
7 Kepler's First Look at Transiting Planets 

 On June 16,  2010 the Kepler 
mission scientists released their first list 
of stars that showed evidence for planets 
passing across the face of their stars. 
Out of the 156,097 target stars that were 
available for study, 52,496 were studied 
during the first 33 days of the mission. 
Their brightness was recorded every 30 
minutes during this time, resulting in over 
83 million high-precision measurements.  
 
 700 stars had patterns of fading 
and brightening expected for planet 
transits. Of these, data were released to 
the public for 306 of the stars out of a 
sample of about 88,000 target stars. 

Period 
(days) 

F G K 

0-10 11 138 20 

11-20 7 53 16 

21-30 4 25 6 

31-40 2 13 0 

41-50 1 7 0 

51-60 1 1 0 

61-70 0 1 0 

71-80 0 1 0 

> 81 0 3 2 

Total: 26 242 44 

 The surveyed stars for this study were distributed by spectral class 
according to F = 8000, G = 55,000 and K = 25000. For the 306 stars, 43 were K-
type, 240 were G-type, and 23 were K-type. Among the 312 transits detected 
from this sample of 306 stars, the table above gives the number of transits 
detected for each stellar type along with the period of the transit. 
 
 
Problem 1 - Comparing the F, G and K stars, how did the frequency of the stars 
with transits compare with the expected frequency of these stars in the general 
population? 
 
 
Problem 2 - The distance of the planet from its star can be estimated in terms of 

the orbital distance of Earth from our sun as D
3
 = T

2
 where D = 1.0 is the 

distance of Earth from the sun, and T is in multiples of 1 Earth Year. A) What is 
the distance of Mercury from our sun if its orbit period is 88 days? B) What is the 
range of orbit distances for the transiting planets in multiples of the orbit of 
Mercury if the orbit times range from 5 days to 80 days? 
 
 
Problem 3 - As a planet passes across the star's disk, the star's brightness dims 
by a factor of 0.001 in brightness. If the radius of the star is 500,000 km, and both 
the planet and star are approximated as circles, what is the radius of the planet A) 
in kilometers? B) In multiples of Earth's diameter (13,000 km)? 
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Answer Key 7 
 Problem 1 - Comparing the F, G and K stars, how did the frequency of the stars with 

transits compare with the expected frequency of these stars in the general population? 
Answer:   Of the 88,000 stars  F = 8000/88000 = 9%; G = 55000/88000 = 63% and 
K=25000/88000 = 28%.  
                For the 306 stars: F = 43/306 = 14%; G = 240/306 = 78% and K = 23/306 = 
8%....so there were significantly fewer transits detected for K-type stars (8%) 
compared to the general population (28%).  
 

Note: Sampling error accounts for s = (306)
1/2

 = +/-17 stars or  a +/- 6% uncertainty 
which is not enough to account for this difference in the K-type stars. 
 
 
 
 
Problem 2 - The distance of the planet from its star can be estimated in terms of the 

orbital distance of Earth from our sun as D
3
 = T

2
  where D = 1.0 is the distance of 

Earth from the sun, and T is in multiples of 1 Earth Year. A) What is the distance of 
Mercury from our sun if its orbit period is 88 days? B) What is the range of orbit 
distances for the transiting planets in multiples of the orbit of Mercury if the orbit times 
range from 5 days to 80 days? 
 

Answer:  A) T = 88 days/365 days =  0.24 Earth Years, than D
3
 = 0.24

2
, D

3
 = 0.058, 

so  D = (0.058)
1/3

    and so D = 0.39 times Earth's orbit distance. 
B) The time range is 0.014 to 0.22 Earth Years, and so D is in the range from 0.058 to 
0.36 Earth distances. Since Mercury has D = 0.39, in terms of the orbit distance of 
Mercury, the transiting planets span a range from  0.058/0.39 = 0.15 to 0.36/0.39 = 
0.92 Mercury orbits. 
 
 
 
Problem 3 - As a planet passes across the star's disk, the star's brightness dims by a 
factor of 0.001 in brightness. If the radius of the star is 500,000 km, and both the planet 
and star are approximated as circles, what is the radius of the planet A) in kilometers? 
B) In multiples of Earth's diameter (13,000 km)? 
 
Answer: The amount of dimming is equal to the ratio of the areas of the planet's disk to 

the star's disk, so 0.001 = R
2
/(500,000)

2
    so R = 15,800 kilometers,  which 

equals a diameter of 31,600 kilometers.  Since Earth's diameter = 13,000 km, the 
transiting planet is about  2.4 times the diameter of Earth. 
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