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Pulsed thermal emission in the accreting pulsar HMXB    

XMMU J054134.7-682550 reveals accretion geometry
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Abstract: The LMC source XMMU J054134.7-682550 has been observed by RXTE and XMM-Newton during an outburst in August 2007 lasting 

for 50 days and reaching L0.2-10keV ~ 1038 ergs s-1 and L5-30keV ~ 2.5 * 1038 ergs s-1 . The source was detected before, during and after the 

ouburst. Cyclotron absorbing lines have been detected, corresponding to a magnetic field ~1012 Gauss. The pulse period varies over the 

outbursts. A soft X-ray excess was detected below 1 keV. It features an independent pulsation when compared to that of the hard X-ray 

component. The soft excess provides constraints on the reprocessing geometry.

The X-ray Binary Pulsar (XBP) XMMU J054134.7-682550 is 

located in the LMC (d~52kpc), featured a ~1038 erg s-1 Type II  

outburst in August 2007, as shown in the figure on the right 

(RXTE/ASM lightcurve).

Cyclotron absorption lines around 10 and 20 keV were also 

reported. 
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RXTE reveals the hard 

band pulsation from 

the accretion column 

LS Period  @ 61.23 ± 0.06 sec

XMM-Newton reveals 

pulsation of the hot 

blackbody component

!Delay:
No significant delay between hard and soft component 

has been identified. 

!Lightcurves! Shape:
The hot blackbody pulse shape is wider than  hard pulse 

shape.

!Inner disk Covering Factor: 
Found to be ~0.05 through spectral parameters and flux 

reprocessing. ∫
FBB

ν dν∫
FPL

ν dν
∼ 0.03

Contact: Antonios.Manousakis@obs.unige.ch

Based on a figure from Endo et al. 2000
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Parameters Value Unit
NH 6.32× 10−2fixed 1022cm−2

kTdiskbb 0.131± 0.003 keV
Normdiskbb 10000fixed
kTbbody 0.24± 0.01 keV
A ∼ 1015 cm2

Γ 0.2± 0.1
Ecutoff 11± 1 keV
Normcutoff (1.03+0.06

−0.1 )× 10−2

E0 9.0± 0.4 keV
W0 2.3+0.7

−0.6 keV
τ0 0.18± 0.03
CMOS1 − CMOS2 0.91± 0.03− 0.89± 0.03
χ2

ν/d.o.f 1.05/666
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XSPEC Model
constant*wabs*(cutoff*cyclabs+diskbb+bbody)

All the errors are calculated at 90% confidence level.
!~0.1 : Pulse minimum

• Only part of hard X-rays are 

reprocessed by inner disk.

• Weak direct hard X-ray 

emission.

!~0.6 : Pulse maximum

• Hard X-rays are efficiently 

reprocessed by  the inner 

disk.

• Direct observations of Hard 

X-rays

!~Intermediate phase

• Hard X-rays are efficiently  

reprocessed by  the inner 

disk. 

• Weak direct hard X-ray 

emission.
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Hickox et. al (2004) ApJ, 614, 881; T. Endo et. al (2000) 
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