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Menkalinan (B Aurigae) (13 points).

Almost half of the stars that we see are either binary or multiple star systems. A well-known example of
this is Menkalinan (Beta Aurigae), which was initially thought to be a single star, but today recognised as
a binary system comprising two stars that we will refer to as Menkalinan A and B. In the following figure,
a spectrum of the system (obtained by the observatory of the Universidad de los Andes, in Bogota) is
shown:
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Spectrum of Menkalinan binary system in the region of Ha. Y-axis is for the relative flux, and X-axis
measures wavelengths. Menkalinan A is marked as A in the graph, and Menkalinan B is marked as B.

Answer the following questions using the plot and noting that the wavelength of Ha/line in the laboratory
frame is 656.28 nm. Assume circular orbits, and assume that the binary system as a whole is at rest with
respect to the observer.

71 In the spectrum, we can see the Ha line for each star in the system. Calculate  5.0pt
the line-of-sight velocity of each star (km/s) and determine, at the time of this
observation, which of the two stars is moving towards us.

7.2 The binary systemis located 81.1 light years from Earth and has an orbital period  4.0pt
of 3.96 days. The semi-major axis for Menkalinan B (smaller star) was measured
to be 3.35 milliarcseconds. If the mass ratio of the two components is 1.026, find
the total mass of the system (in solar masses).
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to estimate the luminosity of each star (in solar luminosity).

7.3 Calculate the individual masses of Menkalinan A and B in solar masses. 2.0pt
7.4 Since Menkalinan A and B are main sequence stars, use the relation: 2.0pt
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MeHkanuHaH (B Aurigae) (13 Toukun).

MouTn NonoBMHaTa OT 3BE3ANTE, KOUTO HabNtoAaBaMe ca YacT OT ABOVHW NN KpaTHU cnctemun. lobpe
n3BecTeH NpuMep e MeHkanmHaH (6eta ot Konap), 3a KOATO MbPBOHAYaNHO CE e CUMTANO, Ye € eNHUNYHA
3Be3/a, HO AHecC ce 3Hae, Ye e YacT oT ABOliHa cucTema. Ha cneaBaluaTa purypa e mokasaH cnekTbp Ha
cucTemarta (nony4deH oT obcepBaTopuaTa Ha Universidad de los Andes, in Bogota):
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CneKpr Ha ABOVIHaTa cnctema Ha MeHkanuHaH. Mo BepTMKaaHaTa OC € HaHeCeH OTHOCUTENTHUAT NOTOK,
a Mo XOpU30HTa/iHaTa AbJ/IKMHATaA Ha BbJ/1HATA.

MeHkanuHaH A e otbensizaHa ¢ A Ha rpadukaTa, a MeHkannHaH B ¢ B.

OTroBopeTe Ha c/iegBallTe BbNPOC, N3N0oN3Baliky rpadukaTa 1 3Haelku, Ye nabopatopHaTa Ab/KNHA
Ha BbaHaTa Ha AVHUATa Ha e 656.28nm. NpremeTe, ye opbUTUTE Ca KPbroBY, a CbLLO Taka, Ye LeHTbLPbLT
Ha MacuTe Ha cucTeMaTa He ce ABMXXU OTHOCHO HabnogaTens.

71 B cnexkTbpa, MOXeM Ja BUAUM NMHUATA H o 3a BCAKa efHa oT 3Be3guTe B cmcte-  5.0pt
MaTa. [pecMmeTHeTe nbyeBaTa CKOpPOCT (B km/s) 3a BCsika 3Be3ja U onpegenete
KOA OT TAX Ce e an|6n|/|>KaBana KbM HacC Mo BpemMe Ha Ha6}1}0,£|,EHVIeTO.

7.2 [lBoHaTa cucTtema ce Hamupa Ha 81.1 CBeTIMHHU roguHM OT 3emsATa 1 nma op-  4.0pt
6uTaneH nepuog 3.96 roguHu. ViamepeHo e, ye ronsamarta noayoc Ha opburtarta
Ha MeHkannHaH B (no-mankaTa 3Be34a) e 3.35 mas. AKO OTHOLLIEHMeTO Ha Ma-
cuUTe Ha ABeTe KoMmroHeHTU e 1.026, HamepeTe nNbJ/iHaTa Maca Ha cuctemara (B
CNbHYEBU MacK).
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7.3 HamepeTe nootaenHo Macute Ha MeHkannHaH A v B. 2.0pt

7.4 Tbii KaTo 1 ABeTe 3Be34u fiexxaT Ha [naBHaTa nocnefoBaTeNHOCT, nsnonseante  2.0pt
Bpb3KaTa:

L _ My,
L@ MO
3a Ja OLeHnTe CBeTUMOCTTa Ha BCsAKa efHa OT 3Be3auTe (B CTbHYEeBN CBETU-
MOCTW).
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Menkalinan (B Aurigae) (13 points).

7.1 (5.0 pt)
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