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Cepheids are a type of variable star that undergo
periodic fluctuations in brightness due to their
expansion and contraction.

The key feature of Cepheids is the period-luminosity
relation, which links the pulsation period of the star
to its intrinsic brightness.

This relationship allows astronomers to accurately
measure the star’s distance by comparing its observed
brightness with its true luminosity.



By analyzing the variation in
apparent magnitude of a
cepheid whose distance is
known over its brightness
period we are able to find a
relationship that links its
absolute magnitude and the log
of its period
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Afterwards we’ve extracted the values of the
apparent magnitude and the periods of
some cepheids which belong to ngc3198
from the images collected by Hubble Space
Telescope
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Ultimately, by plugging the
founds values in the
aforementioned formula
we’ve found the absolute
magnitude and successively
their distance  



STUDY OF THE
VARIABLE
BRIGHTNESS

By plugging the acquired datas in
the software “periodogram”  we’ve
taken into exam the most-likely
periods and afterwards it created
the graphs underneath.

https://exoplanetarchive.ipac.caltech.edu/cgi-bin/Pgram/nph-pgram


01

02

Where d = 49,59 Kpc is the distance of
the Large Magellanic Cloud 

03



EXTRACTING DATAS
FROM IMAGES
from the images gathered by the Hubble Space Telescope,
by removing the background luminosity of the stars of
interest with the tools provided by AstroImageJ, we were
able to obtain the apparent magnitudes of our Cepheids

in order to track the variation in luminosity of the stars,
we’ve repeated the process various times and with two
different filters to get a more accurate average value of
the apparent magnitude

by inputting the acquired data into the Periodogram
software, we examined the most likely periods

https://www.astro.louisville.edu/software/astroimagej/
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this formula gives us the average
apparent magnitude of a single star
spectrum of the filter F555w, which
roughly corresponds to the green filter
normally utilized on telescopes on the
Earth’s surface.
the same process has been done for the
filter F814w, which is almost alike to the
infrared band



CONVERSION TO THE GREEN AND

INFRARED BANDS



Calculate the average absolute V magnitude by means of the
Period-Luminosity relation

Calculate the distance modulus:
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from the distances obtained by the
studies on each Cepheid, we got to the

actual distance of the galaxy, which
results to be:

d=(14.6 ± 0.3) Mpc






