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Figure 1. Representative portions of the K2 Campaign 1 light curve of the pulsating white dwarf PG 1149+4-057. The top left panel shows the first 25 days of
observations; three outburst events are denoted in green. The bottom left panel shows 7.2 hr of data on the second day of K2 observations; the white dwarf pulsations
are clearly visible, and underplotted is a best-fit to the three highest-amplitude signals (with periods of 1145.7, 998.1, and 1052.8 s). The right panel shows 7.2 hr
during the second outburst, with points connected in green.
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Exobolyg:-k: 51

ARTICLES

A Jupiter-mass companion to a solar-type star
Michel Mayor & Didier Queloz

Geneva Observatory, 51 Chemin des Maillettes, CH-1290 Sauverny, Switzerland

The presence of a Jupiter-mass coppe tar 51 Pegasi is inferred from observations
of periodic variations in the star'§ radial velocity. Phe companion lies only about eight million
kilometres from the star, which wollti~be-weli-ifiside the orbit of Mercury in our Solar System.
This object might be a gas-giant planet that has migrated to this location through orbital
evolution, or from the radiative stripping of a brown dwarf.

NATURE - VOL 378 - 23 NOVEMBER 1995 355
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CD-diagram (szeizmikus HRD)
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Kepler-Trt8vesR

A Kepler c®ja F°ld t2 psY4 lakhat:-
bolyg- k felfedez®e a fed®i m- dszerrel

SZamult8n ®szlelt t°bb mint 150 ezer
csillagot

95 cm-es bel@Rny? Ssv4Sdimidt-
t8vcsR I8t mezeje mintegy 100
n®pyzetfok, 42 CCD-bR 8ll- mozaikkal

Fotometriai pontoss8g:
A zaj <20 ppm 6,5 -r Byi
Mm®& ®ut8n egy 12 magn. Nap

t?pus¥csillagra

=> 4-szigma detekt8I8s egy
exof°ld tranzitja eset@n.

Heliocentrikus p8lya, 2009-2013
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® Kb. 4000 csillag
® |L.C ® SC adatok (30 percenk®nt, 1 percenk®&nt egy pont)

® A teljes HRD-t lefedik a csillagt?pusok: szol8ris csillagok,
feh®r t° rp®k, v°r°s - ri8sok, klasszikus pulz§l- vsltoz- k

® KASC: >400 tud- s egy¢ttmTk® d®se

® 14 munkacsoport, ebbR kettRhnek magyar vezetRe
(Szab- R- bert, Kiss L8szl-)
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Figore 2. Frequency—power spectra of the three stars, plotied on 3 linear scale over the frequency ranges where the mode amplitndes are most prominent. Examples
of the characteristic large (Av) and small (8, ) frequency separations are also marked on the specimm of KIC 3656476,
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LETTER

Gravity modes asaway to distinguish between
hydrogen- and helium- burning red giant stars

Timothy R. Bedding®, Benoit Mosser? Daniel Huber?®, Josefina Montalb&® Paul Beck?, J Rgen Christensen- Dalsgaard®,

Yvonne P. Elsworth®, Rafael A. Gar &’8Andrea Miglio®®, Dennis Stello®, Timothy R. White?, Joris De Ridder?, Saskia Hekker®®,
Conny Aerts*®, Caroline Barban?, Kevin Belkacem™, Anne- Marie Broomhall®, Timothy M. Brown™, Derek L. Buzasi®,

Fabien Carrier?, William J. Chaplin® Maria Pia Di Mauro®® Marc- Antoine Dupret®, S Ben Frandsen®, Ronald L. Gilliland*,
Marie- Jo Goupil?, Jon M. Jenkins®™ Thomas Kallinger®®, Steven Kawaler”, Hans Kjeldsen®, Savita Mathur®®, Arlette Noels®,
Victor Silva Aguirre™ & Paolo Ventura®

d0i:10.1038/ nature09935
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A prevalence of dynamo-generated magnetic fields
in the cores of intermediate-mass stars

Dennis Stello"?, Matteo Cantiello?, Jim Fuller®*, Daniel Huber>>°, Rafael A. Garcia®, Timothy R. Bedding!?,
Lars Bildsten®’ & Victor Silva Aguirre?

Power density (10% p.p.m.2 uHz™")

Figure 1 | Oscillation spectra of six red giants observed with Kepler. The
stars are grouped into three pairs, each representing a different evolution
stage ranging from the most evolved (lowest vp,y) on the left to the least
evolved (highest v,y to the right. The coloured regions mark the power
density dominated by modes of different degree £ =0-3. For clarity the
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spectra are smoothed by 0.03Av, which for the most evolved stars tends
to create a single peak at each acoustic resonance, although each peak
comprises multiple closely spaced mixed modes (red peaks in the left and
centre panels). The slightly downward-sloping horizontal dashed line
indicates the noise level.

Stello et al., Nature, 2016.01.21.
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ASTEROSEISMOLOGY

Asteroseismology can reveal strong
internal magneticfieldsin red
giant stars

Jim Fuller,"®*t Matteo Cantiello,>*t Dennis Stello,>* Rafael A. Garcia,” Lars Bildsten>®

Internal stellar magnetic fields are inaccessible to direct observations, and little is known
about their amplitude, geometry, and evolution. We demonstrate that strong magnetic
fields in the cores of red giant stars can be identified with asteroseismology. The fields can
manifest themselves via depressed dipole stellar oscillation modes, arising from a
magnetic greenhouse effect that scatters and traps oscillation-mode energy within the
core of the star. The Kepler satellite has observed a few dozen red giants with depressed
dipole modes, which we interpret as stars with strongly magnetized cores. We find that
field strengths larger than ~10% gauss may produce the observed depression, and in one
case we infer a minimum core field strength of =10793uss.
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