Other comments:
I switch between present and past tense a bit. Which would be better for this paper?
Abstract
TO BE WRITTEN LAST
Introduction
Contact binary systems, through their periodic motions and interactions, give insight not
only stellar evolution but also shed light on the masses, sizes, densities, shapes, and orbits of the
objects in the system (The Catalina Surveys Periodic Variable Star Catalog). However, the
quantitative description of the orbiting objects is only a rough estimation, one which can be
improved by augmenting the amount of data available for each system and by using more
sensitive instrumentation. It is for this purpose that we here provide not only the resulting light
curves of those contact binary variables discovered by the VSP team at Southern Methodist
University, but also the raw data from the Robotic Optical Transient Search Experiment
(ROTSE-I) telephoto array. The raw data from ROTSE-I is only available to the public, in a
limited form, through the Northern Sky Variability Survey (Northern Sky Variability Survey:
Public Data Release). It is our hope that the raw data associated with each of these variables
might aid future researchers in refining the characteristics of these contact binary systems. (THIS
IS VERY SHORT WHAT ELSE SHOULD I ADD)
Instrumentation and Methods
I INCLUDED DESCRIPTIONS OF THE INSTRUMENTATION FOR ROTSE/NSVS,
SUPERWASP, AND ASAS-SN, ARE THERE ANY OTHER TELESCOPES I NEED TO
INCLUDE AND WHAT WOULD BE THE REFERENCE ARTICLES FOR THOSE
The primary data source for the presented contact binaries is the ROTSE-I telephoto
array. The array consists of four telescopes arranged in a 2x2 configuration, each with an 8° and
14” pixels (An Untriggered Search for Optical Bursts). The ROTSE-I Orphans (I NEED A
SECTION ON THE DISTINCTION BETWEEN ORPHANS AND NSVS) data was enhanced
with any other public data sources available for a given system at the time of initial discovery.
Data from the Northern Sky Variability Survey (NSVS) is invaluable in the phasing process as it
also is sourced from the ROTSE-I telephoto array and thus has the same baseline as Orphans
data points (REFINE THIS WITH MORE TECHNICAL TERMS). For many of the variables,
the most abundant data source is the Super Wide Angle Search for Planets (SuperWASP).
SuperWASP consists of two identical robotic telescopes, one in the northern hemisphere and one
in the southern, at which images are taken simultaneously by eight wide angle cameras each
night for a total of 200 billion data points as of 2010 (The first WASP public data release). Each
telescope has eight lenses (Canon 200 mmf/1.8) feeding a 2048 × 2048 thinned CCD with a pixel
size of 13.5 μm, and a field of view of 7.8 × 7.8 degrees (61 sq. degrees) per camera and an

angular scale of 13.7′′ pixel−1 (The first WASP public data release NOTE THIS SENTENCE
WAS COPY AND PASTED SO IF YOU COULD RE-PHRASE THESE TECHNICAL BITS I
WOULD APPRECIATE IT). The most recently catalogued variables include data from the
All-Sky Automated Survey for Supernovae (ASAS-SN), which has five stations located around
the globe. Each station consists of four 14cm aperture Nikon telephoto lenses, each with a
thermo-electrically cooled, back-illuminated, 20482, Finger Lakes Instruments, ProLine CCD
camera. The field of view of each camera is roughly 4.5 deg², the pixel scale is 8”, and the image
FWHM is ∼2 pixels. Observations are made using the V (original two stations) or g (three new
stations) band filters and three dithered 90 s exposures (The All-Sky Automated Survey for
Supernovae (ASAS-SN) Light Curve Server v1.0 NOTE THIS SENTENCE WAS COPY AND
PASTED SO IF YOU COULD RE-PHRASE THESE TECHNICAL BITS I WOULD
APPRECIATE IT)
The raw images taken by ROTSE-I were reduced to light-curve construction using a
co-addition and recalibration phase and filtered to remove nights displaying instrumentation
problems or poor observation conditions. This process is detailed in full in An Untriggered
Search for Optical Bursts and Kehoe et al. (2001a, 2001b). The data are then sorted into match
structures, and the find_burst program is run on the match structures THIS SENTENCE NEEDS
BETTER PHRASING. This IDL program created by the VSP team further filters the data by
analyzing the variation in magnitude, the significance of the maximum variation, and the
chi-squared value with respect to constant brightness. The magnitude parameter is typically set
with 0.1 UNITS, the variation parameter is typically set with 3 UNITS, and the chi-squared
parameter is typically set with 2 UNITS as the minimum threshold. The find_burst function
returns the lightcurve containing the MJD epoch, magnitude, and magnitude error for every
object meeting the statistical criteria of the program. These light curves are visually scanned to
discern those most likely to be variables. The data for the most promising objects is collected
over several nights, and then formed into a folded light-curve using single_phase, a cubic spline
fit algorithm created by the VSP team. For more difficult object, Period04 is used as a secondary
method of calculating probable periods. Period04 is a software package by Lenz and Breger
capable of nonuniformly spaced time-string analysis to obtain frequencies associated with the
data (Studies of FCAPT uvby Photometry with Period04: The mCP Stars HD 5797, HD 36792,
HD 27309, HD 47913, HD 74521, HD 120198, HD 171263, and HD 215441). Once a plausible
period and amplitude are established for an object, the variable type is identified and the object is
submitted to the International Variable Star Index for further review. All objects presented in this
paper have been examined and approved by VSX.
Data
This section is very technical and is something I want to write with either Farley or Kehoe
present.

Measurements from Orphans and other data types, match structures not at light curve level, ie.
relative photometry after initial processing
Table of data for this field, this field, etc. itemize objects in each field and number of
observations per night and number of nights for each field (correspond with Kehoe and look at
dates and nights from match structures)
Kind of data, smaller section
Brief paragraph on NSVS, ASAS, SuperWASP, etc. (use VSX references and SuperWASP paper
on exoplanets or their website)
Access to raw Orphans data (Database made by Daniel)
Results
The overwhelming majority of contact binaries identified and catalogued by the VSP team are W
Ursae Majoris-type eclipsing variables (EW). The short period, typically less than one day, lends
itself well to the night by night approach used by the VSP team. The relatively swift changes in
magnitude allow the find_burst program to easily flag these variables. The absence of plateaus in
the light-curves, due to the near constant variation in magnitude, BETTER PHRASING
optimizes the effectiveness of the cubic spline fit algorithm and makes the period of these
variables more identifiable. The finalized light-curves for three Ursae Majoris-type eclipsing
variables identified by the VSP team are displayed below. The data clearly show a near
continuous variation in magnitude due to the overlapping atmospheres of the contact binaries.
There is no sustained period of time during which the light from both stars is visible. The
light-curves also illustrate the shorter periods of these type EWs.

The table below lists all type EW contact binaries identified by the VSP team.
Name

Magnitude Range

Passband

Period (d)

Type β Lyrae-type eclipsing systems (EB) lend themselves well to the VSP team’s approach for
many of the same reasons as type EW systems, namely their similarly short periods and
continuously variating magnitude. The finalized light curves for three EB systems are displayed
below. The data exemplify the key characteristics of EB variables. The near constant variation in
magnitude due to the overlapping atmospheres of the stars in the system, a clear primary and
secondary minima because of the ellipsoidal nature of the system, and short periods.

The table below lists all type EB contact binaries identified by the VSP team.
Name

Magnitude Range

Passband

Period (d)

Rotating ellipsoidal variables (ELL) were also observed and catalogued by the VSP team due to
the same properties displayed by EW and EB systems that allowed these variable to be detected
by the strategies employed by the VSP team. The data show short periods characteristic of
close-orbiting contact binary systems.

The table below lists all type ELL contact binaries identified by the VSP team.
Name

Magnitude Range

Passband

Period (d)
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