Diffuse X-ray emission in M51:
a hierarchical Bayesian spatially-resolved spectral analysis
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Abstract Data and Methodology Properties at different arm phase
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as an agent of stellar feedback: formed cospmms | 10T Mapi MO ge. Because our model includes gas on the backside of the
from supernova explosions and stellar e (Vvapectpowerlaw)babsrtbabs disk, their radiation passes through the entire disk of cold
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achieving stellar feedback, Therefore, we
explore in the following aspects:
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unresolved in the mechanism of hot gas
Most hot gas studies study the global
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screen is a typical choice, but it is not
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Don't worry, it has similar freedom as the simple and typical choice of just one absorber and two temperature gases. fO rmoTlon feed bOCk 1S STFOﬂg .

Conclusion

M51 diffused emission from Chandra

Face-on image Looks amazing, but what about its vertical stfructure?
We can try to build model and verify with spectra 1. We have developed a set of X-ray specfrum

fitting methods based on hierarchical Bayesian
AP vt e AP s Pt s o analysis, which can fit a sample with similar but
not identical physical properties. During fitting,
o certain parameters are set to follow a
- = distribution, rather than a single value or

complete free for each object. This can avoid
overestimating or underestimating errors

[ Unsolved xBs [ Unsolved Xs caused by artificial selection of degrees of
- - freedom during spectral fitting, thus making the
conclusion more reliable.

el e s Lo 2.Even faking info account various absorpfions
* VAPEC +VAPEC" Toabs) Toabs and metallicities, a single-temperature model is
insufficient 1o describe the diffuse hot gas in
MS&T1. The two-temperature model is a
A - - statistically viable opftion, but it intfroduces too
low metallicity (0.14 solar metallcity) in the
= Dis hot gas . Unsolved XBs lower-temperature component and the

HEl Absorber hot gas

= Aosorber difference between the two temperatures is
large (0.18keV and 0.79keV ). Model with @
lognormal distributed T is a better choice, both

Imagine that we, as observers, are above these stafistically and th5]§O||Y- o
diagram. How is the hot gas distributed, and how 3. The lognormal distribution model implies the

much absorption medium does radiation pass existence of a large amount of gas around
through? 10°->K, The radiation is primarily in EUV, which

would be largely absorbed by the ISM in the
galaxy and cannot be observed directly in any
way, let alone X-ray telescopes. However, its
radiation dominates the cooling of the hot gas.

3. We find obvious differences in the specira
between the spiral arm region and the inter-
spiral arm region. In the lognormal distributed T
model, this difference is due to broader
temperature distribution, or a greater
proportion of high-temperature gas.

4. Our model analysis reasonably shows that the
X-ray emission from the far side of the galactic

Al disk is subject to more than twice the
wmaaiangies absorption as would be inferred from the
opftical extinction.
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We define a coordinate system using curves along the spiral arm,
The green lines in the two images represent the same position
before and after the coordinate system transformation. The region
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between two green lines can be used to extract a spectrum to
analyze the properties of the hot gas at different distances relative
to the spiral arm.




