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High resolution X-ray spectroscopy: towards IXO  MSSL, 2009-19-03



Why an XMM-Newton observation of XB 1832-330 ?

It is a candidate Ultracompact X-ray Binary (UCXB) 
      (XRB with Porb < 1 hr)

 

XB 1832-330 is a luminous LMXB and a type I X-ray burster 
in a Galactic globular cluster (NGC 6652)



Why an XMM-Newton observation of XB 1832-330 ?

It is a candidate Ultracompact X-ray Binary (UCXB) 
      (XRB with Porb < 1 hr)

UCXB=both stars are compact and degenerate (hydrogen deficient)

UCXBs are probes of the stellar and binary evolution (how do they form?)
Particularly interesting are UCXBs in globular clusters: 

their overabundance point to a different origin

XB 1832-330 is a luminous LMXB and a type I X-ray burster 
in a Galactic globular cluster (NGC 6652)

Sidoli et al. 2008



Confirmed Ultracompact Binaries

from Lasota et al. 2008



Heinke et al.2001

cluster center

rc = 4.2 arcsec

LMXB XB1832-330
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XB1832-330: a candidate Ultracompact X-ray Binary 
      (XRB with Porb < 1 hr)

1)- A modulation in the optical counterpart (Mv= 3.7;  HST data) 
                           one of the possible periods is shorter than 1 hr
2)- Mv is similar to other firm UCXBs: e.g. X1820-303; X1850-087

Time (hr)

P2 = 2.22 hr

P1 = 0.92 hr

 0         1        2      3              4
Heinke et al.2001



Ultracompact Binaries

Neon rich degenerate donors?

ASCA

Juett et al. 2001
low resolution spectra suggested the presence of an emission line
at 0.7 keV, but later...



Ultracompact Binaries
Neon rich degenerate donors

Juett et al. 2003

High resolution observations with Chandra and XMM-Newton 
revealed that it can be explained by excess neutral Ne absorption 

Ne/O number ratio

2S0918-549 
Ne/O = 0.52+/- 0.12
(Chandra)

4U1543-624 
Ne/O = 1.5 +/- 0.3
(Chandra)
Ne/O = 0.54 +/- 0.01

(XMM-Newton; softer and fainter emission)
variable Ne/O -> it is local

( Ne/O = 0.18  for the ISM )



Ultracompact Binaries
Neon rich degenerate donors

Juett et al. 2003

High resolution observations with Chandra and XMM-Newton 
revealed that it can be explained by excess neutral Ne absorption 

Ne/O number ratio

2S0918-549 
Ne/O = 0.52+/- 0.12
(Chandra)

4U1543-624 
Ne/O = 1.5 +/- 0.3
(Chandra)
Ne/O = 0.54 +/- 0.01

(XMM-Newton; softer and fainter emission)
variable Ne/O -> it is local

Is this a spectral signature of 
ultracompactness?



XMM-Newton observation
to investigate the low energy absorption towards the candidate UCXB 
XB 1832-330 in the Galactic globular cluster NGC 6652

2006 Sep 22 (28 ks)

Soft  = 0.3-2 keV

Hard = 2-12 keV

H/S



2006 Sep 22 (28 ks)       2006 Oct 20 (34 ks)

Soft  = 0.3-2 keV

Hard = 2-12 keV

H/S



September 2006 obs
NH=5.8+/-0.6  1E20 cm-2
   (Gal -> 5.5E20 cm-2)

Ph Index=1.58 +/- 0.02

Flux  = 1.6 E-11 erg/cm2/s
Lx (0.5-10 keV) = 1.6E36 erg/s

O-K edge

Fe-L edge

Ne-K edge 

vphabs * edge * edge * edge * (pow + bb)



October 2006 obs
NH=9.4+/-0.6  1E20 cm-2
   (Gal -> 5.5E20 cm-2)

Ph Index=1.52 +/- 0.02

Flux  = 1.5 E-11 erg/cm2/s
Lx (0.5-10 keV) = 1.5E36 erg/s

O-K edge

Fe-L edge

Ne-K edge

BB
kT~0.6 keV
RBB~3 km 

POW



September 2006      RGS12+EPIC



October 2006      RGS12+EPIC



RGS 12 - September 2006 observation

Ne-edge ~ 14.3 A
Fe L-edge ~ 17.5 A

O-edge ~ 23 A



RGS 12 - October 2006 observation



uncertainties are 1-sigma

RESULTS on the absorption towards XB 1832-330



uncertainties are 1-sigma

to be compared with ISM Ne/O = 0.18 (Wilms et al 2000)

-> NO EVIDENCE of a local neutral Ne overabundance
-> NO EVIDENCE of a Ne-rich degenerate donor

RESULTS on the absorption towards XB 1832-330



Confirmed Ultracompact Binaries

from Lasota et al. 2008

Ne overabundance?

no
yes
no
?
?

yes
no
no
?
?

possible ionization effect (Juett et al.)



Timing analysis   EPIC pn data 

Lomb Scargle periodogram

P1= 9200 +/- 240 s

September 2006                               



Timing analysis   EPIC pn data 

Lomb Scargle periodogram

P1= 9200 +/- 240 s

September 2006                               October 2006 

P2 ~ 18600 +/- 500 s





   CONCLUSIONS   

High Resolution SPECTROSCOPY

 Analysis of the low energy absorption towards the candidate UCXB 
 XB 1832-330 in the Globular cluster NGC 6652

Ne/O number ratio consistentent with ISM value
No evidence for a Ne-rich degenerate donor

 BUT note that also other firm UCXBs do not show Ne overabundance



TIMING ANALYSIS

 This periodicities are NOT the same as previously claimed
 by Heinke et al (2001)

 The period P2 (~2.5 hr) found in October is ~  2  P1 (September) 

 These periods, if real, would exclude the ultracompact nature 
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No evidence for a Ne-rich degenerate donor

 BUT note that also other firm UCXBs do not show Ne overabundance


