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Outline of Talk 

ωKirksville and Truman State University 

ωAstronomy & Astrophysics Research at Truman State 

ωVariable stars and eclipsing binary stars 

ωDifferential Photometry 

ω[ƛƎƘǘ /ǳǊǾŜ ŀƴŀƭȅǎƛǎ ŀƴŘ ǘƘŜ hΩ/ƻƴƴŜƭƭ ŜŦŦŜŎǘ 

ωOpportunities presented by survey missions like Kepler 

ωDSLR Photometry 

ωHow you can contribute 



Truman State University 
YƛǊƪǎǾƛƭƭŜΣ aƛǎǎƻǳǊƛΥ άaƛǎǎƻǳǊƛΩǎ bƻǊǘƘ {ǘŀǊέ 



Light Pollution Map 

http://www.cleardarksky.com/ 



Truman State University 

ωPublic liberal arts and science institution 
 

ωUndergraduate student population of about 6000 
 

ωPhysics department has 7 permanent faculty members 
 

ωAround 10-15 physics graduates every year 
 

ωOur program offers BS and BA in physics and a physics 
minor. 

ωAstronomy minor introduced last year (9 minors in two 
years + 6 enrolled) 

ωAstrobiology minor to be introduced in Fall 2017 



The Truman Observatory 

ωThree CCD cameras 

ωSeveral smaller 6 and 8 inch scopes 

ωUpgrade to 17-inch Planewave and 
Paramount (Summer 2016) 

ωNURO ς 31 inch scope @ Lowell 
14-inch Meade LX200GPS  

telescope 

ST-8300 SBIG CCD camera 



Astronomy & Astrophysics 
Research @ Truman State 
Undergraduate Students 

ÅTyler Gardner, Gage Hahs (Phys): Eclipsing Binary Stars 

ÅCharlyn Ortmann (Phys): Astrobiology, EB stars 

ÅNathan Scott, Nicole Fiore (Bio): Astrobiology 

ÅIngrid Roettgen (Comm), Steve Pankey (Phys), Eric Hilker 
(Bio): Light Pollution 

ÅKaila Lorenzen (MACC): Light Pollution 

Funding:  Missouri Space Grant Consortium (MOSGC), Missouri EPSCoR 
 Office of Student Research (OSR), Truman State University 



Astronomy & Astrophysics 
Research @ Truman State 

ÅVariable Stars 

ïEclipsing Binaries 

ïd-Scuti variables 

ÅExoplanet transits 

ÅLight Pollution 

ÅDSLR Photometry 

ωBinary Star Evolution 

ωHabitable Zones around 
Stars 

ωAstrobiology 

Outreach 

ÅΨ{ǘŀǊƎŀȊŜǊǎΩ ǎǘǳŘŜƴǘ ŀǎǘǊƻƴƻƳȅ Ŏƭǳō 

Å5-с ΨƻǇŜƴ ƘƻǳǎŜǎΩ ŀƴŘ ǎǇŜŎƛŀƭ ŜǾŜƴǘǎ ǇŜǊ ǎŜƳŜǎǘŜǊ 



Binary Stars: Why study them? 

ÅAround 50% of stars in the Galaxy 
are thought to be part of a binary 
system. 

ÅDetermine masses of components 

ïRadii can be determined for stars in 
eclipsing binaries 

ÅTest the theory of stellar structure 
and stellar evolution 

ÅMass Transfer and accretion disks 

ÅStudy of compact objects 

ÅStar spots 
Picture Credit: Gavin 
Ramsay 

Picture Credit: Rob Hynes 



Binary Stars: Why study them? 

ÅRelatively easy way to 
introduce undergraduate 
majors and motivated high-
school students to 
astronomy research. 

Å Relatively easy for amateur 
astronomers to meaningfully 
contribute to our collective 
scientific knowledge base. 

Picture Credit: Gavin Ramsay 

Picture Credit: Rob Hynes 



Variable Stars 



Variable Stars: Types 

ÅThere are different ways to classify variable stars. 

ÅOne way is to classify them based on the reason for 
variability: 

ïgeometric variables, 

ïpulsating variables and, 

ïeruptive variables 

ÅCƻǊ ƻǳǊ ǇǳǊǇƻǎŜǎ ǘƘŜ ΨƎŜƻƳŜǘǊƛŎ ǾŀǊƛŀōƭŜǎΩ ŀǊŜ 9ŎƭƛǇǎƛƴƎ 
Binary (EB) systems, though exoplanets and systems 
containing a disk or dust would also fall under this 
category. 

http://astro.unl.edu/naap/ebs/animations/ebs.html 



Eclipsing Binary Stars: What are they? 

http://kepler.nasa.gov/ 



Types of EBs 
ÅEA: Algol type variables 
ÅClearly defined eclipses with a definite 

start and end point 
 

ÅEB: b-Lyrae type variables 
ÅClearly defined eclipses, but may show 

variations outside eclipse; mainly due to 
non-spherical nature of components 

ÅDepth of minima are significantly 
different 
 

ÅEW: WUMa type variables 
ÅA continuously varying light curve with 
ǳƴŎƭŜŀǊ ΨǎǘŀǊǘΩ ŀƴŘ ΨŜƴŘΩ Ǉƻƛƴǘ ŦƻǊ 
eclipses.  

ÅBoth components are severely distorted 
from spherical shape. 

ÅDepth of minima are comparable 



Eclipsing Binary Stars: Resources 

ÅAAVSO (aavso.org) 

ïVSP [Star Charts] 

ïVPHOT [Photometry tool] 

ïVSTAR [Light Curve plots] 

ïAPASS [Standard stars] 

 
 

ÅUniversity of Krakow EB Ephimeris (http://www.as.up.krakow.pl/ephem/) 

 

 


