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This assignement cordiseg of four quesions,

Cruestion 1

This guestion refares o Block |, Chaprer [, and carries
8% of the marks for this assignment,

) {45 marksy  The visible-light photons from the Son
that hombard us out of doors are the oulcome of a
Fascinating sequence of vvenis. In no more than abowur
F(i) wierds summarnize these events, in the following
order:

(1} the geperaton of photons inthe solar core,

(it} the photons” journey from the core (o the
photosphere,

(111) the photens’ journey from the photosphere to the
Eanh's surface.

In your summary ke core foonclude purmey times, and
i deseribe and account for any changes in the photon
SpeCirum.

(bl (N marks)  Ler us imagine Lthal we can relrace
much of the photons’ journey in o truly incredibie
spacecraft! Before it bas to tum back, the spacecraft
reaches o depth in the Sun where the density is abour
that of the Eanh’s oceans (1 (0 kg m™),

{11 C¥htain the distance from the centre of the Sun at
which the crafl twms back. Express your answer in
fractions of the solar radies, and in Earth cadi
(6 378 km), Show your wirking.

(1) In acouple of semences, guote the composition of
the Sun at this depth as three mass fractions, and state
whether the fuid 5 chumed by convection

() Caleulate the wemperatore at thiz depeh as a fraction
of the temperature al the centre of the Sun. Show your
working. In a sentence, state why, at this depth, there is
na signifcant fusion of bydrogen,
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{Juestion 2

This guestion relares to Block |, Chapree 2, and carries
28% af the marks for this assignmene.

Various obsesvations have been made of the star
B Ficutio [ *Frctishio™),

{a} (6 marks) Ds wonized calcium spectral hnes e
about the same strength as its hydrogen Balmer lines.
On this basis, estimate its photospheric temperatus. and
hence list the various types of star thal 11 coald be,
illustrating yvour answer with-a sketch of 3 Herzsprung—
Fussell diagram. (3 o d sentences)

{b) {5 marks) s spectral absorption lines are very
narrow. Why does this observation indicare thar [
Fictitro 15 3 supergiant? (3 ar 4 sentences)

() (0 marks) Detailed analysis of the shape of s
spectral lines leads o an estimate of it luminesity of
L5 = 1P L, Calcula the radius of the star, expressmg
your answer in metres grd in solar radii. Show vour
working.

{d) (i marks) For B Fictitio, the Hubbi-:l Space
Telescope obtains an estimate of 2 » 107 W om™ [or the
Aux density over all wavelengths.

{1y Calculate the distance to.the star, ¢Xpressing your
answer in metres, light years, and parsecs. Show your
wirking.
(i} Why is this an epper limit to the distance?

il sentence)
iy Siate whether this distance could be oblmed at

present using the method of geometrical parallax.
(2 or 3 sentences)
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