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M = (Ω,F ,Ft, {Px}, {Xt}) L = −(−∆)α/2 (0 < α ≤ 2) R
d

α- E(u, u) = (−Lu, u)m

p(t, x, y) ∂u/∂t = Lu m R
d

(·, ·)m L2(Rd) G(x, y) =

∫ ∞

0

p(t, x, y)dt

3 µ

lim
a→0

sup
x∈Rd

∫

|x−y|≤a

G(x, y)µ(dy) = 0, lim
R→∞

sup
x∈Rd

∫

|y|>R

G(x, y)µ(dy) = 0,

∫∫

Rd×Rd

G(x, y)µ(dy)µ(dx) <∞.

Eµ(u, u) = E(u, u)−

∫

Rd

u2(x)µ(dx)

Lµ ∂u/∂t = Lµu pµ(t, x, y) ([1])

pµ(t, x, y) p(t, x, y)

2

µ pµ(t, x, y) p(t, x, y)

µ

λ(µ) = inf

{

E(u, u) |

∫

Rd

u2(x)µ(dx) = 1

}

[5] [7] λ(µ) > 1

µ



2.1. ([4, Theorem 2.2])

3

(1) µ

(2) µ µ Aµ
t

sup
x∈Rd

Ex[exp(A
µ
∞)] <∞.

(3) x 6= y pµ(t, x, y)

∫ ∞

0

pµ(t, x, y)dt <∞.

λ(µ) = 1 µ pµ(t, x, y) p(t, x, y)

3

(d, α) = (3, 2) ([2, 5])

2.1 (2)

Ex[exp(A
µ
t )] (p

µ(t, x, y) )

( 2014 )

2.2. ([6, Theorem 1.1], [8, Theorem 4.7])

µ h(x) Lµ

Eµ(h, h) = 0 pµ(t, x, y)

lim
t→∞

1

t
d

α
−1

∫

Rd

pµ(t, x, y)dy =
αΓ(d

2
) sin(( dα − 1)π)

21−dπ1− d

2Γ( dα )
·
h(x)

〈µ, h〉
, (1 < d/α < 2).

lim
t→∞

log t

t

∫

Rd

pµ(t, x, y)dy =
Γ(α+ 1)

21−dπ−
d

2

·
h(x)

〈µ, h〉
, (d/α = 2).

lim
t→∞

1

t

∫

Rd

pµ(t, x, y)dy =
〈µ, h〉h(x)

(h, h)m
, (d/α > 2).

〈µ, h〉 =

∫

Rd

h(x)µ(dx)

3

2.1 (3)

∫ t

0

pµ(s, x, y)ds t → ∞

3.1. ([9, Theorem 1.1])

µ h(x) 2.2 pµ(t, x, y)

lim
t→∞

1

t
d

α
−1

∫ t

0

pµ(s, x, y)ds =
αΓ(d

2
) sin(( dα − 1)π)

21−dπ1− d

2Γ( dα )
·
h(x)h(y)

〈µ, h〉2
, (1 < d/α < 2).



lim
t→∞

log t

t

∫ t

0

pµ(s, x, y)ds =
Γ(α+ 1)

21−dπ−
d

2

·
h(x)h(y)

〈µ, h〉2
, (d/α = 2).

lim
t→∞

1

t

∫ t

0

pµ(s, x, y)ds =
h(x)h(y)

(h, h)m
, (d/α > 2).

pµ(t, x, y)/h(x)h(y) h-

3.1 h(x)h(y)

d/α > 2

d/α ≤ 2

Pinchover [3, Theorem 1.2]

3.1 t

2.2 2.2

Ex[exp(A
µ
t )] = Ex

[

1 +

∫ t

0

exp(Aµ
s )dA

µ
s

]

= 1 +

∫ t

0

∫

Rd

pµ(s, x, y)µ(dy)ds = 1 +

∫ t

0

pµsµ(x)ds

Gµ
βµ(x) β → 0 µ

3.1

µ ν Gµ
βν(x)

ν(dy) = pµ(ǫ, x, y)m(dy)
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