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Abstract

TOI 5907.01 is a candidate exoplanet identified by TESS (Transiting Exoplanet Survey

Satellite) during its mission to search for other planets outside of our solar system. This study

aims to investigate whether a transit occurs on the star at the expected time. The data of TOI

5907.01 was obtained from the observatory at George Mason University, and the software

AstroImageJ was used to reduce the data, plate-solve, and light-curve creation. After generating

the light curve, the data had been off from what was predicted where the dip happened after the

predicted ingress and egress making the result inconclusive.

1. Introduction

Exoplanet transits refer to when a planet passes in front of its host star seen from Earth,

when the planet passes in front of the star it leads to a temporary dip in the star’s brightness. This

method of detecting and studying exoplanets has become one of the most effective ways of

discovering them. TESS or Transiting Exoplanet Survey satellite has been conducting surveys

throughout the sky in order to identify over 5500 exoplanets or TESS Objects of Interest (TOI).

While the TESS missions have greatly expanded from only one object found in 1992 to over
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5500 objects 31 years later, many questions remain unanswered about the diversity and

characteristics of these different exoplanets. In this paper, we present follow-up observations of

TOI 5907.01, the TESS candidate orbiting a star that has a stellar radius of approximately 1.080.

These observations aim to investigate whether transit occurs on the star at the expected time. In

Section 2, we present our observations from TESS and the George Mason University 0.8m

telescope. In Section 3, we present our tools used for the analysis of the TESS light curve for

TOI 5907.01 and our ground-based light curve analysis. In Section 4, we present our light curve

results. In Section 5 we discuss our results and in Section 6 we present our conclusions and

future work.

2. Observation

In Section 2.1 we present the TESS Object of interest TOI 5907.01 and its exoplanet

candidate properties, its host star properties from the TESS Input Catalog, the Gaia mission, and

other archival sources. In Section 2.2 we present a summary of the observational data collected

with the George Mason University 0.8m telescope.

TOI 5907.01 had 228 exposures before and 219 after data reduction with each image

having 80 seconds of exposure and a period of 0.66 days lasting from 2023/07/10 at 21:46 to

2023/07/11 at 04:42. TOI 5907.01 had a stellar effective temperature of 5766 Kelvins (K) and a

stellar radius of 1.080 R* (Rsun).

TOI 5907.01 was observed using a red filter (R) and had an RA and DEC of

21h00m52.77s and +17d06m59.10s

3. Analysis
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In Section 3.1 we present our tools used to analyze the TESS sector light curve using

AstroImageJ. In Section 3.2 we present our analysis of the ground-based light curve using

AstroImageJ.

The tools we used to create the TESS sector light curve were AstroImageJ for the

data-reduction process, generating a measurements table, and the light curve image. ANSVR for

plate-solving the data-reduced science images.

First, we downloaded the 228 exposures and then manually went through each science

image to remove faulty images that were blurred or smudged. Then, we used AstroImageJ’s

CCD Data Processor to conduct the data-reduction process, creating the master dark and the

master flat file used for data-reducing. At first, we tried to align the images, however, this

process did not turn out successful for us due to us not being able to find out where the RA and

DEC coordinate was. Next, we tried another process, plate-solving, using the software ANSVR

which allowed us to center the images around the given RA and DEC coordinates and create a

more accurate light curve. Then, we generated a seeing profile that allowed us to determine the

radius, inner annuli, and outer annuli of the star:
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After, we used multi-aperture photometry to generate our measurement table used to

generate the lightcurve. Then, we used the star's stellar surface gravity, effective temperature, and

metallicity to determine the Linear LD u1 and Quad LD u2 values. Using the data value we

created the lightcurve.

4. Results

In Section 4 we present the data from the light curve generated from AstroImageJ. The

results point towards that there might be transit at the given ingress and egress times from the

relative flux equalizing at the given times; however, the relative flux transit fit shows a clear dip,

but it is off the predicted ingress and egress time, leaving the data to be inconclusive but hints at

a transit.
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5. Discussion

In Section 5.1 we present our interpretation of our results. In Section 5.2 we place our

results into the context of the greater field of follow-up of candidate exoplanets from the NASA

TESS mission.

When examining the two light curves it appears that there isn’t a transit due to data

overlapping the predicted ingress and egress; however, upon inspecting closer some parts of the

data may hint towards a transit exoplanet. In the first light curve, there is a noticeable

equalization of the data in the relative flux as well as other references; furthermore, the relative

flux transit line also shows a noticeable dip in the straight line which indicates that something

had blocked the light, however, the dip is seen to be off the predicted ingress and egress which

may leave the data to be inconclusive.

Though the transit exoplanet that we chose didn’t receive as accurate data as we hoped,

the dip in the light curve could also signify another exoplanet that is orbiting the star because the

predicted ingress and egress are far off from each other which shows that there may not be transit

for that certain exoplanet; however, the other dip may be caused from another exoplanet near the

star.

6. Conclusion and Future Works

In conclusion, we weren’t able to 100% define that there was a transit at TOI 5907;

however, the data can point towards another exoplanet within the area due to the delayed dip in

the light curve. In the future, a more accurate metallicity can help determine the Linear LD u1

and Quad LD u2 values which can improve upon the data produced. Secondly, there can be
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another observation on the same TESS object that could be looking for another exoplanet

orbiting the host star.
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