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Abstract

We fabricate MgB, ultra-thin films via hybrid physics-chemical vapor deposition technique (HPCVD). Under the same back-
ground pressure, the same H, flow rate and the same deposition time, by changing the B,H, flow rate, we fabricate a series of ultra-thin
films with thickness values ranging from 10 nm to 40 nm. These films grow on MgO(111) substrate, and are all c-axis epitaxial. These
films show the good connectivity, a very high 7;.(0) ~ 35-38 K and a very low residual resistivity p(42 K) ~ 1.8-20.3 pQ-cm. As the
thickness increases, critical transition temperature also increases and the residual resistivity decreases. The 20 nm film also shows an
extremely high critical current density J, (0 T, 5 K) & 2.3 x 107 A/cm?, which indicates that the films fabricated by HPCVD are well
qualified for device applications.

Keywords: MgO(111)substrate, MgB, ultra-thin film, hybrid physics-chemical vapor deposition
PACS: 74.78.—w, 74.78 .Na, 74.62.Yb, 74.70.Ad DOI: 10.7498/aps.62.127401
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