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We have fabricated alkali metal (Li, Rb, Cs) and alkaline-earth metal (Ca) intercalated bilayer graphene on SiC
substrate, and characterized them by low-energy electron diffraction, angle-resolved photoemission spectroscopy, and 4-
point-probe measurements. We observed a free-electron-like state in the center of the Brillouin zone, called “interlayer
state”, as well as the folded 7/7" bands in Rb-, Cs-, and Ca-intercalated graphene, while it was absent in Li counterpart.
Ca-intercalated bilayer graphene shows the zero-resistance below 4K, indicative of the two-dimensional
superconductivity. These results suggest that the interlayer state plays an important role for the superconductivity in

intercalated bilayer graphene.
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Fig. 1. (color online). (a) Schematic view of intercalated
bilayer graphene CsXCs (X =Li, Ca) on SiC(0001). (b) Two-
dimensional Brillouin zones of graphene (broken line) and Ce
XCs (solid line). (c, d) Same as (a, b) but for CsMCs (M =Rb,
Cs).
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Fig. 2. Electronic band structure near Er around the K point
in the Brilloiun zone for (a) monolayer and (b) bilayer
graphene on SiC(0001). Ep corresponds to the energy of Dirac
point.
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Fig. 3.
and (f) Ca-intercalated bilayer graphenes.
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(color online). Low energy electron diffraction patterns of (a) pristine bilayer graphene and (b) Li-, (c) Rb-, (d, e) Cs-,
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Fig. 4. (color online). Valence-band structure of (a) pristine
bilayer graphene and (b) Li-, (c) Rb- (d) Cs-, and (e) Ca-
intercalated bilayer graphene. Band dispersions were obtained
by second-derivative plots of ARPES spectral intensity as a
function of binding energy and wave vector.
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(color online). ARPES intensity plots around the I
point of (a) Li-, (b) Rb-, (c) Cs- and (d) Ca-intercalated bilayer
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Cs-, and (d) Ca-intercalated bilayer graphene.
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Fig.7. (color online). (a) Temperature dependence of the
electronic transport of pristine, Li- and Ca-intercalated bilayer
graphene. (b) Expansion of (a) below 20 K for Ca-compound.
(c) Sheet resistance (Rge) of Cos CaCs as a function of
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toH is defined as the magnetic field where R drops to a
half of normal-state resistance in (c) and (d). Solid line shows
the fit with the Ginzburg-Landau theory.
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