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Question 1:
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From conservation of kinetic (Emevz) and potential energy (4;?) follows that the
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Rutherford scattering angle of an electron scattered by an ion in plasma is:
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cot (£) = HTee

Derive the expression for the impact parameter bo of large angle deflections for electrons
colliding with ions with y = 90° and obtain a new expression for the scattering angle in
terms of b and bo. Find the distance A, travelled by the electron until the large angle collision
has taken place, i.e. the collision time time 7. Hint: By definition the average number of ions
in volume Vis: n;mbhé A, = 1.




Question 2:

Obtain an alternative derivation of scattering of particles in plasma for an electron colliding
with an ion, starting from computing the scattering angle y in terms of the impact
parameter b.

The r.m.s. angle of the small deflections is: (A82) = N(b) - x2(b), where the number of ions
between b and b+db is N(b) = n;2mbA,.db . And for small angles: cot (X/z) ~ Z/X'

Assuming a large number of small angle deflections, find the distance A, travelled before the
r.m.s. deflection is 90° by integrating over all impact parameters. Do this through computing
the total angle accumulated during
collisions in terms of the impact
parameter b. Integrate with limits,
defining the Coulomb logarithm:

bmax = Debye length

bmin = deBroglie length

Obtain the collision time t, in terms of
the electron velocity Ve.

Question 3:

Estimate the collision time 7, of the large angle deflections and show that the small angle
deflection probability is much higher than for large angle deflections with y = 90°.



