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SPECTRA OF A PLANETARY NEBULA "CAT EYE" AND ITS CENTRAL 

STAR 

Introduction: 

Planetary nebula NGC 6543 ("Cat eye") played its special part in the history of 

astrophysics. On August 16, 1865, an English amateur astronomer William Heggins 

looked at it with a spectroscope and, as he writes, "did not see an expected total spectrum, 

but only one bright line!" Shortly after it was resolved into two lines with the wavelengths 

of 4959 е and 5007 е. Heggins assigned it to a new element "nebulium". 

Later it was found out that these are "forbidden" lines of doubly ionized oxygen that were 

never observed before - neither in terrestrial laboratory nor in stars. Unlike "permitted" 

lines, only a very thin gas emits such lines. 

Recall that if an atom is neutral, then a Roman numeral I follows the symbol of its 

chemical element, if the atom lost one electron then it is Roman II, etc…. for example, the 

neutral nitrogen is N I, the ionized nitrogen is N II. In notation of forbidden line the 

symbols of atoms and ions are taken in square brackets, for example: the ionized nitrogen 

is [N II], doubly ionized oxygen is [O III]. 

The spectrum of the central star generating the nebula NGC 6543 and exciting its glow, as 

well as the spectrum of the nebula itself were obtained in the course of study of the late 

stages of stellar evolution. The high-resolution spectrograph of the 6-meter telescope of 

SAO was used. The star and a peripheral part of the nebula were alternately projected onto 
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its slit. These positions of the slit marked by a sign ' * ' for the first one and by a sign ' @ ' 

for the second one in Fig 1a, 1b, 1c. 

Task: 

The upper parts of Fig. 1a, 1b, 1c show the parts of spectra as intensity vs wavelength 

given from the mentioned regions. In each of them the interesting lines are selected, and 

their profiles of are presented in the lower fragments as a relation between intensity and 

radial velocity. The figures show also the values of radial velocities measured by the tops 

of profiles of separate lines. 

Determine which lines belong to the star and which to the nebula; fill in the appended 

table:Lines in the spectra of NGC 6543 and its central star: 

Figure Lines belonging to the nebula Lines belonging to the star 

2a     

2b     

2c     

 What is the difference between them? 

What can be said about the character of motion in the nebula and in the star's 

atmosphere from the form of the line profiles? 

Estimate the velocity of these motions.   

 


