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The soft X-ray light curve

wn @ -
o [ ki\
o o
— & =
o]
: % *
— % I o
. ; [ o® ] CT}
N ~— 4) —
E E 4+
© £ ) ﬂ%’—
?—P e [~ I: _(#* ! n
Q@
2 1 s ;
= o | 1 . | 3
= 2000 4000 6000
w S L @ .
e » ROSAT PSPC o)
o ROSAT HRI 0]
w O] —
O Chandra ACIS O]
O@
10.0)
. e oat gy b
o ba —a | A4 AT L . L1 |
2000 3000 4000 5000 6000

Day after explosion

* First detection with ROSAT

Linear increase of soft X-ray (0.5-2.0 keV) flux
» Chandra monitoring, XMM-observations

Exponential rise

Interaction of the shock wave with the inner circum-stellar ring
« XMM-proposal for high spectral resolution monitoring

Haberl et al. 2006, A&A 460, 811



The X-ray light curve
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Four 100 ks RGS spectra
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Combined RGS spectra
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d RGS spectra
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Empirical model to characterise emission lines
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L ine shifts
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He-like line triplets
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Evolution of line fluxes and ratios
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Evolution of line fluxes and ratios

Line ratios: Neon
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In collisional 10nisation equilibrium:
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The VPSHOCK model
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Temperature evolution

2—KT vpshock model
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Significant increase of kT in both vpshock components !



More on the Ne triplet
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The vpshock model does not reproduce the Ne-triplet very well !



Conclusions

» The soft X-ray light curve of SNR 1987A still rises exponentially
but slower !

* RGS spectra show changes in emission line ratios
Non-Equilibrium lonisation

« VPSHOCK model indicates temperature increases
In both low-KT (since 2003)
and high-KT (at least since 2007) components

* A lot of work still needs to be done !
Ne triplet: additional emission lines of Fe?
Modelling with continuous KT distribution
Line broadening in vpshock model to include Chandra spectra
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