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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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Practical round. Problems to solve

. Spectral observation on an interacting galaxy.

The low-resolution spectra of 15 different regions in an interacting galaxy Arp 86 were observed
by Multi-Object Spectrograph (MOS) on the 2.16-m telescope of Xinglong Station near Beijing,
National Astronomical Observatories of China. The data is analyzed by Zhou et al. (2014, RAA,
14, 1393). The measured fluxes of the [Olll], HB, [NIl], Ha emission lines are shown in Table B7
(see separate sheet). The fluxes are in units of 10~'® erg/s/cm?.

Plot the scatter diagram between log1o([OIIJ/HB) vs. logso([NII}/Ha) for regions in the galaxy.

Draw a dashed curve on the diagram for the diagnostic function:
log1o([ON/HR) = 1.3 + 0.61/({log1e([NI1}/Ha)-0.05}),

given by Kauffmann et al. (2003, MNRAS, 346, 1055). If the point of a region in the diagram is
above this curve, the region can be classified as “AGN” (Active Galactic Nuclei). Determine
which regions can be classified as “AGN”, write the answer in form of «<AGN = “Region ID”" ...».
(“Region ID” are given in the 1% column of Table.B7.)

In your answer book draw a table in form of the following example. Calculate the angular
distance between each region to the center (a = 23"47™04.8°%, & = +29°29'00.6") of the galaxy (in
units of arcsec). Calculate the luminosities of Ha (L(Ha)) for each region (in units of er.g/s),. gnd
then estimate the Star Formation Rate (SFR) for each region based on Ha luminosities,
following the formula:
SFR (Melyr) = 7.9 x 1072 [L(Ha)] (erg/s).
Calculate the metallicities (oxygen abundance in units of log1o(O/H)) of interstellar medium (ISM)
for each region, following the formula:
12 + log1o(O/H) = 8.9 + 0.57 x logso([NII}/Ha).

The redshift of Arp 86 is: 0.016.

Angular Distance
Region ID to the center L(H?) ,3 F/Rr) log10(O/H)
(arcsec) (erg/s) (Moly

1

Plot the radial distribution of the log1o(O/H) of this galaxy. The radial distribution should be
plotted as a scatter diagram: logo(O/H) vs. B, where B is angular distance to the center in
arcsec.

Draw a straight dashed line on the scatter diagram of oxygen abundance (logio(O/H)) radial
distribution to indicate the trend of the profile. If there is a linear relation between l0g1o(O/H) and
B, i.e. as logo(O/H) = A + Bxp, estimate B with a help of graphical method, write the answer in
form of «<B = ...».
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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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Tabnuua k 3apave 7. Table for problem 7.
Region RA. Decl. f(foI) f(HR) f(INI) f(Ha)
ID (J2000.0) (J2000.0) A5007 16583
1 23:47:05.7 | +29:29:37.7 25.4 22.3 44.0 125.0
2 23:47:.06.5 | +29:29:37.7 18.2 28.0 28.5 82.1
3 23:47:04.4 | +20:29:34.8 15.4 246 456 126.0
9 23:47:07.2 | +29:29:22.9 6.45 8.57 12.4 26.8
15 | 23:47:06.3 | +29:29:13.2 119 23.9 140.0 285.0
16 | 23:47:05.3 | +29:29:126 7.13 4.70 14.4 25.8
19 | 23:47:01.1 | +29:29:06.9 24.8 11.8 204 53.3
23 | 23:47.04.0 | +29:29:02.3 10.3 8.63 12.6 43.9
28 23:47:08.0 | +29:28:56.1 103.0 34.7 95.5 276.0
33 | 23:47:03.2 | +29:28:50.7 14.7 16.4 30.0 84.0
34 23:47:01.8 | +29:28:48.3 48.2 25.0 65.5 183.0
37 23:47:08.2 | +29:28:45.0 107.0 33.2 77.4 214.0
43 23:47:02.3 | +29:28:35.5 224.0 1436 407.0 1180.0
45 | 23:47:02.8 | +29:28:33.2 33.7 60.0 97.4 255.0
47 | 23:47:066 | +29:28:29.1 11.5 19.1 33.9 104.0
KoopauHatbl O6cepeaTopus Boalixaii | Ha6n. cranuma CuHnyH

Coordinates

WHO Observatory

Xinglong Observatory

¢ (N/cu.) 37° 32’ 40° 24’
A (E/BA.) 122° 03’ 117° 35’
Yacosoit nosdc Timezone uT+08 UT+08
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