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About Cluster Dynamics
First Part: Early Algorithm and Main Idea
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Background
Outline

What's new in Cluster Dynamics
Background
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Background
Cluster dynamics (Motivations)

X Simulate the microstructure evolution of materials under irradiation
thermal ageing

(a) [Farrell et al., (b) Simulated distribution of
Scripta Metall., 1977] vacancy clusters
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Background
Cluster dynamics (Motivations)

X Cluster dynamics (CD): mean- eld approach, large set of rate
equations! curse of dimensionality.

I deterministic approaches: Fokker-Plank approach
| stochastic approaches: SED
I hybrid approaches:*
X We propose a hybrid deterministic/stochastic algorithm taking
advantage of both methods.

1[\Nolfer et al., Tech. rep., Wisconsin Univ., 1977]

2[Marian et al., J. Nucl. Mater., 2011]

3[surh et al., J. Nucl. Mater., 2004]

4[Gherardi et al., Comput. Phys. Commun., 2012]
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Background
Cluster dynamics (Model)

Rate equations (for clusters of sizg

d
T?n = n1G 1CGac ( nCac* )G+ ne1Cher; N 2 (REn)
deac 2 X X
= Guac 1Cac nCnCuac + Gt 2G (REvac)
n 2 n 2

Conservation law

X
(%@Cvac + NCA = Gac @
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New algorithm
Outline

What's new in Cluster Dynamics

New algorithm
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AR
The problem we solve (1/2)

X Large set of non-linear ODEs

I Splitting into one non-linear ODEG,c) and a large set of now linear
ODEs(Cz;Cs; )

I Evolve(Cy; Cs; ) with xed Cyyc, then evolveCyyc with xed
(CiCsr ).

(REN) is now lineat decomposition between small and large size cluste
with appropriate methods for each class.
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AR
The problem we solve (2/2)

X Large set of linear ODEs
I Decomposition and solving with dedicated methods

(a) Initial distributions (b) Propagated distributions

Figure: Main idea of the algorithm: initial distribution decomposed into two
distributions, both distributions are propagated independently.
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What's new in Cluster Dynamics New algorithm
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AR
Summary
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