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Research on the Relation between Type Ia Supernova’s Brightness 
and Galaxy’s Distance 1

Supernovae are violent phenomena in which runaway of thermonuclear fusion causes whole star’s explosion. In spite of calling a supernova as “a new star”, this phenomenon occurs at the last stage of a star’s evolution. Since its brightness temporarily reach to a few hundreds million times of our sun’s, we can find it from fairly far distance. It rarely occurs once in a hundred years at a galaxy, but there are many galaxies in the Universe, therefore by observing everywhere, a supernova can be found somewhere. Supernova has the type. The type of a supernova can be determined through a study of absorption and emission lines in its spectrum, or a shape of light curve of its brightness. Because of Type Ia supernova can be used as a distance index, let’s study about this type.
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Next figure represents photometric observation data of supernova SN2002bo which appeared at NGC3190 on March 2002 and confirmed as Type Ia. 

[Question 1] The vertical axis represents apparent magnitude. Let’s draw light curve, then, read maximum magnitude from the light curve. 

[Question 2] The distance to the galaxy in which this supernova was found is 26.2 Mpc(*). Let’s calculate the absolute magnitude of this supernova comparing with [Question 1]’s result. 

(*) “Mpc” represent 1,000,000 pc. The “pc (parsec)” is a unit of distance defined as “a distance corresponding to a stellar parallax of one second”.
[Question 3] Referring to the appended data sheet 1 – 5, let’s calculate absolute magnitudes of Type Ia supernovae by repeating the procedure of [Question 1] and [Question 2]. 
	Galaxy

name
	Distance

[Mpc]
	Supernova

name
	Apparent 

magnitude
	Calculated absolute   magnitude

	NGC3190
	26.2
	SN2002bo
	
	

	NGC3169
	23.0
	SN2003cg
	
	

	NGC5468
	47.3
	SN2002cr
	
	

	NGC7678
	58.1
	SN2002dp
	
	

	UGC10743
	42.8
	SN2002er
	
	

	NGC1309
	35.6
	SN2002fk
	
	

	UGC11725
	105.8
	SN2001dl
	
	

	UGC10738
	112.0
	SN2001cp
	
	

	UGC1162
	185.1
	SN2001eh
	
	

	NGC1448
	19.6
	SN2001el
	
	

	UGC5129
	67.0
	SN2001fe
	
	

	In the distance column, “Mpc” represent 1,000,000 pc. The “pc (parsec)” is a unit of distance defined as “a distance corresponding to a stellar parallax of one second”.


[Question 4] Referring to the result of calculated absolute magnitudes, is there something noticed? 

[Question 5] Type Ia supernova SN2001V was found in the galaxy NGC3987 (data sheet 6). Referring to [Question 4] result, is it possible to estimate the distance to this galaxy? Let’s consider the reason of that possibility, and practice to calculate the distance. 

[Data sheet 1]

*SN2002cg
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*SN2002cr
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[Data sheet 2]

*SN2002dp
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*SN2002er
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[Data sheet 3]

*SN2002fk
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*SN2001dl
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[Data sheet 4]

*SN2001cp
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*SN2001eh
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[Data sheet 5]

*SN2001el
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*SN2001fe
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[Data sheet 6]

*SN2001V
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©PAOFITS Exercise: Distance Ladder 5-1 [Type Ia SN’s Brightness & Galaxy’s Distance]
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