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Practical round. Problems to solve

. Transiting extra-solar planet.

The transit of an extra-solar planet (TrES-3b) across a star (TrES-3) was observed by the
1-m telescope of Weihai Observatory (WHO) on April 16, 2009, using the broad-band \
filter and a PI CCD. The photometric data (selected part from the original one) are given
in the Table 6 (see separate sheet), the time is in Julian days, and my is the V-band
magnitude.

Plot the transit light curve (magnitude vs time), determine the moment of mid-transit (the
deepest transit) and write result (in Julian days) in form of &«Tmig = ...», estimate the
duration of the transit (in days) in form of «T4 = ...», determine the depth of the transit (in
magnitudes) in form of <D = ...» .

Give the formula and calculate the radius of the extra-solar planet TrES-3b R, (in units of
the radius of Jupiter: R ypiter, Write the answer in form of «R, = ...»). The radius of the star
(TrES-3) is known to be 0.813 radius of the Sun, Rs = 0.813 Reun.

Estimate the approximate value of the angle i, in unit of degrees (°) between the axis of
this planet's orbiting and the line of sight of the observer. Write the answer in form of
«i=..».

The next mid-transit moment after the above transit event was: JD = 2454939.578. The
mass of the star (TrES-3) is known to be 0.924 mass of the Sun, M; = 0.924 Mgyn.
Calculate the orbital period of TrES-3b (in units of days, in form of «P = ...»), and the
semi-major axis of the orbit (in units of au, in form of «a = ...»).
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7.2.
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Practical round. Problems to solve

Extinction in terrestrial atmosphere.

Extinction is a term used in astronomy to describe light attenuation due to its absorption
and scattering.

A star (a = 22"02™40°, 5 = +42°14'41") was observed at different zenith distances on
October 26, 2017 (after its upper culmination at 11:34:20 UT), at the Weihai Observatory
(WHO) of Shandong University. Astronomers use parameter F(z), air mass, as an
extinction characteristic, F(z) = 1/cos(z) if the zenith distance (2) is smaller than 60°. The
atmospheric extinction equation can be written as: my = mo + K-F(z), where mq is the
magnitude of the star without atmospheric extinction, K is the atmospheric extinction
coefficient. Table 7 (see separate sheet) gives the observing times (UT, in units of hour)
and the measured magnitudes (my) of the star.

Draw the table (similar to that you see below) in your answer book. Calculate zenith
distances, z, in unit of degrees (°), for given observing times in 15t column, and write the
result into the 2™ column. Calculate the air mass (F(z)) for different zenith distances, and
write the result into the 3™ column.

UT obs (hour) 2 (%) F(2)
12.49484

Plot the scatter diagram between magnitudes (my) vs. air mass (F(z)). Draw a straight
dashed line on the plot to indicate the linear relation between my vs. F(z).

Estimate the atmospheric extinction coefficient (K) and the magnitude of this star without
atmospheric extinction (mg) with help of graphical method, and write results in forms of
«K=..» «mp=..».

Determine the magnitude (mz) of this star as it was observed in zenith, and write result in
form of «mz = ...».
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Ta6bnuua k 3apaue 6. Table for problem 6.
time (JD) my

2454938.220 12.4080

2454938.231 12.4094

2454938.239 12.4074

2454938.244 12.4074

2454938.248 12.4144

2454938.251 12.4217

2454938.257 12.4261

2454938.261 12,4292

2454938.267 12.4353

2454938.274 12.4365

2454938.279 12.4333

2454938.283 12.4267

2454938.287 12.4254

2454938.294 12.4172

2454938.297 12.4146

2454938.304 12.4102

2454938.314 12.4075

2454938.324 12.4086

AneMeHTLI Op6UT U husnyeckme xapakTepucTukn ConHua, 3emni, JlyHbl U OnuTtepa
Parameters of orbits and physical characteristics of Sun, Earth, Moon and Jupiter

CpeaHee Cuinepuieckun JKe- | oOkeaTto- Cpen- | Yckop. | Makc.
HeBecHoe paccTosiHue oT nepuoa obpatleHus LieH- puarnbH. HAS cBOO. Gneck,
Teno, LeHTpanbHoro Tena TpUck- | auamerp | Macca | nnoT- nas. Bua. ¢ | Anb-
nrnaxera B B B 3 Ter, Hom'g y nog. 3eM)nM beno
acmp. MnH. | mponuY. | cpedHux Xy
e0. KM apodax cf_,vmkax e o 102‘ ke | &M m/c
Average distance to Sidereal EC- Equat. Av. Grav. Max.
Body, central body (or analogous) period | centri- | diameter Mass den- | acceler. [ magn. Al-
planet u} u? . ml i city i sity 5 at su;f‘ Ef:_ro&?\ bedo
astr. min. ropica in a
units km y&rs days e km 10" kg | glem™ | m/s e
. 1,6:10° | 2510" | 22:10° 8-10" 1392000 | 1989000 | 1,409 -26,8"
ol 1000 | 1496 | 1,000 | 365256 | 0017 | 12756 | 59742| 5515| 9,81 0,36
i s 0,00257 | 0,38440 | 00748 | 27,3217 | 0,055 3475 | 0,0735| 3,34 1,62 | -127™ | 0,07
ﬁg}gﬁp 5204 | 7786 | 11862 | 433259 | 0048 | 142984 | 18998 | 1,33 | 2486 | -27" | 066

**) B cpefHeM npoTUBOCTOSHUA. **) In mean opposition.
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Ta6bnuua K 3apade 7. Table for problem 7.
UTops (hour) my
12.49484 16.9040
12.76648 16.9195
13.30982 16.9135
13.68151 16.8938
13.85316 16.9306
14.12483 16.9460
14.39651 16.9420
14.66817 16.9520
14.93982 16.9528
15.21151 17.0046
15.48372 17.0630
16.02750 17.1581
KoopauHaTs! O6cepesatopus Baiixait | Habn. craHuus CuHnyH
Coordinates WHO Observatory Xinglong Observatory
@ (N/cuw.) 370 32' 40° 24’
A (E/BA.) 122° 03’ 117° 35
YacoBoit nosac  Timezone uT+08 uT+08
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