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Impact of Cs Coverage on the Structural Stability and Field
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Abstract: Relying on the density functional theory(DFT), the structural stability and field emission performance
of Cs/graphene compound with different Cs coverage were investigated. The results indicated that the adsorption
of single Cs atom on the center site of hexatomic ring is energetically favorable. With the increase of Cs coverage,
the adsorption interaction between Cs and graphene are gradually enhanced, (4x4)R 0° and (2x2)R 0° structures
are stable. Due to the modification effect of Cs metals, the work function of Cs/graphene system decreases
obviously, and it is continuously reduced with increasing of Cs coverage. The computational results of the density
of states (DOSs) identified that the reduction of the work function is mainly related to the electron transfer
between Cs and graphene. With increasing of Cs coverage, the electronic states will shift to a lower energy

position, leading to the increase of Fermi energy and the reduction of work function.
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m and n represent the basis vectors, while (a)~(f) respectively represent the (4x4)R 0°, (3x3)R 0°, (2x2)R 0°, (V'3 xV/3 )R 30°, (1x1)R 0°

and graphene structures; R 0° and R 30° indicate the rotational angle between the basis vectors of graphene and Cs layer
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Fig.1 Structural schemes of Cs/graphene systems with different Cs coverage
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Fig.2 (a) Energy dependence of Cs-Cs distance for Cs mono layer, (b) adsorption energy as function of distance between

Cs and graphene, (c) and (d) are top and side view structures respectively when Cs adsorbs on graphene surface
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Table 1 Structures and adsorption energies of Cs/graphene systems with different Cs coverage

Structure (4x4)R 0° (3%3)R 0° (2x2)R 0° (V3 xV3 )R 30°
h / nm 0.286 0.287 0.290 0.289
d / nm 0.981 0.737 0.489 0.425
Charge of Cs / (e-nm™) 1.007 1.449 1.536 1.729
E,/ (eV+nm?) -2.496 -2.702 -4.213 -4.637
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Fig.3 Relationship between the adsorption free energies
of Cs/graphene systems and the Cs chemical

potential with different coverage
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