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This activity is included in the LaSciL demonstrator Let’s Predict a Coronal Mass Ejection. Using CODAP you can help your students analyze scientific data. In this activity you will create a plot of CMEs over time and study the solar activity.

ADDITIONAL MATERIAL


[image: ]CME and solar cycle
	solar cycle and sunspots

Difference between CMEs and solar flares

	CME in different filters (hydrogen alpha filter, 211 angstroms, 171 angstroms, visible light )

solar storms and human civilization


CODAP
	codap lascil guidelines

	codap educators website 





ACTIVITY


· Within the following links you can find how many CMEs have been recorded since 1996. 
https://cdaw.gsfc.nasa.gov/CME_list/
https://cdaw.gsfc.nasa.gov/CME_list/UNIVERSAL/text_ver/

· By clicking on a month, the recorded CMEs appear in the form of a table. Each line of the table represents a CME. Based on these data fill out the empty slots of the following table. 

	Month-Year
	Number of month
	Number of CMEs

	January-08
	1
	97

	February-08
	2
	65

	March-08
	3
	100

	April-08
	4
	80

	May-08
	5
	73

	June-08
	6
	70

	July-08
	7
	76

	August-08
	8
	52

	September-08
	9
	56

	October-08
	10
	67

	November-08
	11
	57

	December-08
	12
	70

	January -09
	13
	62

	February -09
	14
	51

	March -09
	15
	61

	April -09
	16
	60

	May -09
	17
	

	June -09
	18
	72

	July -09
	19
	47

	August -09
	20
	46

	September -09
	21
	107

	October -09
	22
	65

	November -09
	23
	51

	December -09
	24
	77

	January -10
	25
	64

	February -10
	26
	76

	March -10
	27
	91

	April -10
	28
	86

	May -10
	29
	99

	June -10
	30
	101

	July -10
	31
	94

	August -10
	32
	85

	September -10
	33
	77

	October -10
	34
	78

	November -10
	35
	144

	December -10
	36
	122

	January -11
	37
	

	February -11
	38
	89

	March -11
	39
	179

	April -11
	40
	205

	May -11
	41
	202

	June -11
	42
	187

	July -11
	43
	140

	August -11
	44
	136

	September -11
	45
	190

	October -11
	46
	227

	November -11
	47
	178

	December -11
	48
	173

	January -12
	49
	155

	February -12
	50
	118

	March -12
	51
	152

	April -12
	52
	172

	May -12
	53
	164

	June -12
	54
	229

	July -12
	55
	241

	August -12
	56
	203

	September -12
	57
	184

	October -12
	58
	136

	November -12
	59
	196

	December -12
	60
	227

	January -13
	61
	227

	February -13
	62
	192

	March -13
	63
	180

	April -13
	64
	206

	May -13
	65
	261

	June -13
	66
	169

	July -13
	67
	136

	August -13
	68
	147

	September -13
	69
	143

	October -13
	70
	254

	November -13
	71
	196

	December -13
	72
	227

	January -14
	73
	211

	February -14
	74
	177

	March -14
	75
	208

	April -14
	76
	226

	May -14
	77
	238

	June -14
	78
	259

	July -14
	79
	191

	August -14
	80
	167

	September -14
	81
	156

	October -14
	82
	211

	November -14
	83
	225

	December -14
	84
	209

	January -15
	85
	178

	February -15
	86
	135

	March -15
	87
	189

	April -15
	88
	200

	May -15
	89
	197

	June -15
	90
	150

	July -15
	91
	179

	August -15
	92
	167

	September -15
	93
	165

	October -15
	94
	168

	November -15
	95
	167

	December -15
	96
	163

	January -16
	97
	172

	February -16
	98
	161

	March -16
	99
	130

	April -16
	100
	123

	May -16
	101
	142

	June -16
	102
	114

	July -16
	103
	112

	August -16
	104
	

	September -16
	105
	77

	October -16
	106
	89

	November -16
	107
	99

	December -16
	108
	84

	January -17
	109
	70

	February -17
	110
	61

	March -17
	111
	56

	April -17
	112
	92

	May -17
	113
	64

	June -17
	114
	64

	July -17
	115
	72

	August -17
	116
	

	September -17
	117
	68

	October -17
	118
	71

	November -17
	119
	51

	December -17
	120
	52

	January -18
	121
	37

	February -18
	122
	33

	March -18
	123
	46

	April -18
	124
	48

	May -18
	125
	47

	June -18
	126
	36

	July -18
	127
	39

	August -18
	128
	48

	September -18
	129
	38

	October -18
	130
	40

	November -18
	131
	

	December -18
	132
	32

	January -19
	133
	48

	February -19
	134
	31

	March -19
	135
	58

	April -19
	136
	39

	May -19
	137
	75

	June -19
	138
	39

	July -19
	139
	57

	August -19
	140
	32

	September -19
	141
	34

	October -19
	142
	48

	November -19
	143
	34

	December -19
	144
	54

	January -20
	145
	43

	February -20
	146
	37

	March -20
	147
	38

	April -20
	148
	33

	May -20
	149
	44

	June -20
	150
	47

	July -20
	151
	

	August -20
	152
	67

	September -20
	153
	47

	October -20
	154
	56

	November -20
	155
	103

	December -20
	156
	82

	January -21
	157
	63

	February -21
	158
	55

	March -21
	159
	45

	April -21
	160
	66

	May -21
	161
	77

	June -21
	162
	77

	July -21
	163
	87

	August -21
	164
	82

	September -21
	165
	130

	October -21
	166
	91

	November -21
	167
	82




· Enter CODAP to construct a diagram that shows the number of CMEs over time. https://codap.concord.org/app/static/dg/el/cert/index.html

· Choose the entire table that you filled out before and choose copy (after doing a right click). After that go to CODAP and click on the tab “Tables” and choose “new from clipboard”.
[image: Εικόνα που περιέχει κείμενο, στιγμιότυπο οθόνης, λευκό

Περιγραφή που δημιουργήθηκε αυτόματα]

















· The table you filled out before will appear in the following form. 
[image: Εικόνα που περιέχει κείμενο, στιγμιότυπο οθόνης, λευκό

Περιγραφή που δημιουργήθηκε αυτόματα]




















· Click on the tab “Graph”. You will see the following image. 

[image: Εικόνα που περιέχει πίνακας

Περιγραφή που δημιουργήθηκε αυτόματα]

· In order to construct your graph you have to choose the data you will put to the two axis. Which data would you choose for the x axis and the y axis in order to study how the number of CMEs changes over time? 

· When you decide click and drag the data you have chosen to the respective axis. The data will enter the axis and the graph will be created automatically. 

· How does the number of recorded CMEs change over time? Compare with the following diagrams of sunspots over time (the dots represent the real data and the purple line is the data’s mean value).

[image: ][image: ]
               [image: ]

· What do you think you could teach your students with an activity like this?
 [image: Εικόνα που περιέχει κείμενο

Περιγραφή που δημιουργήθηκε αυτόματα] 		[image: ]
[image: Εικόνα που περιέχει κείμενο

Περιγραφή που δημιουργήθηκε αυτόματα]		[image: ]
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