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Abstract: ACCESS is a collaboration between members of the Harvard-Smithsonian Center for Astrophysics, the University 
of Arizona, and the Pontifícia Universidad Católica in Chile to generate the first uniform observational set of ~ 0.35 – 1.0 
µm transmission spectra of exoplanets, from hot Jupiters to super-Earths. The goals of ACCESS are 1) to answer outstanding 
key questions about exoplanetary atmospheres, 2) to contribute to the improvement of exoplanet atmosphere models, and 3) 
to refine ground-based exoplanet atmospheres characterization techniques in anticipation of the TESS era. The ACCESS 
collaboration also includes members from the MIT, UC Santa Cruz, and the Carnegie Institution for Science. 

Science Goals"

Survey’s Description"

1- What is the origin of thermal inversion layers in Hot Jupiters? 

2- At what temperatures silicate clouds appear in gas giants? 

3- How does the composition of a typical hot Neptune compare to 
that of a typical hot Jupiter?  

4- What is the diversity of exoplanet atmospheres in the hot Neptune 
– hot super-Earth parameter range?   

ACCESS is a survey using IMACS on Magellan to generate the first 
ground-based, homogeneous database of exoplanet transmission 
spectra between ~ 0.35 – 1.0 µm. ACCESS fills the gap between the 
larger sets of current observations in the UV and IR, and it also 
minimizes systematics caused by different instruments and data 
analysis techniques. 

Figure 1: UV, near-IR and mid-IR wavelengths have been explored with HST and Spitzer, but the 
visible regime – lacking an ideal facility – is just now starting to be studied.  

Targets"
Our science goals require observing targets over a wide range of 
planet types and physical parameters. Our list of ACCESS targets is 
highlighted as green circles in the Mp– Rp  and Teq – Rp figures 
below. The list includes: 

Figure 2: (Top) – Mass-radius 
diagram of the ACCESS targets 
(in green). The points highlighted 
by black squares are planets for 
which we already have data. 
(Bottom) – Temperature-radius 
relation of the ACCESS targets. 
Small dots are known exoplanets, 
orange circles are Solar System 
planets. The vertical dashed lines 
show the transition temperatures 
between important molecules in 
exoplanet atmospheres. For 
comparison, the larger grey 
circles show planets with 
atmospheres studied until now in 
the full visible range. 

- Planets smaller than Saturn (Mp < 0.3 MJup). This group includes 
Neptunes and super-Earths with Teq ~ 700 – 1400 K. 

-  Gas giants in a mass regime with no observed visible transmission 
spectra (Mp ~ 0.4 – 1.0 MJup). This group includes planets with Teq ~ 
1300 – 2600 K. 

-  High mass planets (Mp > 1.0 Mjup) with maximum dayside Teq ~ 
1600 – 3000 K. 

Example of First Results"
WASP-6b (Jordán et al. 2013)	


Figure 3: ACCESS transmission spectrum of WASP-6b. (Left) – Transits as observed in different 
~200nm wavelength channels along with the best-fit transit signal plus the stochastic 1/f noise 
signal. (Right) – WASP-6b’s transmission spectrum (black dots) compared to three models: two 
models with a 'clear' atmosphere at 1500K (blue squares) and 1000K (red diamonds), and the best-
fitting scattering model (green triangles).  
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WASP-31b (Espinoza et al., in prep.)	


Figure 4: ACCESS transmission spectrum of WASP-31b. (Left) – Transits as observed in different 
~200nm wavelength channels along with the best-fit transit signal plus the stochastic 1/f noise 
signal. (Right) – WASP-31b’s transmission spectrum (black dots) compared to a 'clear' atmosphere 
model at 1448K (red diamonds), and the best-fitting scattering model (green triangles).  

References: Fortney et al. 2010, ApJ, 709, 1396; Jordán et 
al. 2013, ApJ, 778, 184	



