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Time-Domain Boundary Element Method for Multi-Group Neutron Diffusion Equation
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This paper is concerned with the formulation of the time-domain operational quadrature bound-
ary element method (TOQBEM) for the multi-group neutron diffusion problems. An simple

form of the Laplace transform of the fundamental solutions of the system of diffusion equa-

tions, that plays the main role in TOQBEM analysis, is derived here. The derivation method

is based on Hörmander’s method, and the fundamental solution is expressed by the eigenvalues

and the eigenvectors of the coefficient matrix of the Laplace transformed diffusion equations.
Some numerical examples show the validity and the applicability of the present method.
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φi(x, t) = 0 ∂φi/∂n = 0

3.

3.1

N (1)
φi (1) Gij(x, y, t)

Green

C(x)φi(x, t) =
∫

B

Gij(x, y, ·) ∗ sj(y, t) dVy

+Cjk

∫

B

Gij(x, y, t)φk(y, 0) dVy

+
∫

∂B

Gij(x, y, ·) ∗ ∂φj(y, t)
∂n

dSy

−
∫

∂B

Sij(x, y, ·) ∗ φj(y, t) dSy (5)

f ∗ g(t)

t

C(x)
x 1

1/2 0
y y

Sij(x, y, t) Gij

Sij(x, y, t) =
∂Gij(y, x, t)

∂ny
(6)

(5) 1 2
3 ∂φi/∂n

4 φi (5) x

3.2

(5) Gij

(1)

(5)
Lubich

3) (5)
Lubich (5)

C(x)φi(x, n∆t)

≃
n−1∑

k=0

∫

B

Gω
ij(x, y, (n−k)∆t)sj(y, k∆t) dVy

+Cjk

∫

B

Gij(x, y, n∆t)φk(y, 0) dVy

+
n∑

k=1

∫

∂B

Gω
ij(x, y, (n−k)∆t)

∂φj(y, k∆t)
∂n

dSy

- 204 - - 205 -



−
n∑

k=1

∫

∂B

Sω
ij(x, y, (n−k)∆t)φj(y, k∆t) dSy (7)

φi(y, n∆t)
∂φi/∂n(y, n∆t)

k = 0, · · · , n−1

(7) Gω
ij(x, y, m∆t) Sω

ij(x, y, m∆t) Lu-
bich

Gω
ij(x, y, m∆t)

=
ρ−m

L

L−1∑

l=0
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