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Abstract

Near-Field Microwave Microscopy (NFMM) Is an accurate
and precise experimental technique for measuring the local
RF/microwave properties of materials and devices with sub-
micron resolution. In general, a magnetic/electric probe
Induces a strong and highly localized RF/microwave field on
the sample’s surface and the response Is measured In terms of
the reflected signal and/or the resonance shift in an external
cavity. In this work, a magnetic write-head excites MgB,, thin
films with a magnetic field parallel to the surface at a
fundamental frequency, f, and measures the amplitude and
phase of the 3" harmonic signal , at 3f, generated by the local
Intrinsic/extrinsic nonlinearities.
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Harmonics of the fundamental frequency are produced by
means of a comb-generator, and the harmonic of interest Is
selected using a bandpass filter, which will be used as the
reference signal. The nonlinear response of the sample Is
directed toward the VNA, through a directional coupler and a
high-pass filter, where 1t’s amplitude and phase, with respect
to the reference signal, are measured.

Third Harmonic Measurements on MgB,

Phase-Sensitive Nonlinear Near-Field Microwave Microscopy
on MgB, Thin Films
Tamin Tail, Cheng-gang Zhuang?, Xiao-xing Xi4, and Steven M. Anlage?

1Center for Nanophysics and Advanced Materials 2Department of Physics, Temple University

Probe-Sample Interaction as a
Magnetic Circuit
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t, : the vortex and anti-vortex
collide and annihilate.
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