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The discovery and characterization of extrasolar plan-
ets has been data-driven: clearly there are more things 
in heaven, than are dreamt of in our philosophies. As 
the demographics of the myriad diverse systems be-
comes known, we begin to piece together the larger 
story of their formation and evolution. Ultimately, we 
seek to understand the prospects for life elsewhere in 
the Universe. In addition to this scientific quest, ‘ex-
ploration’ also plays a role. In particular, the nearest 
star systems provide an opportunity to explore in detail 
strange new worlds. The recent announcement of a 
planet < 10 Mearth in the liquid-water zone of Proxima 
Centari sent shock waves through the community. 
What is the nature of this planetary system found in 
our own galactic backyard? Could it be habitable? 
How will we know and when?. Here we attempt to 
review recent progress in imaging super-earths and 
terrestrial planets around the very nearest stars, contri-
butions JWST will make to imaging sub-Saturns (per-
haps with habitable moons) at larger orbital radii, and 
complementary work to be done by WFIRST-AFTA in 
reflected light, which could enable us to detect the im-
pact of greenhouse gases in an exoplanet system per-
haps by the end of the next decade.  
 
Recent work exploits the current generation of ground-
based adaptive optics systems equipped with state-of-
the art 3-5 micron imaging systems on 6-10 meter tele-
scopes in an attempt to image planets around the very 
nearest stars. While JWST will be superior in sensitivi-
ty in the thermal IR compared to anything extant or 
planned in the next decades, it will probably not be 
competitive in the contrast limit within 10 lambda/D 
around the very nearest bright stars where advanced 
natural guide star AO has key advantages.  Neptune- 
and Uranus-sized with temperatures > 300 K (typically 
< 1 AU at a few lambda/D), expected to be in thermal 
equilibrium with the insolation of their host star are 
just barely accessible with 6-10 meter telescopes 
around the very nearest stars (Alpha Centari A and B). 
We can also search for gas giant planets in the process 
of cooling around these nearby stars (at larger orbital 
separations), as well as Sirius A, Altair, Procyon A, 
and Proxima Cen. We will review recent progress and 
near-term plans for 3-5 micron imaging with current 
adaptive optics on 6-10 meter telescopes.  

 
There are many challenges to overcome:  a) predicting 
what we should see and when we should look; b) de-

veloping new algorithms and reducing the data; and c) 
predicting how we can extend this work with the 
next generation ELTs in the thermal IR, as well as 
from the ground and in space with reflected light. We 
can predict accessible super-earth populations around 
the very nearest stars, based on Kepler statistics. Next 
steps will include taking into account host star mass as 
well as system multiplicity.  Predicting how many 
epochs, and at what temporal spacing, are need to fully 
sample the orbital phase space of a system given planet 
orbital separation, inclination, and eccentricity is non-
trivial: one observation of each system is likely not 
enough!  We will also present results on 3 and 5 mi-
cron data recently obtained L-band data for Proxima 
Centari in an attempt to combine with extant astrome-
try to contrain outer gas giants (possibly needed to 
delivery water-rich planetesimals to Proxima b).  
 
There is the potential to extend AO assisted observa-
tions from 3-5 microns on 6-10 meter telescopes to 10 
microns.  Taking advantage of new detector technolo-
gies, it may be possible to image an Earth-sized planet 
in the habitable zone around the very nearest star with-
in the next few years.  
 
We will also review the capacity of JWST to image  
ice giants at large orbital radii (in the background, ra-
ther than contrast limit) around nearby stars.  This is a 
discovery space uniquely available to JWST.  If Ura-
nus and Neptune mass planets are common beyond 10 
AU around nearby (preferentially young) stars, JWST 
will see them.  Whether such planets could support 
habitable environments is another question entirely.  
 
Finally, we will outline the prospects to extend 
achievements on 6-10 meter class telescopes, making 
predictions concerning future work on the next genera-
tion ground- and space-based facilities. Preliminary 
analysis of what we think a 3-15 micron camera on a 
25-40 meter class ELT can achieve compares well to 
expectations for future scattered light capabilities. For 
example, there are expected to be a handful of object 
which can be detected both in thermal emission AND 
scattered light with WFIRST-AFTA, resolving the 
albedo/radius ambiguity for these systems. This is an 
important synergy to explore as it would enable un-
precedented characterization of those objects (perhaps 
even the search for a greenhouse effect). 
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