 2007



HETE J1900.1-2455

un

O

()]
w

Luminosity (@ 5 kpc, 10°® erg s7')

P
|
w
9
-
O
o
-
O
T
@)
o
3
~
7o
o~
|
Yo
N
P
>
=
[

]
)]

25600 05800 24000 24200 24400

2006 2007 2008

Galloway et al. 2008
=




HETEJ1900.1-2455

MJD 55100 55150 55200 55250 55300 55350 55400 55450 55500
|

uT 08/14
2009 © JAXA/RIKEN/MAXI-Team



Ll-g ht Surve far AR

100




X o .
S | 25 minutes

Pulsations in Aqgl
X-1

(Casella, Altamirano €
al. 2008)

1380

anuary 1, 1994)

3 months

400 600 1200 1400

Freguancy (Hz}

12 years



Intensity (Crab)

0.3

0.25 1

0.2

0.15

0.1

0.05

1998

Ve

51045 51055

Time (MJD

SAX J1748.9-2021

(4 OutbuI’StS!) Altamirano et al. 2008

" 2001 [ 2005 103
X-ray Bursts —> mes ] - n ] 1 0.25
X !r.‘,\ >
I |\ {02
| | '*
WY | { 0.15
r [ f\ \ M ’
[ [ /\ A f‘\' \| \ ok
A / | [\ : VYA N A
| ‘II ‘\v,-"/ Y : /\.-- ﬁ /' ! 'J v \ I‘u’{\"v"\, i 01
1 ~ | A
Pulsations —————————  — 3\ | I >
, (husmons —f—> mm | ‘. | 0.0
s R u‘ll \\\ AT [ i ‘ e JW) . . 5 \L,.-\f"\/”:‘r 0
52140 52160 52180 52200 52220 53500 53520 53540 53560 53580
Time (MJD Time (MJD
03 1 2009-2010
0.25 ~ EEEE BN o EEm >
o
g 02 ]
O
Z 015 /- A A .
c
[+]
£ 01t .
0.05 : -
\ .
L\ MN\M Altamirano
0 L 1 1 1

55160 55180

55200 55220 55240 5526
Time (MJD)

et al. 2011




The intermittent pulsars are
probably the missing link
etween pulsating and non-
pulsation sources

‘
. o




A strict division between
pulsating and non-pulsating
sources cannot be made
anymore.

All sources could be pulsating
occasionally although the
recurrence times are probably
very long.



To understand better these sources
we do not ONLY need to detect their
Intermittent pulsations
BUT

we need to know Ithe context!
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So the main problem we often
have in many of these

“Single Event”

phenomena we catch is...
THE CONTEXT!

X
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And very similarly for

Intermediate, long, super bursts ¢
(see previous talk) ’

and many other phenomenology
we observe and need to
understand!
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MAXI detection of a thermonuclear
X-ray burst in 4U 1850-087
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And very similarly for

Intermediate, long, super bursts ¢
(see previous talk) ’

and many other phenomenology
we observe and need to
understand!
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HETE J1900.1-2455
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Watts, Altamirano et al. 2009




Ignition and spreading 2D shallow water model on a sphere
v=300 Hz; 200 revolutions

Spitkovsky, Levin, & Ushomirsky (2002)
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Triple-peaked X-ray burst in 4U 1636-55

Rate (1 0" counts/s)

Hardness ratio

Zhang, Mendez, Altamirano et al. 2009
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Pandel et al. 2008
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MAXI monitoring observations are
a very important complement to other
X-ray, as well as Radio, Optical and other
wavelength observations!

A Low Mass X-Ray Binary: 4U 1820-30
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