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Analysis of Electronic and Positronic States in Long-Period Matched Graphene
using Large-Scale First-Principles Band Calculation

Miyashita, Atsumi

3,300,000

Co2FeGa0.56e0.5(CFGG) CFGG 2 (3x 1)
(8x 2) 20 148
CFGG 2.9

2%

CFGG

We performed first-principles band analysis using a 148-atom slab model,
which consisted of a (3x 1) structure of a horizontal two-unit-cell repetition of Co2FeGa0.5Ge0.5
(CFGG) crystal surface with an aligned (8x 2) graphene structure and a 20 vacuum layer on the
surface. After structural optimization of the model, the distance between the CFGG surface and the
graphene layer was determined to be 2.9 , corresponding to the van der Waals bonding distance. The

electronic density of states for the graphene layer alone was calculated, suggesting that the
properties as a spintronics material were retained. To estimate the probability of positronium
generation, the product of electron and positron densities was calculated, revealing a spin
polarization of approximately 2%, indicating a low spin injection efficiency.
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