
ASTR 288C 

Homework 4 
 
Due: 5 October 2009 
 
1. Use SEXTRACTOR to create a graph of the number of source detections as a 

function of the detection threshold. Identify the detection threshold that gives a 
good balance between detecting as many faint sources as possible and 
discarding as many noise spikes as possible. Explain why you picked this value.  
This is the work that you will do in this week’s lab. 

 

 



The optimal detection threshold is hard to define precisely, but it is 
approximately the point where the number of detections starts to increase 
dramatically with a small change in the detection threshold. In this 
example that occurs at about 3.5σ. 

  
2. Give the following data set 

 
{1, 1, 1, 1, 1, 2, 25} 
 

a. What is the mean 
 

mean = 4.57 
 

b. What is the standard deviation 
 

standard deviation = 9.02 
 

c. Is the mean a reasonable estimate of the typical value of this data set? 
 

No, the mean is strongly biased by the “25” data point.  
 

d. What is a reasonable estimate of the typical value of this data set? Why is 
this reasonable? 

 
The median and the mode are both 1. These are reasonable 
because they discard the outlier and and close to the value of 
every other data point. 

 
3. Given the following data set, how many points would be detected using a 3σ 

detection threshold? 
 

{1.0, 1.5, 1.3, 1.6, 1.2, 2.3 1.6, 3.0, 0.4, 0.9, 4.2} 
 
  The mean is 1.7. The standard deviation is 1.1. Three­sigma above the 
mean corresponds to a value of 5.0. The maximum value in the data set is 
4.2, therefore, no values are above the detection threshold. 
 
 
 


