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Kobayashi‒Warren‒Carter model

IFB

interface between crystallines in a polycrystalline material
Grain boundary

Kobayashi‒Warren‒Carter (KWC) energy
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(e.g., F (v) = a2(v � 1)2, a > 0)
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Fractional time differential equation

(Kobayashi‒Warren‒Carter (’00), Warren‒Kobayashi‒Carter (’00))
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★ Singular limit of the KWC problem as
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Stationary solution
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Singular limit equation
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Giga‒Okamoto‒Uesaka (’23)

Lem. 2 (Singular limit equation)
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Singular limit equation: sketch of the proof
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Lem 2’ : bounded sol., 
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Convergence
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Convergence & Numerical results
Thm
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<latexit sha1_base64="HPRxH83biaLUwV9FcmHnnynl3mE="></latexit>8
>><

>>:

⌧vt = "4v � 1

2"
F 0(v)� ↵0

0(v)|ru|

↵w(v)ut = div

✓
↵0(v)

ru

|ru|

◆
in

in <latexit sha1_base64="Qax4DQEN88DJc9fx4qsLNusOREI="></latexit>

I

Kobayashi‒Warren‒Carter model
<latexit sha1_base64="Qax4DQEN88DJc9fx4qsLNusOREI="></latexit>

I

<latexit sha1_base64="jIWi0TNfqE0UI0N84vPjJzDuB+k="></latexit>x
<latexit sha1_base64="DWoRb9y6UKSQWHaf6/ZFLKwcF0Y="></latexit>

�L
<latexit sha1_base64="WyGYbiScF6Yyy8rLJE9HJT7LIlU="></latexit>

L
<latexit sha1_base64="un/4gc3Mi41VaMZbXtkyxj6YdEs="></latexit>

0

<latexit sha1_base64="hTRvnDAQ+KE7gkFwVjaJ9cq1D3I="></latexit>

ub

<latexit sha1_base64="dQG/NwxdtOQGR9k5nuNSY3Iaeuk="></latexit>

v"
<latexit sha1_base64="iu3x3eAd0zKzirRIMfFTIoC+yvQ="></latexit>

⇠(t)

<latexit sha1_base64="CuknS6eYXB50Mz+NzimGVkxfY1s="></latexit>8
<

:

⌧1
"
v"t = "v"xx � a2(v" � 1)

"
� 2bv"@x(1x>0) in I ⇥ (0,1)

v"x(±L, t) = 0 (t > 0), v"(x, 0) = v"0(x)
<latexit sha1_base64="/wWNUdQcbeySbwtxnl2+eQkusAM="></latexit>

⇠"(t) := v"(0, t) �!
"&0

⇠(t),

Z t

0
ma(t� s)⇠s(s) ds = � gradE0,b

sMM(⇠)

<latexit sha1_base64="P2kGaWSHs55BAD/DQ7qIP3UjGJc="></latexit>

E",�
KWC(u, v; g) :=

Z

⌦
↵0(v)|ru|+

Z

⌦

"

2
|rv|2 dx

<latexit sha1_base64="62gQBFbHHH8G0lWa89IiJ3nI098="></latexit>

+

Z

⌦

1

2"
F (v) dx+

�

2

Z

⌦
(u� g)2 dx

Thank you for your attention!
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u = ub


