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1 Introduction

On page 210 of NFCM [1], we find the result (Eq. (3.20))

vf =

(
Lv0 + k

Lv0 − k

)
v0 , (1)

which we shall prove.

2 Proof:

We start off with three givens:
v0 = vf , (2)

and the second is the pair

v0 · r̂0 = −v0 and vf · r̂f = vf , (3)

and the third is the constant of motion kε (from Eq. (3.10)):

kε = Lv − kr̂ . (4)

Therefore, we know that
Lvf − kr̂f = Lv0 − kr̂0 . (5)

From this we get

(Lvf − k)v̂f = (−Lv0 − k)(−v̂0)

= (Lv0 + k)(v̂0) . (6)

Next, we get
(Lvf − k)vf = (Lv0 + k)v0 . (7)

This gives us

vf =

(
Lv0 + k

Lv0 − k

)
v0 . (8)
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