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Our sun is not unique in having a planetary system, most of the stars within

our galaxy have planets orbiting them. These planets outside of our solar

system are referred to as exoplanets. The field of study regarding exoplanets is What to Consider When ChOOSing a Tar get Star Ima g C Ca]_ibration

relatively new, with the first confirmed exoplanet being discovered in 1992. > Sky Location
Building a large database of observations is essential for cataloguing and > Brightness » Time of Transit Fig. 2: Shown here is an uncalibrated (left) and a calibrated image (right) from an observation of WASP-43b.

improving our understanding of exoplanets. There are various methods for > Depth of Transit > Weather Calibration requires 3 images: a master flat field, master bias, and master dark (each created from an average of
16+ 1mages). Flat Field frames correct for vignetting, obstructions in the light path, and photo response non-

Stellar Parametetrs uniformity. Dark frames remove electronic noise introduced by the CCD camera’s electronics. Bias frames reduce
the dark fixed-pattern noise of the CCD image sensor (“hot pixels”).

detecting exoplanets, but one of the more prominent methods (and the
method used during this project) is known as the transit method (See Fig. 1).

Parameter WASP-43 QATAR-1b
Guide Star Catalogue GSC 05490:00141 GSC 04240:00470
Magnitude 12.4 12.84
Effective Temperature (K 4500 * 100 5010 = 90
Spectral Type KOV MOV
Radius (Rg) 0.651 £ 0.005 0.80 * 0.04
. . . Mass (M) 0.688 £ 0.037 0.838 £ 0.043
Density (g/cm?) 2.562 £ 0.080 2.286 £ 0.074
. Distance (pc) §7.7 + 0.3 185.6 + 0.8
% °e | l Table 1: This table shows the information needed for observation and analysis..
= : | Magnitude values were taken from the Exoplanet Transit Database and all other
'%D l . o : stellar parameters were taken from NASA’s exoplanet archive (see references). .
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These alterations are referred to as Transit Timing Variations (T'TVs). Many of shows the detrended data with a transit model fit
these TTVs can be on the order of minutes or less per year, making multiple - o fgh o o Aty ) i and 1t’s from this model fit that all observed ’
observations over a long period of time a necessity in studying them. Possible AT R -_H\'\_¥- ML ﬁ_._'_ﬁ/ﬁ_._'_._‘ 1 planetary parameters were calculated from (see
causes of TTVs could be: ] table 2). Unfortunately, due to poor weather and
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» Tidal orbital decay Fig. 3: Transit observation of WASP-43b taken on April 1, 2024

Fig. 3: Transit observation of QATAR-1b taken on February 7, 2024
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