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Hogyan készül

Focuses Ion Beam mikroszkóp
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Méretfüggés
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Molekula dinamika
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Molekula dinamika módszerei

Emṕırikus párpotenciál

V =
1

2

∑
i,j

Vd (~ri −~rj ,A,B,C , ...)

Egyszerű példa (Lennard-Jones potenciál)

Vd (~r) =
A

r12
−

B

r6

Sokrészecske potenciál, (megosztás)

V =
1

2

∑
i,j

Vd (~ri −~rj ,A,B,C , ...) + F (
∑
i,j

Φ(~ri −~rj ,E ,F ,G , ...))

Első elvekből történő számolás (local density approximation)
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Hőtartály hozzáadása

Ekvipart́ıció tétel 〈∑
i

1

2
mv2

i

〉
=

3

2
NkT

Sebesség átskálázás
Automatizálás (Nosé Hoover termosztát)

t′ = st

Legyen s(t′) egy dinamikus változó

Módośıtott Lagrange függvény

L′(~ri , ~v
′
i , s, ṡ) =

∑
i

1

2
mi s

2v ′2
i +

1

2

∑
i,j

Vd (~ri −~rj ) +
1

2
Aṡ2 − NfkT ln s

Variálás után

s2mi~a
′
i = −

∂V

∂~ri
− 2ṡsmi~v

′
i

As
d2s

dt′2
= NfkT −

∑
i

s2

2
mv ′2

i
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Array processzor

SX = X

SX = Shift(SX )

DO I = 1 TO N

F = F + f (X − SX )

SX = Shift(SX )

END DO
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Master Slave

Slaves

Master

Master

SlaveBoot

Send(X )

ReceiveF orce

SumF orce

UpdateX

Slave

ReceiveX

Forcec alc

SendF orce
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Deppining átmenet
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Deppining modellezése

Mozgásegyenlet

η
∂u(~r , t)

∂t
= F +

∫
J(~r −~r ′)[u(~r ′, t)− u(~r , t)]d~r ′ − fp [~r , u(~r , t)]

általában

J ∝ A42 δ(~r) +
K(φ)

rα

Diszklét verzió

η
∂ui (t)

∂t
= F +

∑
j

Ji,j (uj (t)− ui (t)) + ζ(u(t))

Végtelen hatótávolság+átlagtér közeĺıtés Jij = J/N

η
∂ui (t)

∂t
= F + J(< u(t) > −ui (t)) + ζ(u(t))

ahol < u >= 1
N

∑
i ui
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Diszlokáció dinamika

3D diszlokáció konfiguráció
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Diszlokáció dinamika

3D diszlokáció konfiguráció
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Diszlokáció dinamika

3D diszlokáció konfiguráció
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< γ >, < γ̇ >, <M γ >
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2D szimukáció

2D diszlokáció konfiguráció
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2D szimukáció

2D diszlokáció konfiguráció
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2D & 3D
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2D & 3D
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2D & 3D
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Lavinák
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Ḱısérlet
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Összehasonĺıtás
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Depinning?
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