-‘Ia smush@pt Vl"?ﬁ U.'_ &k' LR

a}

Astro'homi‘dag' PR

Y
- N
- .-1'4 ’ ;3.._~\?~ R T L

LR e

-
.'-| .. ' \-l " "

2 T by

9, harts 2010 s

3 ,_’ ) ! -
- : . .‘ .t et e,
" ot ._ = \. g 'T Ko % :;'. 2 (¥ O A



A MecDonald

Abbreviations

Observatory U.T Austin

@ Kepler Team Member o &%
A& Partner for EPO Product

Kennedy Space Center

United Launch Alliance
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ARC-MASA Ames Research Center

Arhus University, Denmark

ASP-Astronomical Society of the Pacific

BATC-Ball Aerospace & Technology Corp

CIW-Camegie Institution of Washington

Carolina Biological

CU-LASP-University of Colorado-
Laboratory for Mmo?heﬁc & Space Physics

GSFC-NASA Goddard Space Flight Center

HAO-High Altitude Observatory

Harvard University

JPL-Jet Propulsion Laboratory

Kennedy Space Center

LTI-Learning Technologies, Inc

LHS-Lawrence Hall of Science

Lowell Observatory

MacDonald Observatory

MOAQO-National Optical Astronomy Observatory
{WIYN Observatory)

51-SETI Institute

SA0-Smithsonian Astrophysical Observatory

58l-Space Science Institute

5TScl-Space Telescope Science Institute

USNO-US Naval Observatory

UH-University of Hawaii

UW-University of Washington

UCB-University of Califonia, Berkeley

United Launch Alliance

UT-University of Texas, Austin

York University kepler.nasa.gov



Er planeter som Jorden almindelige?
Er der mulighed for liv andre steder?

Ligner andre solsystemer vores?

Planet + stjernedannelse

Skal holde ngje gpje med 170.000 stjerner
| over 3% ar — Non-stop!
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Nye Kepler Planeter sorudictaizon

Kepler 4b Kepler 5b Kepler 6b Kepler 7b Kepler 8b

Orbital
Period
(days)

Velocity (m/s)




Nye Kepler Planeter

16.52 Re 16.00 Re 15.86 Re 14.79 Re 112R:  3.99Rg

Borucki et.al 2010



Relativ flux (ppm)

Hvad Kepler maler
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Visidle, IR and UV radistions
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Hvordan ved vi hvordan Solen og
stjernerne ser ud indeni?

Sir Athur Eddington
The Internal Constitution of the Stars, 1926



Stjerne-svingninger

(Asteroseismologi)
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Svingningerne er lydbglger

Mange svingninger tilsammen
far overfladen og lysstyrken til
hele tiden at aendre sig pa en
meget kompliceret made



Andring i stgrrelse = £ndring i lysstyrke
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Kreever meget praecise malinger af lysstyrken!
Kan ikke g@res fra Jorden's overflade
Atmosfaeren er “i vejen”
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Lytte-gvelse

‘ o Centauri A

‘ Xi Hydrae



Xi Hydrae

Sun

o Centauri A
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Arhus Universitet i centrum!

Stjerne-diametre fra Asteroseismologi
Praecis bestemmelse af planet-diametre

Forskning i stjernernes opbygning og udvikling
organiseres fra pa IFA

epler Asteroseismic Investigation
epler Asteroseismic Science Operations Center




Power

Taettere kig pa powerspektret

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

/ - A
o Centaurt A

Frequency (mHz)




10~

Amplitude (ppm)

i

2.80

Oscillations Spektre

20T

llllllllllllllllllllllll

100 150

3.20
<Av> (uHz)

Vng—.n—l—ﬁ/Q—l—e +‘( {4+1)/6



Amplitude (ppm)

Amplitude (ppm)

Kepler: Fgrste kig pa dataene

KIC11026764
8 [ T T T T ]
6 ;
4f !
o 1 ol
O li i ‘ kol o s b ) o ot AL

0.9 1.0 1.9 2.0

(e

&)

AN

AV}

O A.m“AMIJM"MLF.LA“)LJ&*‘H““MA A5 0 B s v R 3 ad sl

.8 1.0 1.6 2.0 2.6 3.0 3.9 4.0

Frequency (mHz)

nplitude (ppm)

Amplitude (ppm)

KIC3656476

; 00 8.5 4.0
requency (mHz)

SoHO /VIRGO (GREEN)

8f
6 F ]
45‘ ’

O &MAMMLA. AL A A L i,

Aad b d kW

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Frequency (mHz)



Detaljeret fit af powerspektret

"Automated Parallel Tempering Markov Chain Monte Carlo”
= Avanceret fitte-program.

Fitter detaljerne i powerspektret med en model der indeholder
frekvenser, hgjder, bredder, baggrund, inklinations vinkel, rotation...

Kepler target ”Gemma
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Resultaterne er Sandsynligheds-fordelinger
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Kepler target "Gemma”
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"Tyngdebglger” = G-modes
Den genoprettende kraft er .
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Kepler target "Gemma”
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Mvad har vi leert om Gemma?
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Konklusioner

Asteroseismologi er ngdvendig for at kunne
finde Jordens tvilling.

Det veelter ind med Kepler-data,
af fantastisk kvalitet.

”Helioseismologi pa stjernerne”









Harmonisk Oscillator
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Daempet Harmonisk Oscillator
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Drevet Daempet Harmonisk Oscillator

Tilfeeldig variabel
”Stokastisk exiteret”
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