Exploring the atmospheres of
exoplanet using the GTC

Enric Palle, G. Chen, et al.

Instituto de Astrofisica de Canarias

V Reunion de Ciencias Planetarias y Exploracion del Sistema Solar, 2017




¢, Qué hemos aprendido?

e Por lo menos un 20-30% estrellas “tipo solar
albergan planetas

e Cada estrella tiene por lo menos 1 planeta

e Los sistemas planetarios multiples son
extremadamente comunes |

e Los sistemas planetarios o
con uno o varios planetas p—
terrestres también g .




Nuestros vecinos mas cercanos. Un
planeta en Alpha Centaury

Proxima b

(artistic representation)







Planetas TRANSITAN

mucho mas faciles de
caracterizar
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Planetas Potencial
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Transmission spectroscopy

Secondary eclipse

Primary eclipse
—fM\

o/
Transit Depth

Atmos.

What can be learned:
Chemical composition
Relative chemical abundancies
Upper-atmosphereic T-P profiles
Clouds/hazes




=
1
o
=2
Q

=
L.
o
.=
o
o
o
@
5
[}

L]
ME A Fodotio o |

%“*““Wﬂ JM £

i AL

=]

il | Ll
06 0.7 0.8 09 1

Wavealangth fum)

(=




The Gran Telescopio Canarias

10.4 m telescope
Segmented mirror

OSIRIS

Visible imager and
spectrograph

2CCDS, 2048x4096 pix
7.8x7.8 arcmin FOV

- Imaging
- Tunable filter imaging
- Long-slit spectroscopy




Transmission spectroscopy
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Fortney et al, 2010



Transit spectroscopy in the visible with OSIRIS
@GTC

WASP-43b




Transit spectroscopy in the visible with OSIRIS
@GTC
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January 2013

rms: 586.8 ppm
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Room for
improvement !!

Residuals ( x107?)
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Murgas et al,

0.64 0.66 0.68 0.70 -
BJD - 2456301.0 (days) ApJ, 2014




Transit spectroscopy in the visible with OSIRIS
@GTC

— Referencel]

=
U1
T T T T T T T T

(-
(=]
T T T T T

—_—
0
o
—
X
wn
+
C
-]
o
O
X
=
L

(—K\—)ﬁf@—)\\m

700 800
Wavelength (nm)
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Account for small (big) telescope systematics
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Retative flux + offset

Correct for systematics,
sometimes wavelength-
dependent

It's a kind of magic ...
Queen (1986)
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Transit spectroscopy with OSIRIS @GTC
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GTC Survey



Radius ratio

GUESS TARGETED EXOPLANETS i
« WASP-43b: tentative Na detection . Planet radius v.s. Eq. temp.
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WAS P-52 b WASP-52b’s Facts
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GJ 3470b: a warm Uranus transiting a
nearby M dwart
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GJ 3470b: a warm Uranus transiting a
nearby M dwart
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At the faint end: competitive with
space observations
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Observing an “evaporating” planet

KIC12557548b
K dwarf

V=16
P=15.7h

Variable transit
depths

Discovered by

Rappaport et al,
2012




Observing an “evaporating” planet: KIC12557548
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A new “evaporating” planet from Kepler (K2-22b)
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Grey transits for WD1145+017

Vmag = 17
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Radius [R,]

Now: Transit spectroscopy with
EMIR@ GTC
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The Future: High-resolution
spectroscopy
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