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High-quality MgB, films with 350 — 400 nm thickness are prepared on c-cut sapphire using the ‘two-step
process’, for which the intrinsic surface resistance and the penetration depth are measured as a function of
temperature. The intrinsic surface resistance is obtained at 8.5 GHz using a TEy,, mode rutile-loaded resonator
with the finite film thickness taken into account, and the penetration depth of the films was separately measured
using the mutual inductance method. The films show the RS less than 10 p<Q at a frequency of 8.5 GHz and 10K
with the critical temperature (T¢) of ~ 39 K when they are prepared under optimum conditions. The penetration
of these films is as low as 93 nm a 4 K. A reduction of the T¢ and an enhanced resistivity p(T¢) are observed
after surface ion-milling, while the penetration depth increases only slightly. The temperature dependences of the
Rg show a crossover between the as-grown and the ion-milled films with the lower RS values observed for the
latter at low temperatures. Complex conductivity o (= 5, + ig;) of the MgB, films could be obtained from the
measured surface resistance and the penetration depth, from which two peaks were observed in the o, vs.
temperature data supporting the two-gap scenario for MgB, along with the temperature dependence of the RS
and the p(Tc) — Tc relation. - The conductivity of the sigma-band appear to contribute significantly to the total
conductivity, which is in contrast with the recently reported results by Jin et al. [B. B. Jin et al., preprint (2003)].
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