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1) Introduction 3) Analysis 4) Results
Exoplanet transits occur when planets that are not part of our solar The transit observation chosen for the photometry depth analysis was HAT-P-56b, an F By averaging the mean spread from the background of two of the most
system pass in front of their parent star relative to our line of sight. This | type star at a distance of 310 parsecs. After going though the photometric process using ideal transits, or those performed on the nights with best seeing conditions
causes the brightness of the star to decrease when the planet passes AlJ, the fit yielded a (*?/df, goodness of fit) of 0.97. The transit depth calculated using (HAT-P-56b and WASP-10Db), the standard deviation of the data after
in front of it, allowing astronomers to deduce properties of the planetary | quadradic limb darkening values (found by Huang et al.), and other parameters obtained performing photometry in AlJ was determined to be 0.0034 ADU, which
system. o from The Extrasolar Planet Encyclopedia is 0.0112 ADU (analog-to-digital units). This translates to 3.69 mmag.

translates to a depth of 12.24 mmag (1073 mag). According to the Exoplanet Transit

Database (ETD), the accepted transit depth is 12.0 mmag, giving an error of 0.23 mmag  Since the decision was made to make the Z-Score, or the allowed number
or 2%. of standard deviations of the mean from the background data 1.7c, we
© HAT-P-56b Transit Curve Fit | estimate the transit depth to be:
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| A later transit observation is planned on being performed to experimentally
gt | 1 confirm this value.
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This dip In brightness Is measured in magnitudes, a unitless number
that Is defined as:
(1) AM = —2.512 log(1—lﬁ—’;
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5) Discussion / Future Work

AF = Change in flux mid transit

Relative Flux

Where: Fy = Flux when not in transit 0.99 L |
» AF _ (R_p)z AT b L e en Now that a lower transit depth limit to within some uncertainty is
(2) Fo ‘R, gpjiaiius off efoplanet ens | . 4 | determined, the University of New Hampshire will be able to contact
S ke I o1 1 Sl T exoplanet survey telescope teams and / or databases to retrieve more
Background Pre Ingress Transit Period Background Post Egress accurate datasets for future research. This essentially will help make the
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0.48 0.5 0.52 0.54 056 0.58 0.6 0.62 0.64 0.66 UNH Observatory more capable to participate in follow-up exoplanet
2) Goals and Methods . transits observed by ground and space based observatories.
Figure 1. HAT-P-56b transit with AlJ fit and noise error bars. Background and transit regions are labeled.
GOALS: Z-Scores, or the number of standard deviations from the mean were used to | Other thesis projects performed by colleagues will make the observatory
The goal Of th|S pI‘OjeCt iS to determine the UNH Observatory minimum prObab|I|St|Ca”_¥ q9term|ne If the transit is Sta“SUCa”y S|gn|f|Cant3 Or. If |t.|S due to noise or more Capable by enabling autoguiding and demonstrating the eﬂ:ects Of
because it allows the university to obtain potential exoplanet datasets The Z-Score shown below was calculated for this transit at 3.57. For example, using a make data collection for transits easier and increase data quality,
from survey telescopes such as NASA’s Transiting Exoplanet Survey 95% confidence level with a Z-score of 3.0 gives a probability of ~ 0.01% of occurrence. potentially lowering the current estimate at the transit depth limit.
Satellite (TESS). We can then confirm and / or perform follow up transit This means the probabllity of the measured transit depth occurring due to random
observations on the newly discovered systems. This allows the fluctuations is < 0.01%., or the transit can be deemed statistically significant.
university’s observatory to become more research capable. | | 35, Histogram of HAT-P-56b Data
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METHODS: WPy (3) Z=
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« Data taken with the UNH
observatory underwent differential
photometry analysis In
Astrolmaged (AlJ).
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Where: x = Transit Depth,
u = Population Mean,
o = Population Standard Deviation
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To determine the minimal transit depth
that we can deem statistically
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« AlJ fits a curve to the transit by

aking the transit beriod. stellar A U significant, we needed a standard s autoguiding respectively will improve the observatories research capabillity
" J it Ip o o deviation and population mean | 4 and potentially provide a lower depth limit.
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SjREteliElole i NS the best Seeing conditions. Figure 2. Histogram of HAT-P-56b, demonstrating statistical significance of depth References:

coefficients as parameters. . : : : -
We needed to determine a Z-Score to set a limit for significance. This value was chosen Exoplanet Diagrams. BlogSpot: The Transit Method, 19 July, 2015 (Diagram)

* AlJ uses this curve and the parameters listed above to estimate at 1.70, corresponding to a approximately 10% chance of the measured transit being due * Huang, C. X, et al. "HAT-P-56b: AN INFLATED MASSIVE HOT JUPITER
planetary radius. This value is used with equations (1) and (2) to error. Standard deviations and means were averaged from WASP-10b, a transit TRANSITING A BBIGHT F STAR FOLLOWED UP WITHK2CAMPAIGN O
to produce a transit depth. observation also performed on a night with ideal seeing conditions. The population mean OBSERVATIONS.” The Astronomical Journal, vol. 130, no. 3, 2015, p. 85.

due to the fit procedure is always nearly one. The Z-Score equation was then solved for (HAT-P-56b Quad LD coefficients) |

- Mean spread and standard deviations from residuals of two X, the transit depth. Uncertainties in this value are calculated using standard error. * Mandel, K., & Agol, E. 2002, ApJ, 580, L171. (Quad LD Fit) -
transits are averaged. An error analysis of the transit allows us * Nelder, J. A., & Mead, R. 1965, The Computer Journal, 7, 308 (Minimization
to estimate the minimum detectable transit with the current After transits are deemed statistically significant, transit depth should be calculated using Method for fit)

limb darkening coefficients, which take into account the darkened edges of a star.

Observatory instrumentation.




