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Observations vs Reality

What we observe
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Possible Solutions for the Response Matrix
[ E = Photon Energy Space J

/
E = Detector Energy Space

Sops(E) = [R(E',E) Siue(E) dE

Mock Observed Spectrum with Chandra and Apec Model Mock True Spectrum with Chandra and Apec Model

Kaastra & Bleeker 2016 ApJ



Possible Solutions for the Response Matrix
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Kaastra & Bleeker 2016 ApJ; see also Rhea et al. 2021 RNAAS
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Recurrent Inference Machines

How does a Recurrent Inference Machine work:
Solves the linear equation AX=b iteratively by using an neural network to update a

solution.
(O f © -
. .

Putzky & Welling 2017; arxiv.org/abs/1706.04008
Morningstar et al. 2018; arxiv.org/abs/1808.00011
Morningstar et al. 2019; arxiv.org/pdf/1901.01359.pdf
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4 )
Stack X-ray spectra

from all epochs
Rhea et al.
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By using a
calibrator, derive
Chandra calibration

What can we do with this?
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What can we do with this?

e T[rain a convolutional neural network to estimate the underlying
parameters (Rhea et al. in prep.)

e EXxplore the transiency of X-ray sources

e Study the calibration of the Chandra X-ray Observatory (Prunier &
Rhea et al. in prep.)

e [nvestigate Metallicity in the outskirts of galaxies
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Recurrent Inference Machines

How does a Recurrent Inference Machine work:
Solve the linear equation AX=b iteratively by using an RNN to update solution

4 h

Intl1 =&
n—+ n f / ( o ) Putzky & Welling 2017

arxiv.org/abs/1706.04008

Morningstar et al. 2018
arxiv.org/abs/1808.00011

Morningstar et al. 2019
arxiv.org/pdf/1901.01359.pdf
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Recurrent Inference Machines

How does a Recurrent Inference Machine work:;

Solve the linear equation AX=b iteratively by using an RNN to update solution

Convolutional Layer 1

Gated Recurrent Unit 1

Convolutional Layer 2

Gated Recurrent Unit 2

Convolutional Layer 3

-

Putzky & Welling 2017
arxiv.org/abs/1706.04008

Morningstar et al. 2018
arxiv.org/abs/1808.00011

Morningstar et al. 2019
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Next Step: Estimate Temperature and Metallicity
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Estimate Temperature and Metallicity

Predicted Temperature (keV)
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Putting it all together!

15



Next Steps
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https://arxiv.org/pdf/1108.1200.pdf
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