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Large HST program (126 orbits, Pl D.K. Sing) )
for 8 planets with Teq = 1000-3000 K ..
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STIS: optical G430L & G750L (0.3-1pm)
WFC3: near-IR G141
Spitzer/IRAC 3.6 Um and 4.5 pm

Aims: (i) compare atmospheric properties;
(il) detect strong absorbers (e.qg. Na, K, TiO, hazes, clouds, etc.);
(ili) probe atmospheric diversities.

Table 1. Hot-Jupiter Target List  ( Ter 1s estimated equilibrium temperature)
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Hot Jupiter models from Fortney et al. (2010)
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HST STIS
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Assume orbital 2

literature
\_ Y,
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HST STIS
and WFC3

photometry
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spectra
+
Spitzer IRAC
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Fix system parameters

and limb darkening;

fit for Rp/Rst, and systematics;
-
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Our pipeline

Fit for all transit parameters
and systematics

(at fixed limb darkening and Porb)
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4 )
HST STIS
white light
curves
+
Spitzer IRAC

3.6 & 4.5 um
- Y,

5
Update orbital ephemeris
(new + literature Tos)
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Marginalize over ~50
systematics models
(Gibson et al. 2014)

System parameters
(a/Rst, 1, Rp/Rst, To, Porb)
\_ Y,
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TRANSMISSION
SPECTRUM
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HST STIS

Ba/lester et a/ /n prep

Normalised raw flux
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pitzer IRAC

Normalised raw flux
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(1) Bloated radius
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27,1,f7 iw | Orbital Period ~ 3.7 d
R S S A | Mp ~ 1.6 MSaturn, Rp ~ 2 RJupiter
~ 6 % Jupiter density

| R e L S T(4.5 um) = 1880+/-50 K
- ,,/'/,,91325%1? T(8 um) = 1580+/-150 K
B I | low albedo; efficient T redistrib.
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Parent star:
Sp type: F6, V = 11.6

(3)1%/5)&)[ and H20 in the atmosphere
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(2) Retrograde orbit
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WASP-17b

Ballester et al. in prep.
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Aligned orbit

Orbital Period ~ 3.4 d
Mp ~ 0.5 Mjupiter
Rp = 1.5 Ryupiter
13 % Jupiter density
Teg = 1600 K, H~1200 km

Parent star
Sp type: F6, V = 11.7
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I ' I
WASP-31b
Sing et al. 2015

(i) sub-solar Na/K ratio;
(if) H20 dominated atmosphere ruled out at 90;
(iii) two-particle regimes for <0.52 and 20.52um “ﬂ‘“’
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(1) Prograde orbit

Orbital Period ~ 3.4 d
Mp ~ 0.5 Mjupiter
Rp ~ 1.2 Riupiter

Teq — 1145 K

Parent star
Sp type: G8, [Fe/H]=-0.2
V =11.9

Residuals & Radial Velocities (m.s™)

(2) Scattering in the atmosphere
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WASP-6b
Nikolov et al. 2015

Pressure Scale Height

(i) Cloud-free atmosphere ruled out
with high confidence;

(ii) Rayleigh and Mie scattering models
highly preferred with MgSiO3, KCI, Mg2SiO4
and Na2S condensates;

STIS G430L
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WASP-6b

Nikolov et al. (2015)

WASP-17b

Ballester et al. (in prep.)
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Conclusions:

N. Nikolov
University of Exeter

(1) WASP-17b, -31b and -6b show evidence for cloud-free,
cloudy and hazy atmosphere, i.e. an emerging diversity of
exoplanet atmospheres;

(2) We find a significant variation in both the Na and K
frequency and the Na/K abundance ratio across the targets;

(3) Cloudy and hazy atmospheres can provide important
atmospheric constraints, 1.q. particle sizes, temperatures, etc.;

(4) More planets must be studied in transmission to establish
correlations between atmospheric and planetary physical
properties, e.q. atmospheric type and planet evolutionary
history.
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