
Finding an Approximate Age for the Open Star Cluster NGC 2422
Andrei Makhanov and Martin DeWitt, Department of Chemistry and Physics, High Point University, High Point, NC

Abstract
In this study we determined the approximate
age of the open cluster NGC 2422. A color-
magnitude diagram was used to do this. To
create the diagram, we took images of NGC
2422 with the PROMPT 4 telescope on SKYNET
and analyzed them with Afterglow. We deter-
mined that the cluster is approximately 474 mil-
lion years old.

Background
All of the stars in a star cluster are thought to
have formed at about the same time. The more
massive, and therefore more luminous stars tend
to burn out more quickly.

Figure 1: Lifetimes of Stars

Color-Magnitude Diagrams

Figure 2: CMDs for clusters of different ages.

A color-magnitude diagram (CMD) is a graph of
brightness (magnitude) vs. temperature (color).
The stars which are more luminous and have
shorter lifetimes are located in the upper left,
while those which are less luminous with longer
lifetimes are in the lower right. As the larger stars
die out, the stars in the upper left dissapear from
the diagram. The location of the last remaining
stars gives us an estimate of the cluster age.

B-V Index

Figure 3: Images taken with blue and green filters.

Each star emits light in a specific spectrum (i.e
range of wavelengths). This spectrum and the
dominant wavelength depends on the temperature
of the stars. We compare the blue and green (visi-
ble) portions of the spectrum. The stars with higher
temperatures emit more light at shorter wave-
lenegths. Therefore, we expect more blue in the
spectrum. The difference between the the amount
of blue light and that of green light is a measure of
temperature.

Images of NGC 2422

Figure 4: NGC 2422 through a V filter.

Sample of Data

Figure 5: Data showing magnitudes, B-V index,
and distance.

Distance to NGC 2422
How do we know which stars in the image are in
the cluster?

We found the distance to all the stars and looked
to see if there was a large number in a certain dis-
tance range. To find the distance, we used star data
from the HIPPARCOS database to construct an HR
diagram, which is a graph of Luminosity vs Tem-
perature. We measured B-V for a star, and used the
HR diagram to get the luminosity. We used the lu-
minosity, Mv, and brightness, mv, to calculate the
distance with the following relation:

D = 10(
mv−Mv

5 +1)

We made a frequency distribution plot to see how
many stars were at each distance. For NGC 2422,
there was a large group of stars between 300 and
400 parsecs.

Figure 6: Frequency distribution of star distances.

Conclusion

Figure 7: Our CMD of NGC 2422

Figure 8: Approximate Lifetimes of Stars

The B-V of the last star is about +0.24 which cor-
responds to an age of approximately 474 million
years.
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