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Macondo and Melquiades (12 points).

In 2019, as a part of the NameExoWorlds campaign of the International Astronomical Union, Colombia
was granted an opportunity to select a name for the star HD 93083 and its planetary system. HD 93083
is a K — type dwarf star and has one extrasolar planet orbiting it. Today they are officially known as
Macondo (star) and Melquiades (planet), from the literary ideas of the Colombian writer Gabriel Garcia
Marquez.

This star has an effective temperature of 4995 K and an apparent visual magnitude of 8.3. As per GAIA
DR2, the parallax for Macondo is 35.03 milliarcseconds. You may assume the orbit of Melquiades is
perfectly circular. In the figure you can see the plot of radial velocity of Macondo with respect to the
phase.
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Radial velocity of Macondo (Y-axis in km s~1) as a function of the phase (X-axis).

6.1 Find the wavelength (innm) of peak emission for Macondo in its rest frame (i.e., 2.0pt
ignoring Doppler shifts).

6.2 Find the distance of this system from the Earth (in parsecs) and the absolute  2.0pt
visual magnitude (M) of the star.

6.3 Calculate the mean radial velocity of Macondo (in km s71). 2.0pt
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6.4 Calculate the orbital velocity (in km/s) of Melquiades (v,), if mass of the star ~ 2.0pt

(m,) is 0.7 M, and the mass of exoplanet (m,) is 7 x 10°°kg. Assume that the
orbital plane of the system is edge-on with respect to our line-of-sight.

6.5 Find the orbital radius of Melquiades (in au) and its orbital period (in days). 4.0pt
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MakoHpao n Menkyuagec (12 Toukn).

Mpe32019r., kaTto vacTt oT kamnaHmnsaTa NameExoWorlds Ha MexayHapoaHUs acTPOHOMUYECKN CbH3, Ha
Konymbusa 6e gaseHa Bb3MOXHOCTTA Aa 1n3bepe nme 3a 3Be3gata HD 93083 n HeliHaTa naaHeTHa cucTe-
Ma. HD 93083 e pxyaxe oT cnekTpaneH knac K v okono Hest obukans egHa eksonniaHeTa. [lHec, Te Beve
odunumanHo ce Hapu4vaT MakoHAo (3Be3gaTta) n Menkymagec (nnaHeTtarta), No naes Ha Konymeuinckms
nucaten Mabpuen Napcmna Mapkec.

Tas3wn 3Be3ga nma edekTBHa TeMnepaTypa 4995 K n Bn3yanHa BuanmMa 3ee3gHa senmynHa 8.3. Cnopeg
GAIA DR2, napanakcbkT Ha MakoHzo e 35.03 mas. Moxe aa npuemeTe, 4Ye opbutata Ha Menkymnagec e
naeanHo Kpbroea. Ha ¢ur. 1 Bmxgate rpaduka Ha nbUeBaTa CKOPOCT Ha MakoHAO KaTo PyHKUUA Ha
opbuTtanHaTa ¢dasa.
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NbueBa ckopocT Ha MakoHAO (Mo BepTMKanHaTa oc, B km s~ 1) kaTo GyHKLMS Ha opbuTanHaTa
¢daza (o xopn3oHTanHaTa oc).

6.1 HamepeTe Ha KakBa Ab/XVHA Ha BbAHaTa ( nm) MakoHA0 n3nbyBa Hali-apko  2.0pt
(He oTumTaliTe epekTa Ha Jonnep).

6.2 HamepeTe pa3cTosHMeTO Ha cncTemaTa Ao 3emsaTa (B mapceum) n abcontotHata  2.0pt
BW3yanHa 3Be3jHa BennynHa (M, ) Ha 3Be3jaTa.

6.3 MNpecmeTHeTe cpefHaTa MbYeBa CKOPOCT Ha MakoHAo (B km/s). 2.0pt
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6.4 MpecmeTHeTe opbuTanHata ckopoct (B km/s) Ha Menkyvagec(v,), ako macata  2.0pt
Ha 3Be3aaTa (m,) e 0.7 M, a MacaTa Ha ek3onnaHetata (m,,) e 7 x 10*%kg. Mpu-
emeTe, Ye TbYbT Ha 3peHKe fieXn B opbuTanHaTa paBHUHa.

6.5 HamepeTe pagnyca Ha opbutaTta Ha Menkymnagec (B au) 1 HeliHusa opbutaneH  4.0pt
nepvoga (B gHw).
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Macondo and Melquiades (12 points).

6.1 (2.0 pt)
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