- Early Results -~
from the TESS Mlssmn

.

” Andrew Vanderburg

NASA Sagan Fellow
The University of Texas at Austin

)
-
. »
- ) ~
- 7 ) ey
’ S d
- ~ >
» g
-

Sagan/Mlchelson Fellowsgs;\ms’um _
November 8, 2018 ~/ -




TESS DISCOVERY OF A TRANSITING SUPER-EARTH IN THE = MENSAE SYSTEM

CHELSEA X. HuANG'®, JENNIFER BURT'”, ANDREW VANDERBURG™ . MAXIMILIAN N. GUNTHER'”. Avi SHPORER', JASON
A. Drrrvass™, Josaua N. Winn', RoB WiITTENMYER”. LizHou SHA', STEPHEN R. KANE', GEORGE R. RICKER'.
RoLAND K. VANDERSPEK', Davip W. LATHAM'. SARA SEAGER"". JoON M. JeExkINs'', DovcLAas A. CALpweLL''""* KAREN
A. Corrins', NATALIA GUERRERO', JEFFREY C. Smita'*, SAMUEL N. QuINN'', STEPHANE UDRY"*, FRANCESCO PEPE',
Francors BoucHy', DaMIEN SEGRANSAN'?, CHRISTOPHE Lovis™, Davip EHRENREICH", MAXIME MARMIER'®, MICHEL
Mavor™, B WoHLER'""*, KARlI HAWORTH', EDWARD H. MORGAN', MICHAEL FAUSNAUGH'., Davip R. Ciarpi'®, JESSIE
CHRISTIANSEN'Y, DaviD CHARBONNEAU'™ . DiaANA DracoMIiR''?, DrRAKE DEMING ", ANA GLIDDEN'", ALAN M. LEvINE'.
P.R. McCuLLOUGH ", LIANG YU', NORIO NARITA'®"% #0212 " Tan NGuyen', Tim MORTON', JOSHUA PEPPER™, ANDRAS

PAL '**** JoserH E. RODRIGUEZ . AND THE TESS TEAM

T'ESS DISCOVERY OF AN ULTRA-SHORT-PERIOD PLANET AROUND THE NEARBY M DWARF LHS 3844

ROLAND VANDERSPEK'. CHELSEA X. HUuANG'”, ANDREW VANDERBURG™'. GEORGE R. RICKER', DAvID W. LATHAM". SARA
SEAGER'". JosHuA N. WINN'. Jon M. JeENkINS®. JENNIFER BURT'?, JAsoN DrrrMANN®, ELiSABETH NEwTON'., SAMUEL N.
QuINN”, Avi SHPORER', DAVID CHARBONNEAU”, JONATHAN IRWIN®, KrRISTO MENT’, JENNIFER G. WINTERS”, KAREN A.
CoLLINS®, PHIL Evans’. TianjunN GAN'. Ruopes HArT''. Eric L.N. Jexsen'. Joun KieLkorr'®, SHUDE Mao'™
WiLLiaM WAALKES' ., FrRancois Bouchy'”, MAXiME MARMIER'”, Louise D. NIELSEN'", GAEL OTTONI'", FRANCESCO
PeEPE'”. DAMIEN SEGRANSAN 7. STEPHANE UDpRY'", Topp HENRY'®, LEONARDO A. PAREDES'' . HODARI-SADIKI JAMES''
RopricGo H. HINoJ0sA™, MicHELE L. SiLVERSTEIN'', ExrIC PALLE", ZAcHORY BERTA-THOMPSON''. MisTy D. DAavIES®.
DiANA DrRAaGOMIR', MICHAEL FAUSNAUGH'. ANA GLIDDEN'. JosHUA PEPPER™. EDWARD H. MORGAN'. MARK RoOsge™ .
JosepH D. TwICKENT . JESUS NOEL S. VILLASENOR', GAsPAR Bakos . Jacos BEAN®'. LARS A. BUCHHAVE™", JORGEN
CHRISTENSEN-DALSGAARD™ . JESSIE L. CHRISTIANSEN"' ., DAVID CI1ArRDI®", MARK CLAMPIN®®, NATHAN DE LEE™ ™. DRAKE
DeEMING™ . JouN DoTY™. J. GARRETT JERNIGAN™, Li1sA KALTENEGGER™, JACK LissaAuer™. P. R. McCuLLouGH™ . NOR1O
NARITA?A738490 ATARTIN PAEGERT’. ANDRAS PALY ", STEPHEN RINEHARTY., DiMITAR SasserLov’. BunNer Saro*?,

ALESSANDRO So0zzeTT!” . KEIVAN G. STASSUNT . GUILLERMO TORRES'




N b
- -
- -
o o

Number of Exoplanets Known
S
-
o

Cumulative number of

known exoplanets

1986 1988 1990

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Year
credit: Vanderburg




Kepler was responsible for leaps in our
knowledge of the inner parts of solar systems
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Kepler showed small, close-
in planets are common

2.00+0.45 planets per star
(P < 150 days)
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But most of the planets discovered
by Kepler orbit faint stars
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‘Now that we know planets are common,
we want to find the ones orbiting the
' nearest and brightest stars.

Animation: NASA
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First Science
Images
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m Mensae b
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Chelsea Huang (MIT)

Kepler (the dog, not the telescope)

TESS Sector 1 Observations




TESS Sector 1 Observations

o TESS raw

5;@'\.‘% L

-
-~
-

= —1000 .
o 500
=
15 R I P
> =500 -
o TESS detrend
% —1000 1— . , , , ,
™ 8325 8330 8335 8340 8345 8350
| Time [B)D-2450000]
~200 -
400 - o2 o%%e%;
TESS SC binned

-4 -2

0 2 4

Huang, Burt, Vanderburg+2018 Time [hours] See also Gandolfi+2018



Archival Radial Velocities

Jennifer Burt (MIT
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T Mensae C 1S a super-

Earth containing volatiles
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T Mensae is one of the brightest

transiting planet hosts known
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System Architecture

System/spacings not to scale




System Architecture
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TESS Observations of LHS 3844

Roland Vanderspek (MIT)



LHS 3844 is a tiny star

The Sun
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Chelsea Huang (MIT)

Kepler (the dog, not the telescope)

TESS Sector 1 Observations




TESS Sector 1 Observations

—0.006 TESS blnned

Vanderspek, Huang, Vanderburg+2018

Orbital Period = 11 hours
Radius = 1.3 Earth Radii




LHS 3844 is among the only
terrestrial planets where we can
detect thermal emission
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Does LHS 3844 b have an
atmosphere?

Laura Kreidberg (CfA)



Approved 100 hr Spitzer program
to detect atmosphere via heat
redistribution (Pl Kreidberg)
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If LHS 3844 b has an
atmosphere, then cooler planets

NASA/JPL-Caltech



TESS is already discovering planets
around nearby bright stars which
unlock our ability to learn about
exoplanets and their systems in

new and exciting ways.



