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N132D XMM Dataset

● Observed as calibration source for 20 years with XMM
● Many observing modes/offset pointings

– Accepted modes:
● PN: Prime Small Window, exposure>10ks, Thin or Med filter, >90% of remnant on chip.
● MOS: Prime Partial W3 mode, exposure > 5ks, Thin or Med filter > 85% of the remnant 

on chip.

Total 353/785/813 ks of PN/MOS1/MOS2 data after homemade espfilt

MOS 1 image
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Model

● Model spectrum from 0.3-10.0keV
● Model from Suzuki paper:

– 3 NEI, all net=9.8e10 cm-3 s; kT=0.2, 0.563 and 1.36keV

– Need to increase norm by 15%

● We add in an additional NEI at ~4.5keV for the Fe K region.
● Instrument background model taken from Snowden ESAS 

(MOS) and filter wheel closed (PN), amplitude left as free 
parameter.

● CXB modeled as power law.
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From sulphur down, there are 
inconsistencies between 
MOS and PN which make 
simultaneous modeling 
untenable for this project.

Data shown have xcaladjust 
and absfluxcorr on.

Declare Suzuki norm “close 
enough”, focus on E>3.5keV 
region.
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Neutral FeK line = ionizing Fe?

These numbers imply ~4% of Fe in the remnant
Is hot (why… physics question)



To obtain a good fit it was necessary to play with the reprocessing a bit:

(1) Uncouple instrument backgrounds for PN (not MOS)
PN background has an constant which starts at 1, free to vary
Returns values from 0.5 to 1.7
Without this, results are highly volatile as all 
fits are bad; large variation in
temperatures & abundances 
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(2) Looking at 
the effect of the 
cross calibration 
settings

In No Xcal case, PN background drops 5% on average
MOS background increases 5%

Overal 10% change in Fe 
content (Fe * norm)



● Data above 3 keV can be pretty well fit with an additional 
~4.6keV plasma component
– Equilibrium or NEI are roughly equivalent

● This is aided by the lack of counts and resolution of course
● No need for neutral Fe
● Cross calibration settings in SAS arfgen make a  small but 

significant difference.
– Cross calibration improves fit; NuStar correction less relevant

● PN instrument background highly dependent on the solar 
cycle 
– (MOS less so? Or just not enough counts?)


