
















n�B� + n⇤B⇤ ! n+B+, B±
B⇤ ni

V =
n�M�

⇢�
k⇤c(�)

✓
1�

✓
ceq
c(�)

◆n⇤◆
.

M� ⇢� B� k⇤

c(�) � ceq

ceq

Ann =
n�M�

⇢�
[�(T ) + 1/2�� : "� � 1/2�+ : ("+ � "ch) + 1/2�+ : ("+ � "�)]

+n⇤RT ln c(�)
c⇤

,

�� = C� : "�, �+ = C+ : ("+�"ch) C±
"± "ch

"ch = "chI I
�(T )

T �(T )
ceq Ann = 0

c(�)

r · (Drc) = 0.



⌦ �

D
@c

@n
+ ↵(c⇤ � c) = 0 ⌦,

D
@c

@n
+ n⇤k⇤c

⇣
1�

⇣ceq
c

⌘n⇤⌘
= 0 �.

D = D0 exp

✓
�pVd

kT

◆
, p = �1

3

�
�+
11 + �+

22 + �+
33

�
,

D = D0

2

4
1 + �1 ("22 + "33) 0 0

0 1 + �2 ("11 + "33) 0
0 0 1 + �3 ("22 + "11)

3

5

.



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

t∗

ξ

 

 

D = D0

D = D0e−pVd/kT

D = D0(1 + β(ε+θθ + ε+ϕϕ))

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
−30

−25

−20

−15

−10

−5

0

5

t∗

D
if
f
er
en

ce
,%

 

 

D = D0(1 + β(ε+θθ + ε+ϕϕ))
D = D0e−pVd/kT

⇠
t⇤ � = �⇤ � = 3.6�⇤



Ea



j = �Dc

RT
r(µs + µg),

D c R
T µs µg

µs = tr


M

✓
fE � 1

⇢
F T · S

◆�
.

@c

@t
= r · (D rc+ V c)

D = D0

✓
1� cM↵

RT⇢

E

1� 2⌫
tr"

◆

V =
D0MEr(tr")

RT⇢(1� 2⌫)

✓
⌫

1 + ⌫
tr"� ↵c

◆
.

@✓T
@t

= cLp(1� ✓T )� k✓T .



✓T cL
p k

D

@c

@t
= r · (D rc+ V c�D ·D rc�D · V c) .

NT



c/c⇤ t = 1000

t = 3000 �0 = 0.1








