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Data analysis workflow
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Detection of waves and oscillations
Motion magnification 1

SDO/AIA, 171 Å
2013−01−21 15:50:12
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Detection of waves and oscillations
Automated wave-tracking with NUWT 2 3

2Northumbria University Wave Tracking code
3Anfinogentov and Nakariakov (2016); Weberg et al. (2018); Thurgood et al.

(2014)
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Detection of waves and oscillations
AFINO4 code by Andrew Inglis

Waiting for Andrew Inglis talk...

4Automated Flare Inference of Oscillations
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First level data products
Empirical mode decomposition

x(t) = 3 sin 2πt
20

+ 2.5 cos 2πt
35

+ 0.03t + N(0, 1)
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First level data products
Empirical mode decomposition5

5Narang et al. (2019); Kolotkov et al. (2015)
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Significance testing
Significance of EMD modes6

SDO/AIA, 304 Å
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6Kolotkov et al. (2016)
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Significance testing
Significance testing Bayesian analysis of Fourier decomposition7

Bayesian model comparison
1 Power law + white noise
2 Power law + white noise +

oscillation
3 Broken power law + white

noise+ oscillation

7Inglis et al. (2015, 2016)
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Inference methods

Best fitting
Input: data + model
Output: best fit (the highest
mountain in the parameter
space)
Model comparison:
comparison of the best fits
(based on a single point in
the parameter space)

Bayesian inference
Input: data + model + a
priory knowledge
Output: PDF (full landscape
of the parameter space)
Model comparison: Bayes
factor (based on full
parameter space)
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Inference methods
Bayesian inference8

8Arregui (2018)
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Inference methods
Bayesian inference

Bayesian analysis of QPP spectra: Inglis et al. (2015, 2016)
MHD seismology by kink oscillations (mainly analytical
approach):Montes-Soĺıs and Arregui (2019); Arregui and Soler
(2015); Arregui et al. (2015, 2019)
MHD seismology by kink oscillations (numerical analysis with
MCMC) Pascoe et al. (2017a,b, 2018); Goddard et al. (2018)
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Inference methods
Bayesian inference, (semi)analytical

Sergey Anfinogentov Novel techniques ISSI-Beijing 2019 13 / 26



Inference methods
Bayesian inference, MCMC9

9Pascoe et. al, 2017Sergey Anfinogentov Novel techniques ISSI-Beijing 2019 14 / 26



Inference methods
Bayesian inference, loop tracking
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Inference methods
Bayesian inference, spatial + temporal information
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Forward modelling
Forward modelling EUV emission with FoMo10

10Van Doorsselaere et al. (2016)
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Forward modelling EUV
Slow waves11

11Pascoe et al. (2018)
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Forward modelling EUV
Standing kink waves waves12

12Yuan and Van Doorsselaere (2016)
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Forward modelling EUV
Propagating slow waves waves13

13Mandal et al. (2016)
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Forward modelling
Forward modelling radio emission with fast GX and GR codes14

14Kuznetsov et. al 2015
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MHD seismology by decay-less kink oscillations

Sergey Anfinogentov Novel techniques ISSI-Beijing 2019 22 / 26



MHD seismology by decay-less kink oscillations
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Preliminary structure of the chapter

Detection of waves and oscillations
I Motion magnification
I NUWT
I AFINO?

Significance testing
I focus on the presence of power law “noise” in solar data

Forward modelling
I EUV
I Radio

Bayesian inference
I focus on research not covered by Arregui (2018)

Did I miss something important?
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Thank you for your
attention!
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