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Follow-up studiesFollow-up studies

Schematic transiting system (Winn 2010).Schematic transiting system (Winn 2010).

● CharacterizationCharacterization
● Transmission Transmission 

SpectroscopySpectroscopy
● Thermal EmissionThermal Emission
● Transit Timing Transit Timing 

VariationsVariations
● Alignment Spin-OrbitAlignment Spin-Orbit
● Phase curves Phase curves 
● Much more ...Much more ...
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As of Today 
(exoplanet.eu) 
•   There are 1962 

confirmed planets in 
1242 planetary 
systems. 
•   3704 Kepler 

unconfirmed planet 
candidates. 
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  Transit – Brightness decreasesTransit – Brightness decreases

Sun-Jupiter ~ 1%Sun-Jupiter ~ 1%

Sun-Earth ~ 0.01%Sun-Earth ~ 0.01%

Depth ~ (RDepth ~ (R
pp
/R/R

STARSTAR
))22
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““Hot Jupiters”Hot Jupiters”

Jupiter-mass planets Jupiter-mass planets 

● Periods few days Periods few days 

● Tidally locked to their starsTidally locked to their stars

● Day-side temperature ~ few thousand degrees.Day-side temperature ~ few thousand degrees.

Artist's conception of HATP-7b (credits to NASA/KEPLER)Artist's conception of HATP-7b (credits to NASA/KEPLER)
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Transiting planet discoveryTransiting planet discovery 

TRANSITTRANSIT

RADIAL VELOCITYRADIAL VELOCITY

Nikolov & Moyano , in preparation.Nikolov & Moyano , in preparation.
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Science Case One:Science Case One:
Characterization Hot JupitersCharacterization Hot Jupiters
(0.6m and 1.6m telescopes)(0.6m and 1.6m telescopes)

WASP-5bWASP-5b
Mp=1.6MMp=1.6M

JJ
, Rp=1.2R, Rp=1.2R

J J 
, P=1.6day (Anderson et al. 2008), P=1.6day (Anderson et al. 2008)

WASP-44bWASP-44b
Mp=0.9MMp=0.9M

JJ
, Rp=1.0R, Rp=1.0R

JJ
 , P=2.4day (Anderson et al. 2012) , P=2.4day (Anderson et al. 2012)

WASP-46bWASP-46b
Mp=2.1MMp=2.1M

JJ
, Rp=1.3R, Rp=1.3R

J J 
,P=1.4day (Anderson et al. 2012),P=1.4day (Anderson et al. 2012)

(http://www.lna.br/opd/opd.html)(http://www.lna.br/opd/opd.html)

Most of hot Jupiters hosts are bright, cheap in terms of telescope time. 
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Table 2. Planetary parameters of WASP-5b.

Symbol Parameter V IC

a . . . Semi-major axis (AU). . . . . . . . . . . . . . . . . 0.02789+0.00059
�0.00058 0.02793+0.00056

�0.00055

RP . Radius (RJ) . . . . . . . . . . . . . . . . . . . . . . . . . . 1.126+0.100
�0.082 1.240+0.085

�0.081

RP /R? Planet/star radius ratio . . . . . . . . . . . . . . . 0.1114+0.0015
�0.0015 0.1158+0.0018

�0.0017

Teq . Equilibrium Temperature (K) . . . . . . . . . 1753+70
�62 1765+64

�62

hF i . Incident flux (109 erg s�1 cm�2) . . . . . . 2.14+0.37
�0.29 2.21+0.34

�0.29

TC . . Time of mid-transit(BJDTDB-2450000) 6150.61479+0.00050
�0.00056 6150.61396+0.00054

�0.00057

u1 . . linear limb-darkening coe↵ . . . . . . . . . . . . 0.484± 0.049 0.285+0.048
�0.050

u2 . . quadratic limb-darkening coe↵ . . . . . . . . 0.283± 0.052 0.290+0.048
�0.049

i . . . . Inclination (degrees) . . . . . . . . . . . . . . . . . . 86.1+1.8
�1.4 84.54+0.74

�0.66

� . . . . Transit depth . . . . . . . . . . . . . . . . . . . . . . . . . 0.01155+0.00056
�0.00051 0.01373+0.00053

�0.00052

T14 . Total duration (days) . . . . . . . . . . . . . . . . . 0.0978+0.0018
�0.0016 0.0935+0.0025

�0.0023

Table 3. Planetary parameters of WASP-44b.

Symbol Parameter V B RC IC

a . . . Semi-major axis (AU). . . . . . . . . . . . . . . . . 0.0352± 0.0014 0.0328+0.0016
�0.0015 0.0354± 0.0016 0.0349+0.0015

�0.0016

RP . Radius (RJ) . . . . . . . . . . . . . . . . . . . . . . . . . . 1.12+0.10
�0.11 1.08+0.15

�0.13 1.18± 0.13 1.121+0.080
�0.081

RP /R? Planet/star radius ratio . . . . . . . . . . . . . . . 0.1224+0.0013
�0.0013 0.1346+0.0031

�0.0031 0.1256+0.0033
�0.0032 0.1246+0.0025

�0.0025

Teq . Equilibrium Temperature (K) . . . . . . . . . 1390± 120 1200+120
�100 1410+140

�130 1360± 120

hF i . Incident flux (109 erg s�1 cm�2) . . . . . . 0.85+0.33
�0.25 0.46+0.23

�0.14 0.89+0.40
�0.29 0.78+0.31

�0.23

TC . . Time of mid-transit(BJDTDB-2450000) 6151.82559+0.00046
�0.00045 6156.6694+0.0014

�0.0019 6151.82415+0.0010
�0.00095 6505.70010± 0.00025

u1 . . linear limb-darkening coe↵ . . . . . . . . . . . . 0.493+0.094
�0.084 0.932+0.089

�0.12 0.378+0.10
�0.089 0.331+0.071

�0.070

u2 . . quadratic limb-darkening coe↵ . . . . . . . . 0.222+0.076
�0.088 �0.044+0.12

�0.095 0.252+0.066
�0.074 0.252+0.061

�0.063

i . . . . Inclination (degrees) . . . . . . . . . . . . . . . . . . 86.13+0.81
�0.58 86.89+1.2

�0.85 85.85+0.74
�0.60 86.23+0.56

�0.48

� . . . . Transit depth . . . . . . . . . . . . . . . . . . . . . . . . . 0.01501+0.00065
�0.00079 0.0171+0.0015

�0.0014 0.0163± 0.0012 0.01542+0.00071
�0.00070

T14 . Total duration (days) . . . . . . . . . . . . . . . . . 0.0942± 0.0016 0.0963+0.0042
�0.0038 0.0937+0.0032

�0.0030 0.09516+0.00099
�0.00095

Figure 3. WASP-46b light curves. From top to bottom the V-,

RC , and IC -band light curves respectively. The red curves are
the best fits superimposed. The residual of the fitted model are

displayed at the bottom.

the literature including the times available on TRESCA3.
We converted all measurements to barycentric dynamical
time BJD(TDB) using the time routines from Eastman,
Siverd, & Gaudi (2010). To fit the mid-transit times we used
the expression Tmin = T0 +E ⇥ Pb, where Tmin are the pre-
dicted mid-transit times, T0 is a fiducial epoch, E is the
cycle count from T0, and Pb is the planetary orbital period.
The best solutions obtained were,

Tmin = TDB 2454375.6251(2) + 1.62843051(50)⇥ E, (1)

Tmin = TDB 2455434.3774(7) + 2.423807(2)⇥ E, (2)

and

Tmin = TDB 2455392.3139(10) + 1.430375(2)⇥ E, (3)

for WASP-5b, WASP-44b, and WASP-46b, respectively.

3.4 Transit timing variations

The mid-transit times and the residuals from the fit are
shown in Figure 4 and listed in Table 6. In the absence
of transit timing variations we would expect no deviations
of the derived O-C values from zero. To test the truth-
fulness of this we computed �2

red for the three systems
and found �2

red,WASP�5b = 2.1, �2
red,WASP�44b = 3.2 and

3 The TRansiting ExoplanetS and CAndidates (TRESCA) web-

site can be found at http://var2.astro.cz/EN /tresca/index.php

c� 2014 RAS, MNRAS 000, 1–7

Multi-band light curves of WASP-46b (Moyano et al. 2015 in prep.) 
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Figure 5: From the left to the right panels, the planet/star radius ratio of WASP-5b, WASP-44b, and WASP-46b are shown
as a function of the observed band. Filled and open squares are our results and the measurements collected from (Dragomir
et al. 2011, Anderson et al., 2012, Fukui et al. 2011). The points were placed at the effective band wavelength and the
horizontal error bars show where the band transmission falls to half of the peak value.

circularized and expose permanently only one hemisphere. Detections of secondary eclipses provide constraints on the molec-
ular composition, temperature structure and presence of high altitude absorbers in the atmosphere. These measurements are
achieved by a temporal-differential measurement between out-of-eclipse (we see emission from both star and planet) and in-
eclipse (we see stellar emission only) data (Charbonneau et al. 2002). The large flux contrast between the planet atmosphere
and the stellar photosphere (Fplanet/Fstar) is the main challenge involved, which is of order 1 mmag in the near-infrared in
favorable cases, posing extreme demands on measurement precision and stability. While spectroscopy provides the strongest
diagnostics but requiring 10-m class or space-based facilities, ground-based multi-band photometry can be more easily ob-
tained for larger samples of objects and also confines parameter space of exoplanet atmosphere models. After initial detections
by Spitzer and HST, great progress has been made from ground-based near infrared observations (CFHT/WIRCam, Croll et
al. 2010, VLT/ISAAC, Caceres et al. 2011, TRAPPIST, Lendl et al. 2013, etc). Multi-band near-infrared secondary eclipse
observations probe near the peak of the spectral energy distribution (SED) of hot Jupiters, which is of vital importance for
understanding the energy budget of their atmospheres. The combination of near-infrared thermal emission and Spitzer/IRAC
measurements allows us to constrain the temperature-pressure profiles of these planets’s atmospheres over a range of pressures
(Fortney et al. 2008), to better estimate the bolometric luminosity of these planets’s dayside emission, and thus contributes
to a more completed understanding of how these planets transport heat from dayside to nightside at a variety of depths and
pressures in their atmospheres (Barman 2008). Moreover, a subset of the very hottest planets, with dayside temperatures
in excess of 2000 K (including TrES-4b, Knutson et al. 2009 and WASP-1b, Wheatley et al. 2011), displays molecular
features of CO and H2O in emission rather than absorption, indicating the presence of a temperature increase with height
(i.e. thermal inversion) in the planet’s photospheric layers. While one competing theory explains this phenomenon as a result
of the presence of strongly absorbing species such as TiO and VO remaining in the gas phase in the upper atmosphere of
these planets, no similar species were so far been identified in such planets (Huitson et al. 2013). More planets with securely
confirmed thermally inverted atmospheres are needed to understand these peculiar worlds.

5

This study is a pilot program to start an homogenoeus characterization of HJ. 
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Science Case two:Science Case two:
Transit Timing Variations (TTV)Transit Timing Variations (TTV)

Kepler light curves of KOI-872b showing TTV (Nesvorny et al. 2012).Kepler light curves of KOI-872b showing TTV (Nesvorny et al. 2012).
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Table 6. Mid-transit times for WASP-5b, WASP-44b, and

WASP-46b.

WASP-5b

Cycle T(BJDTDB) (O-C) Reference

2450000 + s

-264 3945.71962±0.00093 15 Gillon et al. 2008

-7 4364.2283±0.0013 191 Gillon et al. 2008

0 4375.62535±0.00026 22 Gillon et al. 2008

5 4383.7675±0.0004 -35 Anderson et al. (2008)

7 4387.02275±0.0010 -164 Anderson et al. (2008)

160 4636.17459±0.00079 52 Fukui et al. (2011)

199 4699.68303±0.00040 22 1

204 4707.82523±0.00023 26 Southworth et al. (2009)

204 4707.82465±0.00052 -23 1

218 4730.62243±0.00031 -45 Southworth et al. (2009)

218 4730.62301±0.00075 5 1

237 4761.56356±0.00047 37 1

244 4772.96212±0.00074 -2 Fukui et al. (2011)

245 4774.59093±0.00030 30 1

253 4787.61792±0.00069 -9 1

387 5005.82714±0.00036 -49 1

414 5049.79540±0.00080 6 1

430 5075.84947±0.00056 -64 Dragomir et al. (2011)

432 5079.10830±0.00075 105 Fukui et al. (2011)

451 5110.04607±0.00087 -102 Fukui et al. (2011)

459 5123.07611±0.00079 121 Fukui et al. (2011)

463 5129.58759±0.00042 -72 1

607 5364.0815±0.0011 -79 Fukui et al. (2011)

615 5377.10955±0.00091 -27 Fukui et al. (2011)

659 5448.75927±0.0010 -132 Dragomir et al. (2011)

934 5896.58125±0.00046 177 Schneiter M.(TRESCA)

1074 6124.55947±0.00042 0 Sauer T.(TRESCA)

1082 6137.58655±0.00037 -32 Sauer T.(TRESCA)

1090 6150.61396±0.00057 -34 This study

1090 6150.61479±0.00056 37 This study

1108 6179.92509±0.00144 -87 Evans P.(TRESCA)

1108 6565.86067±0.0015 -299 Evans P.(TRESCA)

WASP-44b

0 5434.37637 ± 0.00040 -87 Anderson et al. (2012)

8 5453.76639 ± 0.00042 -124 Anderson et al. (2012)

154 5807.64374 ± 0.00013 7 Mancini et al. (2013)

157 5814.91655 ± 0.00150 127 Evans P.(TRESCA)

163 5829.45489 ± 0.00245 -262 Lomoz F.(TRESCA)

163 5829.46151 ± 0.00163 310 Lomoz F.(TRESCA)

166 5836.72905 ± 0.00020 -25 Mancini et al. (2013)

166 5836.72979 ± 0.00030 38 Mancini et al. (2013)

166 5836.72900 ± 0.00020 -29 Mancini et al. (2013)

166 5836.72928 ± 0.00015 -5 Mancini et al. (2013)

168 5841.57719 ± 0.00035 20 Mancini et al. (2013)

168 5841.57757 ± 0.00046 53 Mancini et al. (2013)

168 5841.57684 ± 0.00028 -10 Mancini et al. (2013)

168 5841.57769 ± 0.00031 63 Mancini et al. (2013)

286 6127.58624 ± 0.00048 5 Sauer T.(TRESCA)

296 6151.82555 ± 0.00060 112 This study

296 6151.8242 ± 0.0010 -8 This study

296 6151.82559 ± 0.00045 115 This study

298 6156.6694 ± 0.0017 -213 This study

442 6505.7001 ± 0.0002 2 This study

466 6563.87411 ± 0.00102 230 Evans P.(TRESCA)

493 6629.31159 ± 0.00127 -228 Ren R.(TRESCA)

WASP-46b

0 5392.3155 ± 0.0002 138 Anderson et al. (2012)

245 5742.76384 ± 0.00212 691 De Pree(TRESCA)

255 5757.06158 ± 0.00098 171 Curtis I.(TRESCA)

277 5788.52807 ± 0.0003 19 This study

501 6108.92681 ± 0.00091 -440 Evans P.(TRESCA)

516 6130.38846 ± 0.00042 80 Sauer T.(TRESCA)

519 6134.67559 ± 0.00016 -264 Schneiter M (TRESCA)

584 6227.65545 ± 0.00062 207 Colazo C. A.(TRESCA)

777 6503.71529 ± 0.00034 -15 This study

779 6506.57629 ± 0.00025 6 This study

782 6510.86749 ± 0.00067 13 Evans P.(TRESCA)

789 6520.87967 ± 0.00067 -25 Evans P.(TRESCA)

837 6589.54109 ± 0.00031 269 Schneiter M (TRESCA)

851 6609.56584 ± 0.00027 225 Schneiter M (TRESCA)

1 Hoyer, Rojo, & López-Morales (2012);

Figure 4. The panels from the top to bottom show the (O-C)

diagrams for WASP-5b, WASP-44b, and WASP-46b, respectively.

the common parameters to the values of Table 5. We also
fixed the orbital period. This reduces the degrees of freedom
and increase the quality of our fractional radius determina-
tion. The results are shown in Table 2, 3, and 4. A similar
approach was adopted by Jha et al. (2000) to analyse the
planetary companion of HD209458, however, similarly due
to the small number of observed photometric bands we can
not have an unambiguous view to describe a conclusive sce-
nario for any correlation between the planetary radius and
wavebands. Further observations in the infrared passbands
will be crucial to improve this analysis, and provide an useful
result for understanding the planetary atmosphere.

4 SUMMARY

In this paper we have presented multi-band photometry of
three hot Jupiters: WASP-5b, WASP-44b, and WASP-46b.
The data were collected as part of an observational program
to characterize hot Jupiters which has been carried out with
the facilities of the Pico dos Dias Observatory in Brazil. We
performed a detailed analysis of the planetary transits us-
ing the following programs: EXOFAST (Eastman, Gaudi,
& Agol 2013), TAP (Gazak et al. 2012), and, JKTEBOP
(Southworth 2008). This study presents the first photomet-
ric follow-up results for the WASP-46b primary transit. Us-
ing observations in the V�, RC�, and IC�bands we were
able to improve the geometrical and physical parameters
of WASP-46b (see Table 4), in particular the inclination,
i = 82.82± 0.21 and the ratio between the semi-major axis

c� 2014 RAS, MNRAS 000, 1–7
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Table 2. Planetary parameters of WASP-5b.

Symbol Parameter V IC

a . . . Semi-major axis (AU). . . . . . . . . . . . . . . . . 0.02789+0.00059
�0.00058 0.02793+0.00056

�0.00055

RP . Radius (RJ) . . . . . . . . . . . . . . . . . . . . . . . . . . 1.126+0.100
�0.082 1.240+0.085

�0.081

RP /R? Planet/star radius ratio . . . . . . . . . . . . . . . 0.1114+0.0015
�0.0015 0.1158+0.0018

�0.0017

Teq . Equilibrium Temperature (K) . . . . . . . . . 1753+70
�62 1765+64

�62

hF i . Incident flux (109 erg s�1 cm�2) . . . . . . 2.14+0.37
�0.29 2.21+0.34

�0.29

TC . . Time of mid-transit(BJDTDB-2450000) 6150.61479+0.00050
�0.00056 6150.61396+0.00054

�0.00057

u1 . . linear limb-darkening coe↵ . . . . . . . . . . . . 0.484± 0.049 0.285+0.048
�0.050

u2 . . quadratic limb-darkening coe↵ . . . . . . . . 0.283± 0.052 0.290+0.048
�0.049

i . . . . Inclination (degrees) . . . . . . . . . . . . . . . . . . 86.1+1.8
�1.4 84.54+0.74

�0.66

� . . . . Transit depth . . . . . . . . . . . . . . . . . . . . . . . . . 0.01155+0.00056
�0.00051 0.01373+0.00053

�0.00052

T14 . Total duration (days) . . . . . . . . . . . . . . . . . 0.0978+0.0018
�0.0016 0.0935+0.0025

�0.0023

Table 3. Planetary parameters of WASP-44b.

Symbol Parameter V B RC IC

a . . . Semi-major axis (AU). . . . . . . . . . . . . . . . . 0.0352± 0.0014 0.0328+0.0016
�0.0015 0.0354± 0.0016 0.0349+0.0015

�0.0016

RP . Radius (RJ) . . . . . . . . . . . . . . . . . . . . . . . . . . 1.12+0.10
�0.11 1.08+0.15

�0.13 1.18± 0.13 1.121+0.080
�0.081

RP /R? Planet/star radius ratio . . . . . . . . . . . . . . . 0.1224+0.0013
�0.0013 0.1346+0.0031

�0.0031 0.1256+0.0033
�0.0032 0.1246+0.0025

�0.0025

Teq . Equilibrium Temperature (K) . . . . . . . . . 1390± 120 1200+120
�100 1410+140

�130 1360± 120

hF i . Incident flux (109 erg s�1 cm�2) . . . . . . 0.85+0.33
�0.25 0.46+0.23

�0.14 0.89+0.40
�0.29 0.78+0.31

�0.23

TC . . Time of mid-transit(BJDTDB-2450000) 6151.82559+0.00046
�0.00045 6156.6694+0.0014

�0.0019 6151.82415+0.0010
�0.00095 6505.70010± 0.00025

u1 . . linear limb-darkening coe↵ . . . . . . . . . . . . 0.493+0.094
�0.084 0.932+0.089

�0.12 0.378+0.10
�0.089 0.331+0.071

�0.070

u2 . . quadratic limb-darkening coe↵ . . . . . . . . 0.222+0.076
�0.088 �0.044+0.12

�0.095 0.252+0.066
�0.074 0.252+0.061

�0.063

i . . . . Inclination (degrees) . . . . . . . . . . . . . . . . . . 86.13+0.81
�0.58 86.89+1.2

�0.85 85.85+0.74
�0.60 86.23+0.56

�0.48

� . . . . Transit depth . . . . . . . . . . . . . . . . . . . . . . . . . 0.01501+0.00065
�0.00079 0.0171+0.0015

�0.0014 0.0163± 0.0012 0.01542+0.00071
�0.00070

T14 . Total duration (days) . . . . . . . . . . . . . . . . . 0.0942± 0.0016 0.0963+0.0042
�0.0038 0.0937+0.0032

�0.0030 0.09516+0.00099
�0.00095

Figure 3. WASP-46b light curves. From top to bottom the V-,

RC , and IC -band light curves respectively. The red curves are
the best fits superimposed. The residual of the fitted model are

displayed at the bottom.

the literature including the times available on TRESCA3.
We converted all measurements to barycentric dynamical
time BJD(TDB) using the time routines from Eastman,
Siverd, & Gaudi (2010). To fit the mid-transit times we used
the expression Tmin = T0 +E ⇥ Pb, where Tmin are the pre-
dicted mid-transit times, T0 is a fiducial epoch, E is the
cycle count from T0, and Pb is the planetary orbital period.
The best solutions obtained were,

Tmin = TDB 2454375.6251(2) + 1.62843051(50)⇥ E, (1)

Tmin = TDB 2455434.3774(7) + 2.423807(2)⇥ E, (2)

and

Tmin = TDB 2455392.3139(10) + 1.430375(2)⇥ E, (3)

for WASP-5b, WASP-44b, and WASP-46b, respectively.

3.4 Transit timing variations

The mid-transit times and the residuals from the fit are
shown in Figure 4 and listed in Table 6. In the absence
of transit timing variations we would expect no deviations
of the derived O-C values from zero. To test the truth-
fulness of this we computed �2

red for the three systems
and found �2

red,WASP�5b = 2.1, �2
red,WASP�44b = 3.2 and

3 The TRansiting ExoplanetS and CAndidates (TRESCA) web-

site can be found at http://var2.astro.cz/EN /tresca/index.php

c� 2014 RAS, MNRAS 000, 1–7

Hot Jupiters are lonely? 
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Figure 1 shows a histogram of ∼130 KOIs that present significant TTVs (LTKOIs), either because their mid-transit
times have a large scatter, show a periodic modulation, or present a parabolic trend (Mazeh et al. 2013). The distribution
clearly reveals that while most of the KOIs showing TTVs are as large as Neptune, there is evidence of lack of TTV signals
in Jupiter-sized exoplanets. Thus, from Kepler results we can re-focus our observing capabilities and program photometric
ground-based TTVs follow-ups of more suitable transiting systems, this is, the ones including Neptune planets instead of hot
Jupiter ones.
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Figure 1: Histogram of ∼130 LTKOIs (TTV amplitude ≥5 min) as a function of the planetary radius. The black-single
vertical line indicates 1REarth while the red-double line corresponds to 1RNeptune. Most of the KOIs lie between 0.3 and 0.6
RJupiter (RJ ).

This science case focuses on the photometric follow-up of Neptune-sized exoplanetary systems during primary transit. We
have been monitoring already three systems, two of them showing insights of TTVs: HAT-P-26, GJ-3470, and CoRoT-8 (see
work plan for details about the targets). Figure 2 shows the systems of our interest in the context of Kepler data. The full
sample of ∼7000 KOIs is plotted with green triangles, along with the ∼130 LTKOIs in blue circles. The three planetary
systems we have been monitoring are plotted with red diamonds. The pink squares show most of the systems were ground-
based TTV studies were carried out, independently of the derived results. Not surprisingly, all the ground-based studied
exoplanets are hot Jupiters. In addition, the black rectangle contains 80% of the LTKOIs. Our targets of interest fall within
that window. Therefore, comparing the LTKOI population to our targets pinpoint them as suitable interesting candidates.
Furthermore, Figure 3 shows the orbital period of known transiting exoplanets as a function of the planetary radius. Diagonal
lines indicate a gap of exoplanets including Kepler and several other ground-based discovery campaigns. Our three targets
fall within that gap. Therefore, if TTVs are detected and planetary masses can be constrained, our observations will provide
valuable information about an exoplanet population that has not been sampled before.

1.3.- Broad-band transmission spectroscopy of Hot-Jupiters using multi-band observations

During the last few decades a significant increase in the knowledge of our Solar System planetary atmospheres has been
taking place. This fact motivated further studies, focused on extrasolar planets instead. The main goal is to understand
how planets form and evolve. To fulfill this end, the primary transit systems present an outstanding opportunity to study
the properties of exoplanet atmospheres. During transit some of the stellar light filters and exoplanetary footprints are left
which can serve to search for spectral-signatures in the atmospheres of these exoworlds (for example see Swain et al., 2010).
Moreover, multi-band transit observations allow to study the fractional radii variation as a function of wavelength. These
changes are at first approximation the broad-band transmission spectrum (Nikolov et al., 2013) and serve to search for the
presence of strong absorbers.

Although considerable efforts are invested towards the discovery of a planet that we believe may sustain life, most
exoplanets that were detected from the ground belong to the hot Jupiter class. These systems are the easiest extrasolar planets
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TTVs on Kepler Object of Interest (KOIs, Mazeh et al. 2013). 
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Similar effort is being started at the Southern Hemisphere (HAT-P-26, 
GJ-3470, and CoRoT-8, and hopefully many more). 
 



October 01st 2015 ASTROBIO 2015 15 

Thank you very much! 
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