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3.- THE DIAMONDS CODE
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4. - FITTING A PSD: BACKGROUND COMPONENTS

The background model equation
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4. - FITTING A PSD: BACKGROUND COMPONENTS

The background model fit for a Kepler star

Corsaro, De Ridder, Garcia 2015 A&A, 579, 83
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4. - FITTING A PSD: THE OSCILLATION MODES

The Lorentzian and sinc? profiles
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Problems in the fitting of the oscillations
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* Problem 1: big dataset + fitting numerous oscillation modes
(peaks) per star (can be more than 100)

e Problem 2: testing if a peak is real or not (noise)



Problem 1
Solving a high-dimensional
fitting problem



High-dimensional Model

About 180 free parameters!
Computational time increases a lot
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Multi-modal Model
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Multi-modal Model
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Multi-modal Model
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Multi-modal inference problem on 9
consecutive radial orders (27 peaks)

Only 9 free parameters!

TSN
b S S SO

12

wpr' e
Py
JPb

" s
poe

.' }

Corsaro & De Ridder 2014 A&A, 571, 71



Enrico Corsaro - enrico.corsaro@cea.fr
C |

6.0F T T T T3

5.5 F- - . . 3

. , ~ 5.0F R ¢ =

Red: uni-modal fit E LoE : i
- - & *oE : s

Blue: multi-modal fit ca0f: A E
3.5F ./ & 23

X E

3.0 | - l =

5.0':_ L | I 't N 1 I_.:

= 4u5§- v . + <€

A - i .

S 4.0F4 o f ? a\ 8.3

‘: = .

X :

3.5F =

F 1 °

306G Lo o 1 o a1 ]

1400 1600 1800 2000

v, (uHz)

Corsaro & De Ridder 2014 A&A, 571, 71



Enrico Corsaro - enrico.corsaro@cea.fr
C |

W N0 -
| L L

Red: uni-modal fit
Blue: multi-modal fit

2O
| ]

# free parameters

-0 Wes OO
-
[

Nelieo

# maxima in PPD
WO RO
1

1 2 3 4 5 6 7 8 9
# radial orders
Corsaro & De Ridder 2014 A&A, 571, 71



Problem 2
Test the significance of
an osclllation peak
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Bayesian Model Comparison

Bayesian Evidence

f Fit quality WEIGHT: simple models
g are preferred
# free parameters (Occam’s razor)
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Peak Significance Criterion
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Peak signitficance




Peak signitficance
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Peak signitficance

My—_os Both#=2and¢=0

ggzz Bayesian Evidence

| . i 1 .
1720 1740 1760 1780 1800
Frequency (uHz)



Peak signitficance
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4. - FITTING A PSD: BACKGROUND COMPONENTS

The background model fit for a Kepler star
KIC 1200891 6 Corsaro De Ridder, Garma 2015 A&A, 579 83
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PSD (ppm*®/uHz)
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KIC 12008916
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Detection Probability
gpeak

Ppeak =
gno peak =+ <C/’peaJk

Ppeak z 99 %

Peak detected!
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KIC 12008916
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