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The Family of Accreting Neutron Stars

Low mass X - ray binaries                     High mass X - ray binaries

- Roche Lobe Overflow                            - Wind fed accretion 

- Low Mass Companions                          - High Mass Companions 

- Old Neutron Stars                                 - Young Neutron Stars

- Low B Fields (~10^8 G)                         - High B Fields (10^12 G )



Accreting Neutron Stars in LMXBs

Accretion can produce two effects

1. Neutron star spin up
2. Pulsed  X - ray radiation 
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Accretion might not produce X-ray 

pulsations if the B field is too weak to 

channel a sufficient fraction of gas on the 

magnetic poles. 

However, transfer of angular momentum 

should always be present

ALLOWS MEASURE 

OF NEUTRON STAR 

SPIN FREQUENCY 



The problem

1. There are ~150 accreting neutron stars: only 29 show pulsations

2. None of them shows sub - millisecond periods

RXTE has no bias in finding pulsars with spin frequencies up to 2 kHz

Why the maximum observer pulsar frequency is 716 Hz ?

Chakrabarty et al. (2003) ; Galloway et al. (2006)



Why sub-millisecond pulsars ?
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How to attack the problem

Ransom et al. 2001, 2003



The AMXP family

Name Spin freq. 
[Hz]

Orb. Period 
[hr]

Observed outbursts

SAX J1808.4 -3658 401 2.1 6

XTE J1751 -305 435 0.70 3

XTE J0929 -314 185 0.73 1

XTE J1807 -294 190 0.67 1

XTE J1814 -334 314 4 1 (2?)

IGR J00291+5934 599 2.5 3

SWIFT J1756.9 -2508 182 0.90 2

HETE J1900.1 -2455 377 1.4 1

Aql X -1 550 19.9 Several

SAX J1748.9 -2021 442 8.7 4

IGR J17511 -3057 245 3.4 1

NGC 6440 X -2 205 0.90 Several



What is special about AMXPs ? 

Intermittent 

sources

Pulsating sources

Accreting millisecond pulsars are 

ALL accreting a very low average 

accretion rates. 

Three sources that accrete at 

slightly higher rates show 

pulsations only intermittently. 

Non 

pulsating 

sources

Strategy: look for pulsations in faint and very faint sources. 



SWIFT J1749.4-2807: the 13th member of the family

Strong 1st overtone !

Still another 518 Hz pulsar...Altamirano et al. 2010, Atel #2565

Fundamental

RXTE porposal: PI Wijnands, R;



The Very Faint source 1RXSJ171824.2-40293

~65 ks of continuous

on-source observation  

OPTIMAL OBSERVATION 

FOR SIDEBAND SEARCH !
Search pulsations down to 

~0.1-0.5 % rms

No pulsations detected with 

upper limits of 1% rms

XMM-Newton proposal: PI Patruno, A;


