
Minkowski: a teaser

Tubular Formula: A quick proof for nice cases
WSU & DCC

r

r + ǫ

L = θr

L = θ(r + ǫ)

∆L =
θ(r+ǫ)

θr

= 1 + ǫ

r

= 1 + ǫκ
θ
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Minkowski: a teaser

Tubular Formula: A quick proof continued
WSU & DCC
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∆L =
θ(r−ǫ)

θr

= 1 − ǫ

r

= 1 + ǫκ
θ

L = θ(r − ǫ)

L = θr

r

r − ǫ
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Minkowski: a teaser

Tubular Formula: A quick proof concluded
WSU & DCC

dσ

Πi(1 + ǫκi)dσ

H
n−1(∂(W + Bǫ)) =

∫
∂W

Πn−1
i=1 (1 + ǫκi)dH

n−1

=

∫
∂W

1dH
n−1 + ǫ

∫
∂W

∑
i

κidH
n−1

+ ... + ǫ
k

∫
∂W

∑
s∈S(k)

Πi∈sκidH
n−1

+ ... + ǫ
n−1

∫
∂W

Πn−1
i=1 κidH

n−1
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Minkowski: a teaser

Tubular Formula: A quick proof concluded – really
WSU & DCC

H
n(W + Br) = H

n(W ) +

∫ ǫ=r

ǫ=0

H
n−1(∂(W + Bǫ))dǫ

= H
n(W ) + r

∫
∂W

1dH
n−1 +

r2

2

∫
∂W

∑
i

κidH
n−1

+ ... +
rk+1

k + 1

∫
∂W

∑
s∈S(k)

Πi∈sκidH
n−1

+ ... +
rn

n

∫
∂W

Πn−1
i=1 κidH

n−1

= V
n(W ) +

n∑
i=1

ǫi

i
Vn−i(W )
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