I~tarnational Olympiad ~n Actvanamy and Astrophyzic

SOLUTION
TQ2 [10 points]

2.1 The solar radiation intensity ( I,) received on Earth is:

I; = = ch ( S[) [1 point]

4an ¢
with P = 4noR2T?.

Also, Earth would absorb energy at this rate:

P gy = IR, =0T (57 )
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With R, = 6.4x10°m as the radius of the planet “disk”. [1 point]

Then, by thermal equilibrium, the absorbed radiation would be radiated over the
planet’s surface:
pP. =P
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With
_ 2.4
P4 =4noR. T,

T[GT ( ) = 4H(SR T [1 point]

4
- )2 = 278.58 K = 5.43 °C [1 point]
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This would be very cold but still viable to harbor life.

2.2 The Earth’s absorbed radiation, considering the albedo, is:
. 2
P s = 0.7m0T « () [1 point]
, PN
T, =T (0.7)% (2—) = 254.81 K =— 18.34 °C [1 point]
2.3 If Earth reabsorbs 58% of the 70% re emitted energy, then:

4
T} = T, [0.7 +(0.58-0.7)]" + (£-) = 28568 K =1253 °C  [4points]



