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PART IV

Question 7
|Book 3 subsections are given. |

{a) A standard candle is an ohject of known luminosity embedded in the object
whase distance you want to know. To obtain the distance  you measure the flux
dcngily F received on Barth from the standard candle. and use its known luminosity
L in the cquaﬂ'nn

d = (Li4nEnteE
[23.1]

[For full marks the equation needs to be quoted — it's given in the list at the
heginning of the paper, Fuﬂ nrarks would be awarded for any algebraic variaton of
this equation, including the use of V band quantities. Note that the glossary
definition of a standard candle is incloded: it was not asked for in the question, bt
forms a natural part of the answer, so marks would be awarded. |

b1 (D T_','pc.Eu supernovae reach roughly the same peak luminosity. The light curve
anid spctrum of a supernova wre obtained hy observation. to sce whether it is & Type
Ia. The form of the light curve, and the absence of hydrogen lincs in ils spectrum,

veal o supernova 1o be Type 1 — Type [a is a sub-class. I it is Type la. then we can
estimate its peak luminosity fairly accerately. The flux density at the peak of the
light curve is then measured. The distance of i then obtained from the above
equation. [2.3.3]

(i} The luminosity of a Cepheid varies periodically, with a period that 15 corre laned
with its peak (or average) luminosity in a known manmer - the period-luminosity
relafion. The Cepheid is identified through the form and period of its fight curve,
From its hight curve its period is obtained. ls peak (or average) flux density is also
measured. The pernod-luminogity relation is then used to obiain its peak (or average)
luminosity. The distance d is then obtaned from the above equation. [2.3.3]

Question §
[Boank 3 {subisections are given. | =
fa) A Sevfert galaxy and a starburst galawy both have spiral form.

A Sevlert has a bright point source at the centre of the galaxy - a starburst does
i, The point source exhibits

= yprnthle cmission

= girong, brosd emiskion lines

» excess cmission ot X-ray, UV and IR wavelengths.

Astarburst palaxy has o spobally extemded source that has

= marmow emission lines

* strong emission in the far TR, but ool at X-ray and UV wavelengths,

[Though the glossary 15 useful here, vou are asked to outline the similarites and
differcnees, rather than separately stale the mam features of cach iype of galaxy,
However, information appropriately drawn from the glossary carrics marks.|

(i1 The Seylen palaxy 12 believed o contain an AGN because the source of s
activity is point-like and pear s centre, By contrast, the peculiarilics of a starburst
palaxy originate from an extended region, and seem to be due to a burst of star

Fom aneaiion.
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