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Abstract

We have investigated the anisotropy of the superconducting properties for CaCq and SrCgq using upper critical fields (H.,)
and specific heat (C},). From the upper critical fields of CaCs at different magnetic field orientations, H//c and H// ab, the
anisotropy is found to be ~ 5 at low temperatures, much larger than that of SrCe. These results are in contrast to the stronger
anisotropy in the electronic structure for SrCqthan for CaCg indicating a stronger anisotropy in the superconducting gap in
CaCg. The findings are confirmed by the temperature dependence of the superconducting specific heat below T, for CaC4 and
SrCq, suggesting the important role of anisotropic electron-phonon coupling in superconducting intercalated graphites.
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Fig. 1. (a,b) Crystal structures of CaCq4 (a) and SrCq (b)
Stacking sequence for each crystal structure is also noted.
(c) X-ray diffraction patterns for AC4 (4 = Ca, Sr, Ba) The
short bars below the XRD patterns indicate the Bragg
positions. The inset shows the magnified XRD patterns
with the Bragg positions for oy, and o stackings.
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Fig. 2. (a) Magnetic field dependence of magnetization
(M(H)) of CaCs with H//c and H//ab at different
temperatures from 10 K (top) to 2 K(bottom) with AT = 0.5
K. The H,(T) was determined at the kink of the
susceptibility x (dM/dH) in a logarithmic scale at e.g. 4 K
as shown in the inset. (b) Temperature dependence of the
resistivity with H//c (top) and H//ab(bottom) at different
magnetic fields from 0 to 13 kOe with a step of 1 kOe. The
higher fields for H//ab were also noted. (¢) The temperature
dependence of the upper critical fields for H//c and H//ab

determined from magnetization(open) and resistivity(solid).

The anisotropy of H,,, H.,""/ H.,* is shown in the inset.
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Fig. 3. Temperature dependence of specific heat (C}) for
CaCg(a) and SrCe(b) with and without magnetic fields. The
Cy(T) for the superconducting state for CaCg(c) and
SrCe(d). The red curves are the best fit for the anisotropic
superconducting model. The difference between
experimental and calculated data is shown in the inset.
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