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Water Worlds:

• Earth may have begun as a water world, but has 
gradually evolved into a planet with both 
continents and oceans. Other exoplanets, if they 
start with more water budget, could they remain 
water worlds for ever…
• What is the evidence from current exoplanet 

sciences?
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Kepler Survey Result

• Selection criteria:
• Teff: 5000-6500 K
• !Rp/Rp < 0.1
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Mass-Radius and other 
parameters…
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Kepler target stars 713

Mag/Te(K) 10500 9500 8500 7500 6500 5500 4500 3500 Total

7.5 2 8 8 8 8 7 0 0 41
8.5 8 20 26 24 50 16 7 8 159
9.5 9 31 81 65 117 88 11 4 406

10.5 27 37 100 209 405 362 40 9 1189
11.5 24 58 172 396 1495 1356 157 39 3697
12.5 33 43 230 678 4148 4761 625 62 10580
13.5 34 51 170 737 9250 15841 2218 159 28460
14.5 3 0 0 0 4791 29291 4401 552 39038
15.5 7 3 0 0 4261 43132 11188 1828 60419

Total 147 251 787 2117 24525 94854 18647 2661 143989

The above Table reports the star counts (stars with log g ! 3.5 from amongst the
160,000 highest priority targets), binned by apparent magnitude and effective tempera-
ture. 16,011 stars (log g < 3.5) are not represented in Table 1. The smaller giants make
it into the target sample when the apparent magnitude is bright enough to allow for
the detection of planets as small as 2 R⊕ in an orbit as close as 5 R∗. The targets are
dominated by G-type stars on or near the Main Sequence and stars fainter than 14th
magnitude. At the temperature extremes, we have ∼ 3, 000 M-type Main Sequence stars
(low intrinsic brightness) and < 200 O and B-type stars. OB-type stars are rare due not
only to their short MS lifetimes, but also due to the fact that the field of view was chosen
to avoid young stellar populations (OB associations and star forming regions).

We compute the number of detections expected given the target star population de-
scribed above assuming that every star has a terrestrial-sized planet in its habitable zone.
The calculation includes a red noise contribution derived from the solar irradiance varia-
tions. It yields an expected detection rate of hundreds of planets with radii "2 R⊕ in the
habitable zone. A cursory look at the first 30 days of science data of the 20 brightest G
dwarfs in the sample suggests that stars as photometrically quiet as the Sun are as com-
mon as was expected by examining galactic populations models, the age-rotation-activity
relation, and standard spin-down rates (Batalha et al. 2002). In particular, we identify
6 of the 20 that are indistinguishable (in terms of the stellar variability characteristics)
from SOHO irradiance data of similar duration. The pre-selection of targets, made possi-
ble by pre-launch classification of the stars in the field of view, will significantly decrease
the number of false positives so that the ground-based follow-up resources can be used
more efficiently.
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Oscillatory behavior…
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Rp-a plot
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TESS result comparison…
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Matter Held Together by Gravity

Goldschmidt Conference 2018 Press Release @ Li Zeng
https://phys.org/news/2018-08-water-worlds-common-exoplanets-vast-amounts.html



Phys.org



Credit: www.smithsonianmag.com, Christopher Scotese and Ian Webster
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