
Line Emission of the Eastern-Veil 

I. Introduction 
Our research object, the Veil nebula is a supernova remnant. 

This intales that it is the remains of a supernova explosion. In 

our research we try to find an approximation for the expansi-

on velocity of the gas cloud. Using the distance between the 

emission peaks of Hα and [O III], we will estimate a cooling 

constant and fit a relationship function to find our velocity. 

With this information we can furthermore, say something 

about the temperature development of the gas cloud itself. We 

will only be looking at the Eastern part of the remnant becau-

se the entire Cygnus loop is too big to capture within a single 

suitable frame. Our main question will be to find a relation 

between the gas temperature and the gas density. 

II. Research 
First we took our raw data-set and stacked the usable images 

into a master, after calibrating and aligning every filter. After 

this we used python to make our contour plots.  We’ve 

looked for a way to relate the peaks seen in figure 2, to a dis-

tance between the Hα, and [OIII] dominated regions. From 

here we found the temperatures for these gasses [1] and de-

termined a cooling constant between the two distances. Then 

looking at a model (as shown formulated in Equation 1) J.C. 

Raymond proposed [2], for the relationship between the 

cooling constant and the shock wave velocity, we can make 

further estimations between the cooling constant and the 

speed at which the gas is moving. With these properties we 

can discuss the density of the gas cloud and it’s implications 

for the future expansion of the remnant.  
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III. Results & Conclusion 
We found that if we take the average distance between the 

Hα and [OIII] dominant regions, that there was a distinct 

correlation between those distances and the relative 

intensity. We found especially for [OIII] that an increase of 

the distance results in a higher peak brightness. We wanted 

to find out whether this relation can be explained by a higher 

gas density in those regions. Using Equation 1, we found 

density values for the different intensities in our picture. We 

can conclude that there is a clear correlation between a lower 

density of O2+ gas and a higher peak brightness. 

Figure 2: Line plot, where we take the relative intensity of 

our filters over an average of 4 lines perpendicular to the 

shockwave as a function of distance. 

Figure 1: RGB—image of our used dataset.  

Red = Hα, Green = [O III] and Blue = X-ray. 

 

Figure 3:  Intensity to density relationship with 

errorbars of [OIII] at a v0 of 200 km/s and a Λ = 

5.0-23 ergs cm3/s. Density calculated with Equati-

on 1 for different regions plotted against the rela-

tive brightness in standard deviations. Equation 1: Density function, where we take ΔT, v0 and Λ to be  

constant. We use our determined distances to determine densities.  


