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2πkT
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< |�v1 − �v2| > =
∫

d�v1

∫
d�v2 |�v1 − �v2|ρ(�v1)ρ(�v2) =

(
m

2πkT

)3 ∫
d�v1

∫
d�v2 |�v1 − �v2|e−

m(�v2
1
+�v2

2
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�v =
�v1 − �v2√

2
�V =

�v1 + �v2√
2
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< |�v1 − �v2| > =
√

2
(

m

2πkT

)3 ∫
d�v
∫

d�V |�v|e−m(�v2+�V 2)
2kT .
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< |�v1 − �v2| > =
√

2
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d�v
∫

d�V |�v|e−m(�v2+�V 2)
2kT

=
√

2
(

m
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√
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< vxvy > =
(

m

2πkT

)3/2 ∫
d�v vxvy e−

m�v2

2kT

=
(

m

2πkT

)1/2 ∫
dvx vxe

−mv2
x

2kT ·
(

m

2πkT

)1/2 ∫
dvy vye

−mv2
y

2kT

= < vx >< vy > .
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1 = N
∫ ∞

−∞
dx

κ

(x − a)2 + κ2
= N

∫ ∞

−∞
dx

κ

x2 + κ2
= N

∫ ∞

−∞
dx

1

x2 + 1
= N [arctan x]|∞−∞ = Nπ .
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N =
1

π
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< x > = N
∫ ∞

−∞
dx

xκ

(x − a)2 + κ2
= N
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dx

xκ
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0
dx
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ρ(vr, vϕ) =
(

m

2πkT

)
e−

mv2
r

2kT .
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P (α) =
∫ ϕ0+α

ϕ0

dvϕ

∫ ∞

0
vr dvr ρ(vr, vϕ) =

α

2π
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P (I) = P (III) = 2

(
arctan

a/2

a

)
/(2π) =

arctan(1/2)

π

P (II) = P (IV ) = 2
(
arctan

2a

a

)
/(2π) =

arctan(2)

π
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