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Exploring Cosmic Ray Properties 
 
In this tutorial you will learn about cosmic ray properties as measured by neutron 
monitors (NMs). With this knowledge we can design a measurement to undertake with 
our particle detector this week. 
 

I. Exploring the Neutron Monitor Database 
 
There is a worldwide network of NMs that are used by scientists to monitor cosmic rays. 
We can used this network to measure a number of known cosmic ray properties and 
make predictions about what we can measure with our particle detector. 
 

1. Explore the map of NM stations, and select 5 or 6 with a wide range of properties 
such as locations, altitudes, cutoff, and 4 letter nickname. 
http://www.nmdb.eu/nest/help.php#helpstations 

 

 



2. Make a log of the stations you are interested in getting data from, and include 
their relevant details: 

______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
What trends do you see between the locations and the cut off rigidities? 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 

3. Go to  ​http://www.nmdb.eu/nest/​ select one of the stations you identified above 
 

 

http://www.nmdb.eu/nest/


Is your choice of NM online? ______________________________________________ 
 
Make a plot of the station data over the last week. In the Date Selection panel choose 
Last and use the drop down selector to pick 7 and select the days button.  
 
At this point we will not be changing the time Resolution, and the Output should be set 
to plot. However, it will be up to you to decide which of data variables and scale options 
you select.  
 
Make a plot using the overplot main panel to select all the data variables options using 
one of the scale options. (Make sure to click submit to view the data).  
 

 
 
 



Describe what differences you see between the different Data Variables: 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
Now go back and make the same overplot selections, but for one of the other choice of 
scale options, and describe what you see: 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
Now when we download the data in the next section think about what options for data 
variables and scale you will use and why? ____________________________________ 
______________________________________________________________________
______________________________________________________________________ 
 

4. Let’s look at a different time period, and see if there are any features in a larger 
dataset.  

 
Pick two NMs and log them here ___________________________________________ 
 
Plot the data for the month of your birth for these two NMs by changing the parameters 
in the Date Selection panel. 
 
If one of the NMs is missing what could that mean? 
______________________________________________________________________
______________________________________________________________________ 
 
  



II. Downloading Data to Work With  
 
To use data in a spreadsheet, we need to retrieve the data itself instead of having the 
nmdb.eu website output a plot.  
 

1. Use the date selection to select the time period from February 9, 2009 to 
February 13, 2009.  

a. Choose 2 or 3 NMs that have data in 2009 
b. Set the time resolution to 30 minutes  
c. Set the scale to be counts/s  
d. Set the output to be Ascii 

This will give something like this:  

 
2. Select all of the text (Ctrl+a) and copy it (Ctrl+c) 
3. Then paste the text (Ctrl+v) into a plain text editor (like notepad, or Text Editor) 

and save that file as a .txt file (filename.txt).  
4. Now you can use Google sheets to import that data.  

a. Open a new spreadsheet in Google Sheets  
b. select File→ Import  



 
c. Select upload  

 
d. Drag your .txt file into the box, or use the blue button in the middle to find it 

on your computer  
 
 
 
 
 



e. Select “Append rows to current sheet” and for Separator character select 

“Custom” and enter ​; 

 
 
 
 
 
 
 
 
 
 
 
 



f. You should have a spreadsheet with times in the first column and NM 
counts/s in the columns after, with a bunch of extra stuff at the top.  

 
g. Enter the NM names above the appropriate columns and delete the rows 

above the column names  

 



III. Make Plots and Identify Trends 
1. Now in the spreadsheet we can make plots of the data.  

a. In google sheets, I can do this by clicking the “Insert chart” icon and 
selecting an area for the data.  

 
b. Now you should have a plot of your data 

i. You can select the plot and select “advanced edit” from the 
dropdown box to customize your plot.  

 



c. For this data, we will most often want to make a line plot with time on the 
x-axis and counts/s on the y-axis, but there are many different plots you 
can make to look for interesting trends in your data.  

What things stand out to you about this data when you use various different 
plots?  
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________ 

 
 

2. Looking for a trend  
a. First, create a table for just one NM by selecting for the data range column 

A, then clicking “add another range” and adding only the column for one 
NM’s counts/s.  

 
b. Do you see any trends in the data? 

________________________________________________________________
________________________________________________________________
________________________________________________________________ 



c. Now make a running average of the data 
i. Add a column next to the counts/s of a NM  
ii. Starting with the 7th point, average the points starting 6 points 

before and ending 6 points after the selected point 
1. Type “=average( )”, and select the range of data to average 

inside the parenthesis  

 
iii. Now you can double click, or drag click and drag, the small square 

in the corner of your calculation box to do it for all of the data below 
(make sure you end calculating 6 points before the end of the data) 



 
 
 
 

 



iv. Now add to your plot a line for the averaged data  
1. Use “Advanced edit”, go to “chart type”, then add to the data 

range the column with your averages  

 
2. Now you have a plot with the NM counts/s and the counts/s 

averaged over 6 hours.  The averaged line is a bit smoother 
and can make it easier to spot trends.  

 
3. Do you see any trends in the averaged line?  

______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 



IV. Now look for notable features in March 2012 
 
Download the data for the month of March 2012 and put into a new spreadsheet as 
described above. Make a plot for counts/s v time. Make sure to log what NM you are 
looking at the data from. A good practice is to log your work both on paper, and in the 
spreadsheet so that other people can tell what is being saved. 
 
Describe what you see: 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
The large feature in March 2012 is called a Forbush decrease. Use the online plot tool 
to look over other time ranges to find a similar event in the same NM: 
______________________________________________________________________ 
 
What properties of cosmic rays are you most interested in examining with our 
“homemade” particle detector? What things can we do this week and what can we look 
for on longer time scales? 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
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