
Lesson 12: Answer Key

Key: Light Curve Data Assessment
In Lesson 4, we saw what happens in our solar system when Venus passes in front of the Sun. Here is a
composite (time-lapse) photo of Venus passing in front of the Sun.

We can also measure how much sunlight we see as this is happening. The graph below shows how much
sunlight we observed coming from the Sun, as Venus appeared to cross the disk of the Sun from our
perspective.
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1. How does the Venus data help explain the patterns we see in the light curve data from a faraway star,
below?

Ideal student response: The Venus transit shows that when a planet passes in front of a star it can block some
of the light, so we see a dip in the data. When we look at light from other stars, we can look for dips in the data
to tell if there is a planet there. In the data above, when the dots are suddenly lower, that means there is less
brightness and a planet is probably passing in front of the star.

Student responses should include:
+Venus transit shows that when a planet passes in front of a star we detect less light.
+When the dark area gets lower, that is because the brightness is lower.
This drop in brightness could be a planet passing in front of a star and blocking some of the light, just like when
Venus passed in front of the Sun.
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2. Earlier in the class, we read about Tomi and Kasia’s argument about planets.

Kasia - There are clearly no planets around these stars. I can see the evidence right here with my eyes. When
I look at these stars through a telescope, there are no planets.
Tomi - But what if the planet was behind the star when we took the picture? Or what if our telescope isn’t
strong enough? I still think there could be planets around these stars.

What could Tomi say to Kasia to convince her that there are planets around other stars, using the evidence
from light curves?

Ideal student response: Even though Kasia can’t see the planets, the data show that there are probably
planets going around stars, we just can’t see them with our eyes. When we look at data from other stars, we
see dips in the light coming from the stars that we can detect on Earth. When there is a dip (less light) that we
can detect from Earth, something must be blocking the light.  When we modeled the system in class, we saw
that blocking the star meant that we measured less light with the light meter. We also saw this from data
when Venus was passing in front of the Sun as it orbited around the Sun. So these dips in the light are
probably planets passing in front of stars.

Student responses should include:
+ A critique of Kasia’s argument stating that just because you can’t see them with your eyes doesn’t mean they
aren’t there
+ We know a planet is likely to be there because:
+ dips in the light data mean less light detected on Earth
+ less light means a planet could be blocking some of the light
+ when we see patterns of dips in light coming from a star, it is likely that we are seeing the planet transit in
front of the star and that the planet orbiting around that star

3. Use the image to explain why the angle of the other star system in relation to our solar system could mean
that we do not see a dip in the light, even if there is really a planet orbiting the star?

Ideal student response: If the star system is at an
angle like the image on top, then from our
perspective we will never see the planet pass in front
of the star. That means we will not see a dip in the
light, and we will not know if there is a planet there.

Student responses should include:
+ Perspective matters and the image on the stop
shows that the way the planet is orbiting around the
star; from Earth we will never see the planet pass in
front of the star.
+ Even if a planet is there, we won’t be able to see a
dip in the light from Earth.

4. If 76% of new exoplanets are identified using
transit/light curves, what does this tell us about how
many exoplanets are out there that we have not
identified?

Ideal student response: There are probably a lot of exoplanets out there that we cannot detect because this
method is only helping us find exoplanets that travel in between their stars and Earth. If we are finding most
exoplanets this way right now, there are probably a lot more exoplanets that we do not have a way to
discover right now.

Student responses should include:
There are likely a lot more exoplanets we don’t have a way to discover.
This is because we rely on our perspective from Earth when we use transit/light curves.
We can only detect exoplanets that travel between their star and Earth.
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