Theoretical and Numerical Investigation of Moving the Earth to Mars Orbit

Introduction: the frequency of severe weather is increasing due to the global warming. However we can live only in the
Earth so far. So we would like to know the preciousness of the Earth and other planets are not inhabitable.

Pu FPOSE! To know the current status of Mars is unsuitable to live for human beings, and to discuss the likelihood about

emigration to Mars.

HypotheSIS: We consider that current temperature of Mars is too law to live if we plan to emigrate to Mars. Although it
is inhabitable in most areas, the partial area which receive the intense ground heat has possibility of subsistence, as long as water

and atmosphere exist.

MethOd . We calculate temperature when the current Earth moved to the Mars orbit and also simulate impacts of the

atmosphere conditions on changing the orbit.

(1 Calculation

S=1. 489 X 10"[m?]

F: solar constant (Earth)
F’: solar constant (Mars)
S: the cross section of the Earth

k/D /F 1366 W/m®

de: average distance (Sun-Earth)
dwm: average distance (Sun-Mars)

receive 4rtdm? X F[W]

radiate X[W] receive 4mde? X F[W]
X=4nde? X F=4ndm? X F/
".F’=F X (de/dm)?=591.2[W/m?]
A:albedo- - the reflecting power of a planet, satellite, or asteroid,
expressed as a ratio of reflecting light to the total amount

falling on the surface

@ Simulation
We calculated atmosphere
temperature, pressure, humidity
and wind velocity of the Earth, in
' f,' ~ acase of moving to the Mars orbit.
Subsequently, we conducted another simulation of the
Temperature affected by geothermal power, strongly.

e

1.The temperature becomes about -100°C

2.The day temperature difference is smaller than that of
current Earth.
—->The energy range to receive becomes larger as it is

Stefan-Boltzmann’s law

E=oT*#

T:temperature)

(E: radiant energy o: Stefan-Boltzmann constant

separates from the sun.
3.Even if the geothermal-power heat is high(350K), there

radiant energy absorption energy

E = K
. K=0Tsm* (Tsm: temperature by solar energy on Mars orbit)
F' X 1/4 X (1-A)=0Tsm*
S Tsm= 207[K]

(A=0.29)

Te: the temperature by solar energy (Earth
Te: the temperature by greenhouse effect
Tu: the mean temperature of the universe

the current Earth
Tu+Te+Te=3+252+33=288[K] = 15[°C]

is little impact in the atmospheric temperature.
—>The amount of air is too much to heat up.
4.There is a difference between the result of calculation
and that of simulation.
->Water has a far larger specific heat than ground does.

Likewise...
the moved Earth

. 0,
TU+TSM+TG=3+207+33=243[K] = —30[ C]

temperature of the current Mars* * *-55°C
temperature of the Earth moved
to the Mars orbit

----100°C

It is still difficult to maintain the
human lives in the Earth on Mars orbit.
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