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Molecular dynamics methods
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.2 We obtain the instantaneous temperature. (m; — is the particle
mass, v — is the particle speed, N- is the total number of

particles, k — is the Boltzmann constant)
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Numerical methods for MD - Verlet Methot®
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8\erlet L. Computer experiments on classical fluids. I. Thermo dynamical properties of
Lennard-Jones molecules. // Phys. Rev.-1967.- v.159 N.I- p.98-103.




Results
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Dynamics of crater formation in a target under irradiation with a 50-eV / atom
nanoclusters at instants of time: 1) 0.5 ps; 2) 1 ps; 3) 2 ps; 4) 5 ps; 5) 10 ps; 6) 20 ps.
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after irradiation with nanoclusters with an energy of 10, 20, 30, 40 eV / atom




Calculation of the temperature field
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Results

2)

The temperature field on the surface of the target at a time of 0.5 ps under irradiation by nanoclusters
with an energy of 10, 20, 30, 40 eV / atom. In this case, the calculated target temperature at the center
of irradiation is ~ 6300, 6400, 9700 and 11000 (K), respectively.
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Results

Time=00430fs, z=3254 A, (08)
E=20eV/iatom, NA=141/54000 Cu

5 10 15 20 25
. ﬂ
Dynamics of the formation of the wave effect of heat transfer in a target under
irradiation by nanoclusters 20 eV / atom.



Results

Time = 00700 fs, 50 61 A, (13) Time = 00700fs, z=5061 A, (13)
E=50eV/atom, NA =141/439200 Cu 2) E=50eViatom, NA = 141/439200 Cu
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Time =01000fs, z=5061 A, (13) Time=01120fs, z=5061 A, (13)
E =50 eV/atom, NA =141/439200 Cu E =50 eViatom, NA=141/439200 Cu

Time =00750fs, z=50.61 A, (13)
E=50eViatom, NA = 141/439200 Cu

Time =01280fs, z=5061 A, (13)
E =50eV/atom, NA =141/439200 Cu

10 20 30 40 50

Dynamics of the formation of the wave effect of heat transfer in a target under

irradiation by nanoclusters 50 eV / atom.




Results

Time=00010fs, x=5423 A (14)
E=20eV/atom, NA=141/54000 Cu




Results

Time=00060fs, x=10845 A (29)
E =50 eV/atom, NA =141/439200 Cu

1800

1700

1600




Conclusions

1. Within the framework of the molecular dynamics method, the following results
were obtained:

--- the wave effect of heat transfer is observed, which is not observed when solving
the heat conduction equation of parabolic type;

--- this may be due to the nanoclusters impact mechanism.

2. When irradiated with nanoclusters with an energy of 10-50 eV / atom, the
dimensions of the crater formed are calculated: the width is from 20 to 45 A, the

depth is from 20 to 35A.
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