Glitches and Cosmic ray hits

Introduction
Electronic problems with orbiting satellites are more frequent when the environment has been bombarded with energetic particles called cosmic rays. These high energy, charged particles impact sensitive electronic circuits and causes ‘glitches’, which can alter the operation of a satellite in an unpredictable manner. This activity shows the correlation between cosmic ray hits and the electronic errors in the NASA TDRS-1 communication satellite which is used for keeping in touch with the Space Shuttle crew while in space.

Objective

Students will construct a graph from a data table. Students will look for correlations and patterns between the frequency of cosmic rays and glitches.
Procedure

Students will create a double line graph (Graphical Analysis) with the months on the horizontal axis. Using two different labels plot the glitches and the cosmic ray counts for the entire period.
Conclusion statement

Students should have correlated the data for the electronic glitches with the cosmic ray hits to the satellite. From the real data in the tables, the students have plotted, analyzed

and have drawn a conclusion.
Year   2002


Glitches

            Cosmic Ray Hits

January
17
72

February
20
72

March
20
72

April
25
72

May
20
72

June
12
71

July
17
71

August
10
70

September
17
68

October
10
69

November
18
68

December
20
68

Year   2003


Glitches

            Cosmic Ray Hits
January
16
68

February
5
68

March
17
67

April
19
68

May
18
67

June
17
67

July
17
67

August
13
67

September
18
67

October
13
67

November
12
67

December
12
65

Year   2004


Glitches

            Cosmic Ray Hits
January
9
64

February
12
64

March
5
60

April
7
60

May
5
59

June
10
59

July
6
62

August
4
60

September
22
65

October
25
58

November
10
57

December
7
59

Year   2005


Glitches

            Cosmic Ray Hits
January
8
60

February
9
60

March
7
61

April
6
58

May
7
57

June
7
61

July
9
58

August
13
58

September
5
57

October
10
58

November
10
61

December
7
62

