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t = Time (seconds, years)

E = Energy of photons (units GeV = 1.6 x 10710 joules)
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The conceprt for the above figure originated in a 1986 paper by Michael Turner.
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«Our water, if the earth were located
in the orbit of Saturn, would be
frozen, if in the orbit of Mercury it
would depart at once into vapours.
For the light of the sun, to which the
heat 1s proportional, 1s seven times
denser in the orbit of Mercury than
with us: and with a thermometer I have
found that with a seven-fold increase in
the heat of the summer sun, water boils

off.»

— Newton, 1687






Potentially Habitable Exoplanets

Sorted by Distance from Earth
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Artistic representations. Earth, Mars, Jupiter, and Neptune for scale. Distance from Earth in light years (ly) is between brackets.
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/Habitable Zone

Period: 11.186 days

Minimum mass: 1.27 Earth masses

Proxima b Orbit

— Mercury’s Orbit Sun — ‘

Mass: 0.12 solar masses
Luminosity: 0.00155 solar luminosities
‘ Rotation period: 83 days

Temperature: 2800 Celsius

‘ Distance to Earth: 4.23 light-years
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Inner Solar System

Mercury Venus Mars
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d Space Administration

earth's energy buaget

The Earth’s energy budget describes the
various kinds and amounts of energy that
enter and leave the Earth system. It includes

reflected by ) both radiative components (light and heat),
clouds & reflected by  total outgoing that can be measured by CERES, and other
. ) atmosphere surface infrared radiation components like conduction, convection,
incoming 77.0 22.9 239.9 and evaporation which also transport heat

solar radiation
340.4

from Earth’s surface. On average, and over
the long term, there is a balance at the top
of the atmosphere. The amount of energy
coming in (from the sun) is the same as the
amount going out (from reflection of sunlight
and from emission of infrared radiation).

total reflected &—— atmospheric

solar radiation - window

99.9 emitted by —e 40.1 latent heat
atmosphere (change of state)

169.9 S
emitte

evapotranspiration

Loeb et al, J. Clim. 2009
Trenberth et al., BAMS, 2009

www.nasa.gov . NP-2010-05-265-LaRC
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Vento solare
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Hotter Stars

Sunlike Stars

~ Cooler Stars
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Relative Brightness
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Amount of Light Blocked
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