
Office Hours Today: after class (Remo), 
3:30-4:30pm (or later) in Zoom

Midterm Q&A session: Tuesday, 5-7pm in Zoom

Learning Goals for Today

• Calculate the equilibrium temperature of a radiating object (e.g. the 
Earth) by equating the ingoing and outgoing energy currents

• Describe what is meant by intensity of radiation
• Calculate the intensity of radiation at some distance from an object 

radiating symmetrically in all directions
• Describe how the intensity of radiation changes if we change the 

distance from the source, for a source radiating uniformly in all 
directions

• Predict the rate of energy absorbed by an object given its shape and 
orientation, its albedo, and the intensity of incident radiation

• Explain why the presence of greenhouse gases in the atmosphere of 
Earth lower its effective emissivity











A planet with radius r = 6400km lies at a distance R = 150,000,000km 
from a yellow star with temperature T = 5700K and radius 
RS = 695,000km. Estimate the surface temperature of the planet.

The planet has albedo (fraction of incident light reflected) A = 0.37 
and emissivity e close to 1. 





A gigantic sphere with radius R is built surrounding the sun. A hole 
is cut into the sphere, removing an area A. What is the rate of energy 
flow for light from the sun through the hole in terms of the Sun’s 
total power Hsun? 

A) HSun×A

B) HSun×
A
R2

C) HSun×
A

π R2
 

D) HSun×
A
π R2

EXTRA: If HSun = 3.86 ×1026W and R = 1.5 ×1011m, how much solar 
energy per second goes through an area of 1m2 at the distance R?
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What is the power HIn of solar radiation absorbed by the Earth? 
Answer in terms of ISC, the albedo a (fraction of sunlight reflected) 
and the Earth’s radius r. 

A) ISC · πr2· a B) ISC · πr2· (1-a)

C) ISC · 2πr2· a D) ISC · 2πr2· (1-a)

E) ISC · 4πr2· (1-a)





The heat current into the earth due to sunlight is

Calculate the equilibrium surface temperature T in terms of a, ISC, r, 
σ, and the emissivity e. 

Click A if you have a result, B if you are stuck.
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