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Outline of work - Pipeline
WP128

• Identification of eclipse signals
• Modelling and removal of eclipse signals
• Filtering of L1 light curves
• Detection and characterisation of gaps
• Interpolation to fill gaps

• Detection of solar-like oscillations
• Extraction of global asteroseismic parameters
• Preparation for peak-bagging
• Peak-bagging
• Quality control for peak-bagging

e.g., Handberg & Lund 2015

e.g., Davies, Silva Aguirre,+ 2016



Calls for participation
WP128

Short Cadence 
MS/SG

Long Cadence 
SG/RG

Part 1 - Participant led analysis on 20 Kepler stars

Part 2 - Automated analysis on 40 Kepler stars

• Detection of solar-like oscillations
• Extraction of global asteroseismic parameters
• Preparation for peak-bagging
• Peak-bagging
• Quality control for peak-bagging



Outline of work - Timeline
WP128

Short Cadence 
MS/SG

• i) Announce opportunity to participate and ask for expressions of interest 

• ii) Begin Part 1 (June) 

• iii) Deadline for Part-1 submission of results (beginning September) 

• iv) Deadline for Part-2 submission of codes (beginning September) 

• v) Analysis by WP128 leads of Part 1 results (September) 

• vi) Preparation for running codes for Part 2 (September) 

• vii) Analysis of results from Part 2 (October) 

• viii) Engagement/discussion: Feedback on results, lessons learned (November/December)

Long Cadence 
SG/RG



Detection of S-L Oscillations
WP128
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Detection of S-L Oscillations
WP128



Detection of S-L Oscillations
WP128



Detection of S-L Oscillations
WP128

Bugnet, Garcia, Davies, + Submitted

See also, Bastien, Kallinger, Ness, etc



Teff + L => Numax



Temperature Luminosity



Detection of S-L Oscillations
WP128

Undergrad project - Mat Scourfield, Chris Burch



Global properties
WP128
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Global properties
WP128

Huber+ 2009

• Take data from the periodogram

• Use the properties of the repeated pattern

• Left: The ACF of the periodogram

• General: Convolve, search, test, …

• Check the signal is significant

• Return Numax and/or Dnu



Global properties
WP128 - Hierarchical Models - A cluster example

• Data from NGC 6791 (Kepler)

• Dimensionality Reduction - 2 parameter's per star

• Latent variable model (Numax, Noise)

• Learn the relationship between parameters

• Relationships are statistical distributions 

• Allowance taken for outliers

Frequency

Power

Spread posteriors Davies+ in prep



Preparation for peak-bagging
WP128
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Preparation for peak-bagging
WP128

Simple Simple

Davies+ 2016



Preparation for peak-bagging
WP128

Simple Mixed Mode Bl**dy F star

Davies+ 2016



Preparation for peak-bagging
WP128

Davies+ 2015



Frequency mod Dnu

Preparation for peak-bagging
WP128



HD49933 
Various references: 

Appourchaux+ 2008 
Appourchaux+ 2009 
Benomar+ 2009 
Gaulme+ 2009 
Gruberbauer+ 2009 

Confusion between model 
A and model B 
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Preparation for peak-bagging
WP128



Bayesian model 
comparison 
produced 
unambiguous mode 
identification. 

Benomar+ 2009





Peak-bagging
WP128
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Davies+ 2015



Peak-bagging: No guesses
WP128



Peak-bagging: Time Domain
WP128

Foreman-Mackay 2017, Farr 2018, Grumblatt 2018

𝓞(N, j2)



Quality Control
WP128
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Quality Control
WP128



The likelihood 
function - the 
chance of 
observing the 
data.

Quality Control
WP128



The likelihood 
function

The probability of observing 
some data given some model 
multiplied by the probability 
that the model is correct

Quality Control
WP128



The likelihood 
function

The probability of observing 
some data given some model 
multiplied by the probability 
that the model is correct

The probability of observing 
the same data given some 
other model multiplied by the 
probability that this model is 
correct

Quality Control
WP128



The likelihood 
function

The probability of observing 
some data given some model 
multiplied by the probability 
that the model is correct

The probability of observing 
the same data given some 
other model multiplied by the 
probability that this model is 
correct

This or That

Quality Control
WP128



Quality Control
WP128

Davies+ 2016



Conclusions
WP128

Detection of solar-like oscillations:
Neural Nets, Gaia, Granulation

Extraction of global asteroseismic parameters:
Various existing methods, Development on going

Preparation for peak-bagging:
Categorisation, Mode finding, Mode ID, Development on going

Peak-bagging:
Now just an optimisation problem

Quality control for peak-bagging:
Marginalisation, Mixture models, Development on going



Global properties
WP128



Global properties - Multiple Systems
WP128


