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Chandra data XMM-Newton data

XMM-Newton has observed the Einstein Cross three times so far:

1. May 2002, exp. 42.87 ks 2. November 2016, exp. 24.90 ks 3. May 2018, exp. 141.69 ks
(Fedorova et al., 2008)

Thirty-five public observations of the gravitationally lensed
radio quiet quasar Q2237+030 (zgso~ 1.695, zjeps~ 0.0395,
Hucra et al., 1985, Falco et al., 1996) are available in the
Chandra Data Archive, spanning over years (2000 - 2017)
with exposures from few to over 30 ks. Given the
unprecented angular resolution that Chandra offers (on-axis
PSF FWHM = 0.57), it is possibile to distinguish the four
Images (Fig. 1) and analyse their spectra separately through
all the epochs, hence a time and spatially resolved
spectral analysis.

Previous works mainly focused on the investigation of its
microlensing variability (Dai et al., 2003, Chen et al., 2011,

The first two observations (2002, 2016) are highly affected by soft-p* flares, which made the latter
useless in terms of spectral analysis. Hence, | focus on analysing the data from 2002 and 2018.

While with Chandra we can resolve the four images and study the variation among them, with
XMM-Newton we can carry out a more solid spectral analysis thanks to the better statistics it can
provide. Not resolving the images means though that their signal is being averaged-out.
Based on the mean relative weights that | was able to evaluate from the Chandra observations,
image A is the dominant contributor in the Einstein Cross’ XMM spectra.
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. . In Fig. 10 the residuals of a simple Galactic absorption and power law model are displayed. Here
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found in XMM 2002 (see right panel).
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Summary and results
| analysed thirty-five Chandra and two XMM-Newton observations of the Einstein Cross. Spanning over eighteen years and given that
Chandra’s PSF allows to resolve the quasar in its four images, | managed to carry out a time and spacially resolved spectral analysis.
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Future work

« Better modelling of the Chandra data, for instance, adding an absorber at the lens’s redshift (zjo.ps~ 0.0395)

« Extend the analysis of the Chandra spectra with more than 500 counts

« Better characterization of the XMM spectral continuum

 More thorough analysis of the emission and absorption features, characterization of a possible outflow component
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