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Overview

Light curves are at the heart of Photometry. These are essentially a collection of magnitude observations over a
period of time.

For different types of object (ex. Supernova, Asteroids, Exoplanets, RR Lyrae, etc) the light curve will have different
features. As such, the analysis will be different for each.

Time-series analysis is the application of mathematical and statistical tests to any set of time-varying data in an
attempt to: 1) quantify the variation itself, and 2) use that variation to learn something about the behavior of the
system.

Ultimately, the goals of time-series analysis are to gain some physical understanding of the system under
observation: what makes the system time variable, what makes this system similar to or different than other systems
with similar variability, and so on. The other goal is to perhaps be able to predict future behavior; if not an exact
prediction, then at least some quantification of the limits of the system.

(c) Boyce Research Initiatives and Education Foundation.
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What can we learn from light curves

The record of changes in brightness that a light curve provides
can help astronomers understand processes at work within the
object they are studying and identify specific categories (or
classes) of stellar events.

For a given set of objects (i.e. RR Lyraes, Exoplanets, Supernova,

Brightness (Magnitude)

etc) we generally know what light curves look like.

When a new light curve is generated, it can be compared to
those standard light curves to possibly identify the type of object

being studied.

(c) Boyce Research Initiatives and Education Foundation.

Visit: Boyce Astro @ http://www.boyce-astro.org

9—
|
) |
/
10 1 1 ! 1 1 1
2 4 6 8 10 12
Days | 3



LIGHT CURVES - Light Curve Analysis

BRIEF
0 - T - - T - L i § . — L i L
What is Light Curve Analysis . . .
0.2 }
. - R el .. . -
A scatter of magnitude o4l @ oo T S n | ——
measurements is used to ee o P AF— T LEE e ==
acquire a Iight curve. ® 0.6 | —— . -:—".- - & = - (TR Y -r L
g .._-0. L] .—*.f L , L L N L .“-.
T 08} e emmee e + sunesmmm———" - e . s @ e o S —E——————
Software products employ g ..-.“..-__-f.._‘ Pop— - . .
advanced statistical methods = 1 . a-ﬂq— - b ® o ome s °
tOderiveamedian. ) - P s O - e S S DTS @
1.2 e " eeme— S S ERS SIE es W 28 &
— v . Wmes
This median is noted in the 14 } « o o S « o o -
image here as a red line i - : : . ol |
averaging the measurements e 2454375 2454550 2454725 2454900

for a given epoch (time).

(c) Boyce Research Initiatives and Education Foundation.
Visit: Boyce Astro @ http://www.boyce-astro.org



LIGHT CURVES - Light Curve Analysis

BRIEF
1002 -------- [rryrrrrTY TrrrrrrrTY | BB 7Ty rrrryrY [rr YTy | IR ™

What is Light Curve Analysis -
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What is Light Curve Analysis

In the case of an Exoplanet Transit, the size of the
dip reveals the size of the planet orbit the parent
star through the following formula:

Ry, = R,+/Depth

The length of time between the dips shows the
orbital period of the Exoplanet.
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Summary

Here we have seen simple light curves, complex data sets and exoplanet light curves. Outside of the X and Y-axis
orientations, each light curve is unique and displays characteristics of that type of variable star.

As a final example of how even the same type of variable star can vary, the RR Lyrae class of stars can display the

Blazhko effect.

(c) Bc.
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Questions?
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