Physics 104 - Astronomy

Crab Nebula


1. Calculate the plate scale of the two images.  The circled stars are 468 arcseconds apart.


Plate scale of 1999 image: _____________


Plate scale of 1942 image: _____________

2. Measure Knots 

Table 1: Knots

	Knot #
	Distance from Pulsar 

1999

(cm)
	Distance from Pulsar

1999

(arcsec)
	Distance from Pulsar

1942 

(cm)
	Distance from Pulsar

1942

(arcsec)
	Expansion

Velocity

(arcsec/

year)
	Expansion 

Time

(years)

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	7
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	10
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	12
	
	
	
	
	
	

	13
	
	
	
	
	
	

	14
	
	
	
	
	
	


3. Measure Stars 

Table 2: Stars

	Star #
	Distance from Pulsar 

1999

(cm)
	Distance from Pulsar

1999

(arcsec)
	Distance from Pulsar

1942 

(cm)
	Distance from Pulsar

1942

(arcsec)
	Velocity

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	


4. Calculate distances in arcseconds and record them in the appropriate columns

5. Calculate the the expansion velocity of each knot and star in arcseconds per year and record it in the appropriate column.


The expansion velocity of the stars should be very close to zero.

6. Calculate the time elapsed since the knot left the pulsar.  This is the expansion time.  Record it in the appropriate column

7. Calculate the average expansion time and record it here:

8. Your average expansion time is probably not the published age of the nebula.  


Given that the explosion occurred in 1054AD, what is the actual expansion time?


 Besides errors in your measurement, what physical reason might there be for the discrepancy. 

Turn in one copy of this lab with each group member's printed name and signature.  By signing, you certify that you have actively participated in the exercise and have put forth effort in equal share to your fellow group members. 

Printed Name                                         Signature

______________________                    _____________________                                        

______________________                    _____________________                                        

______________________                    _____________________                                        

______________________                    _____________________                                        
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