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Set 6

Problem 6.1

Give at least 3 advantages and 3 disadvantages of the nmisitdetechnique(1 point)

Problem 6.2

Consider a lens at a distance of 2 kpc and a source at a disthi€ekpc. Calculate the magnification and
duration of a microlensing event where the lens passes atsastl distance of 0.01 milliarcseconds from the
source for the following lenses: (a) a solar type star, (h)@tdr-mass planet, and (c) an Earth-mass planet.
(2 points)

Problem 6.3

It is usually assumed that gravity dominates the dynamigdasfetesimals bigger than 1 km. Check this with a
direct estimate. To this end, calculate the gas drag foreepanetesimal of radius(in the solar nebula at 1 AU
from the Sun, gas densifygas~ 10-% kg m~3) and then the gravitational force between two planetesirofl
sizesduring their close encounter. At which size are both forcpga& Why is the result far from the expected
1 km? (2 points)

Problem 6.4

Estimate the planetesimal radisistarting from which gravity becomes important with quitaféeedent method.

It is known that, if two planetesimals collide and destrogheather, the resulting fragments will have typical
relative velocities~ 10 m s1. However, the debris cloud might immediately reassemblenbyual gravity.
What is the minimum radiusthat makes such rebound possib{@oint)

Figure 1. (Left) The light curve for the prominent microlensing event OGLEB2-BLG-006. (Right) A
micrometeorite 10 um wide, collected from the antarctiossn®. Brownlee)
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