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Dynamical RGS  spectrum

Analysis

   Analysis done with SAS v11.1 using the latest CCF files
   epfast was run to correct for high count-rate CTI effects in EPIC-pn 
                      

Pile-up

   Both instruments (EPIC-pn and RGS) were piled-up
   epatplot used to estimate and remove EPIC-pn pile-up
   RGS1 CCDs 6 and 8 were affected by pile-up of ~3%
   RGS2 CCDs 6,7,8 were been removed from the analysis due to pile-up

On 2010 September 25 08:05 UT, the Swift/BAT triggered on a source located about 17° above the Galactic centre. Though the source was initially 
designated as GRB 1000925A (Mangano et al. 2010) its flux did not decline as usual with GRBs during the next few hours. This odd behaviour and its 
location near the Galactic bulge, indicated that it might not be a GRB but a new Galactic source in outburst (Kahn 2010), subsequently designated 
MAXI J1659-152 by Negoro et al.  (2010).

Preliminary Analysis
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Observation details
                       
   XMM-Newton ObsID: 0656780601
   EPIC-pn timing mode
   RGS1 & RGS2 spectroscopy mode
   Exposure time  53 ksec
    

OUT-OF-DIP EPISODES

DIP EPISODES

Timing Analysis

    EPIC-pn light curves were corrected using epiclccorr
    RGS1 and RGS2 light curves were corrected using rgslccorr 

Orbital Period

Both EPIC-pn and RGS instruments clearly 
reveal variations in the count rates similar to 
those reported by Swift/XRT and RXTE/PCA.

OUTBURST LIGHT CURVES

These variations recur approximately every 
2.4 hrs and show irregular structure which 

lasts between about 5 and 40 min. 
Occasionally, intermittent shallower dips are 

also seen    (Kuulkers et al. 2010).

The dips are at most about 50% of the average 
out-of-dip flux. The out-of-dip count rate 

steadily increased during the course of the 
observation indicating the source X-ray flux 

was still rising (Kennea et al. 2010a).

Because the light curves were 
highly non-sinusoidal, we 

performed a phase dispersion 
minimization period search on 

the EPIC-pn and RGS time series, 
using 20 bins with a phase bin 

width of 0.05, over a period 
range 0.25-12 hrs.

The search resulted in a 
period of 2hrs 24.7 min 

(±15s). The irregular dip 
oscillations suggest an orbital 
period that would make MAXI 
J1659-152 the shortest period 

black-hole binary

These results are 
consistent with the period 
measured with RXTE/PCA 
(Kuulkers et al. 2011) and 
Swift/XRT (Kennea et al. 

2011)

Following the detection of MAXI J1659-152, a Target of 
Opportunity was requested with XMM-Newton and it was duly 
observed from UT September 27 15:58 to September 28 06:41 
for a total exposure time of 53ks.

In this plot we show the Good Time Intervals (GTIs) used to 
define the dip episodes and out-of-dip episodes.

These GTIs have been used to calculate EPIC-pn  and RGS
spectra in and out of dips.

Spectra
                       
   rgscombine was used to stack RGS1 and RGS2 spectra during the dip and 
out-of-dip episodes
    

DYNAMICAL RGS SPECTRUM

Spectrum References

In this plot we show dynamical fluxed  spectra combining 1st  and 2nd

orders from both RGS instruments. The central image is a brightness 
map with time running down and wavelength from left to right. Two 
spectra have been extracted at times marked by the dashed lines, and 
are included with the same colour in the top.

The labels in the top panel indicate that the interstellar OI edge and line 
were clearly detected, as well as the FeI  edge and the high-ionisation 
edge of OVIII  at 14.24 Å.

Grey labels mark features that were not seen.

The hardness ratio variations suggest 
obscuration during dips from the accretion 

disk.
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In this plot we show simultaneous EPIC-pn 
and RGS light curves extracted using 400s 

bins.

SUMMARY:
We present preliminary analysis of the time series and spectra of the XMM-Newton observation of MAXI J1659-152, the shortest orbital period black-hole candidate binary discovered to date.
 Detailed spectral and timing analysis will be published soon. 
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The spectrum during the gently 
rising emission out of the dips is 
reasonably well reproduced by 

conventional combined disk and 
reflection models. In the dips, 

there are subtle changes in the 
spectrum, presumably due to  

absorption.
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