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Abstract

When an exoplanet transits in front of a star, the subtle light curve dip can be difficult to identify if the data are noisy. The main goal of my research is to improve measurement results. The main method used is ensemble photometry, but initial
improvements were also made to decrease error. Analysis of Tres-1b and Wasp-43b data showed that ensemble photometry had 10% less average measurement error and a smaller residual than differential photometry if high signal to noise stars were
used, though the results of ensemble photometry are heavily dependent on which comparison stars are chosen. | have also created a procedure manual on ensemble photometry for other student researchers at BSU to follow.
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improve results if data are noisy.
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| am refining a procedure manual on ensemble photometry for the

observatory so other students may use it for their own research. A

suspected anomaly was also found in Tres-1b’s data, requiring
further analysis.
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Figure 4: Magnitude vs. time of Tres-1b with the ensemble method (top) and the differential method (bottom). AC k n OW I e d g m e ntS

The methods showed little difference in error with both of them having an average error of 0.001 magnitudes.
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The ensemble method had an average residual value of 0.003 and differential had an average residual value of | would like to give a big thanks to my mentor Professor Jamie Kern
0.004. This is because the differential reference star’s SNR was higher than others used in the ensemble. for guiding me through my research and encouraging me through
Figure 2: Star field photometry for both the differential method everything over this summer.
(left) and the Ensemble method (right) for Tres-1b. A n a IyS | S | would also like to thank the ATP coordinators for all their hard work
to prepare and organize every event that happened and for all the
The magnitude of the target star for ensemble photometry is calculated relative to an artificial great advice we were given.
Equipment magnitude made from the reference stars’ instrumental magnitudes and a real magnitude made from I would also like to thank the Adrian Tinsley Program for funding my
, _ . their standard magnitudes. Eq. 1 is an example of the magnitude equation for two reference stars. summer research.
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* Microsoft Excel - for graphing, calculations and analysis ¢ | I 2 [1] MaxIm DL: CCD imaging software [Computer software]. (n.d.).

e 14" Celestron Edge HD Eq. 1 would be done twice. Once with instrumental magnitudes from photometry for an [2] Variable Star Plotter. (n.d.). Retrieved from https://www.aavso.org/apps/vsp/

« Apogee Alta U47 and FWS5O filter wheel experimental value (m;)and once using known magnitudes of the reference stars for a real value 3] (n.d.). Retrieved from http://vizier.u-strasbg.fr/

. . . , . : : , [4] [http://www.webservices.cz], W. (n.d.). Retrieved from http://var2.astro.cz/ETD/
 Astrodon photometric R filter (mc,-). Then with these values, and the target’s instrumental magnitude, Eq. 2 finds the target’s [5]Fig1: TESS Science Support Center. (n.d.). Retrieved from

standard mMagn itude. https://heasarc.gsfc.nasa.gov/docs/tess/primary-science.html



http://vizier.u-strasbg.fr/
http://var2.astro.cz/ETD/




Accessibility Report





		Filename: 

		ATP Poster for Symposium John L Final.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

