Final project

2/Co clusters.
Magnetism.
Optical properties.
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H.L. Bhata, A.E. Aliev, & V.P. Drachev, New mechanism of plasmons
specific for spin-polarized nanoparticles.
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Methods

Bulk. ABINIT Cluster. FHI-aims
- Relaxation - WuUIff construction
- Magnetic moment - Relaxation

- Dielectric function - Magnetic moment




ABINIT



ABINIT results.

Parameters convergence w/ respect to k-point mesh
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ABINIT results.

Parameters convergence w/ respect to k-point mesh
HCP
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ABINIT. DFT+U. Preliminary research.
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ABINIT results. DFT+U

Lattice constant, A
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ABINIT results. DOS. FCC

FCC PBE DOS
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cobalt: The, and e-phases from density functional theory
calculations. The Journal of chemical physics, 133, 024701.
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ABINIT results. Dielectric function. FCC

Imaginary dielectric function. FCC
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lllas, F. (2010). Electronic and magnetic structure of bulk
cobalt: The, and e-phases from density functional theory

AB I N IT res u Its . D OS - H C P calculations. The Journal of chemical physics, 133, 024701.
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ABINIT results. Dielectric function. HCP

Imaginary dielectric function. HCP

HCP PBE DOS
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FHI-aims



Clusters. Wulff construction

J. M. Rahm and P. Erhart
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https://materialsmodeling.org/people/magnus-rahm
https://materialsmodeling.org/people/paul-erhart

FCC cluster 79 atoms
u=1.74
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For bulk FCC Cobalt lattice constant a=3.522 A

In relaxed cluster interatomic distances vary from 2.36 to 2.49 A (less on the
surface, more in the center)
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FCC cluster. DOS comparison

DOS PBE

DOS NP FCC PBE
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HCP cluster 48 atoms
u=1.85
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Bulk: a =2.501 A, c=4.033 A
Cluster: a = [2.36A, 2.49]; c=[3.92 A, 3.99A]
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Magnetization per atom in nanoparticle
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Use molecular dynamics

3% 8 40 a2 a4
Number of atoms

Use evolutionary
algorithm (USPEX) to
find the optimal shape of
a cluster w/ fixed number
of atoms

Check dependence on
the spin orientation
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HCP cluster. DOS comparison
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Thank you!



