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We want to find Earth-like planets in the neighbors of the solar system, not only for
the obvious observational reasons, but also in the spirit of future human exploration.

They will be the only planets that we can reach on a historical and non-geological
time scale.
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• One of the most exciting forefronts of modern
astrophysics is the study of Earth-sized planets,
especially those in the habitable zones.

• We only know a handful of nearby systems with
bright stars and transiting Earth-sized planets or
transiting habitable zone non-Earth-sized planets;
and only one system with relatively bright host
star and deep transits of habitable zone Earth-
sized planets: the TRAPPIST-1 system (M8 star).

• Only 1 out of the approximately 2,800 planetary
systems is suitable for follow-up spectroscopy to
search for biosignatures.

• Most of the exoplanet searches are not sensitive
to habitable zone Earth-sized planets.

Are we looking for a needle in a haystack
or is it just a sensitive problem?



The Small Star Opportunity

Pascussi et al., ApJ 856, 28 (2018) Habitable zones lie closer to the parent stars

typical transit depth is 1%
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Predicted Census Within 50 Lightyears
• Stars: ≈ 1,560
• Exoplanets: ≈ 10,0000
• Temperate zone 

earth-sized planets: ≈ 1,000

(based on Kepler statistics for low-mass stars)

Discovered – as of now:
• Exoplanets: 104
• Approx. Earth-sized: 9
• Temperate zone 

earth-sized planets: 3 - 4



o The existing operational telescopes are limited to
diameters in the 0.4-0.6m range (MEARTH, APACHE),
with the first dedicated 1m telescopes (SPECULOOS)
have just become operational in the southern
hemisphere.

o Stars cooler than M5 have never been searched
systematically for Earth-sized transiting planets on the
northern sky and, for the next year, there will be no
facility efficiently surveying them.

Ongoing Planet Surveys
MEARTH (Charbonneau et al.)

APACHE (Sozzetti et al.)SPECULOOS (Gillon et al.)
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• To find and characterize habitable worlds within 50 lightyears from the northern
hemisphepre.

• Survey mid- to late-M type stars for habitable-zone Earth-sized planets with a
network of medium-sized (1m-class) telescopes.

• The estimate is 1 new system for each ≈ 100 nights worth of good data.
• Non-detections will also be useful to constrain the possible existence of

transiting planets (as we cover significant fraction of the HZ orbital periods).

EDEN 
Exoearth Discovery and Exploration Network
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Cassini 1.5mCAHA 1.2m
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WTS-2b (V=15.9 mag)



Project EDEN: Search for Nearby Worlds Luigi Mancini (University of Rome 2)

EDEN Status
Pilot Survey
complete and successful
Main Survey
began in Summer 2018, full operations since Fall 2018

End-to-end functionality
(Working versions of target catalog, observing procedures, data catalog,
automated photometric pipeline, transit detection algorithms, trend analysis, transit
fitting, data visualization, etc.)

TESS folow-up capability
We will follow up several dozens TESS candidates, once the northern candidates
start to come out in large numbers (all current candidates have been too southern
for EDEN)

Website, Twitter feed, Newsletter
All functional
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EDEN Status

Data reduction
We are using two photometric pipelines for the photometry and reference-star
based correction, developed by members of our team.

Light-curve analysis (de-trending and transit search)
We have three approaches:
• a decomposition into independent processes;
• a general Fourier-based trend modeling followed by a BLS search;
• a Gaussian Processes-based approach.



Project EDEN: Search for Nearby Worlds Luigi Mancini (University of Rome 2)

For now, we have focused on 4 objects and will move on to next ones in
December/January.

Summary of the # of hours on our targets so far
Cassini: 39 hours Calar Alto: 158 hours
Kuiper: 118 hours VATT: 24 hours
Schulman: 120 hours

EDEN Status



3rd Advanced School on 
Exoplanetary Science

27 – 31 May 2019
Vietri sul Mare, Italy
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