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̑
ϙςϯγϟϧ V (r) =

k

rn
(k > 0, n ! 1)Λͭத৺ྗʹΑΔ࣭ྔmͷཻࢠͷࢄཚΛ͑ߟ

Δ. ͜͜Ͱ, ྗͷத৺͔Βཻࢠ·ͰͷڑΛ rͱ͠, rͷ࠷খΛ r0, ྗͷத৺ͷ·ΘΓͷ

֯ӡಈྔͷେ͖͞Λ h(> 0)ͱ͠, ແݶԕํͰͷཻࢠͷ͞Λ v∞ͱ͢Δ. ҎԼͷ͍ʹ

͑Α.

(i) r = r0ͷ࣌ͷཻࢠͷ͞ v0ΛٻΊΑ.

(ii) ཚ֯Θ͕ࢄ

Θ = π − 2

∫ u0

0

du√
u2
0 − u2 + 2m

h2 [V ( 1
u0
)− V ( 1u)]

Ͱ༩͑ΒΕΔ͜ͱΛࣔͤ. ୠ͠, u =
1

r
, u0 =

1

r0
ͱ͢Δ.

(iii) ϙςϯγϟϧ͕ V (r) =
k

r
(k > 0)Ͱ༩͑ΒΕΔ߹ͷࢄཚͷඍஅ໘ੵΛಋग़

ͤΑ.



An English Translation:

Basic Mechanics

̑
Let us consider a particle of mass m scattering under the action of a central force by a

potential V (r) =
k

rn
(k > 0, n ! 1) where r denotes the distance between the particle

and the center of the central force. Let r0 be the minimal value of r, h(> 0) be the

magnitude of the angular moment around the center of the central force and v∞ be the

speed of the particle at r = ∞ . Answer the following questions.

(i) Obtain the speed v0 of the particle at r = r0.

(ii) Show that the scattering angle Θ is given by

Θ = π − 2

∫ u0

0

du√
u2
0 − u2 + 2m

h2 [V ( 1
u0
)− V ( 1u)]

where u =
1

r
and u0 =

1

r0
.

(iii) Derive the scattering differential cross section in the case that V (r) =
k

r
where k is

a positive constant.
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