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Abstract

Niobium(Nb) tips play an important role in scientific research of
electron source. According to the precious study, electron beams
field-emitted from Nb tips at 9.2K of good spatial and temporal
coherence due to superconductivity of the tips. To investigate the
structure and properties of Nb tips, we fabricated Nb tips by
electrochemical process, followed by annealing the tips in
ultra-high-vaccum(UHV) environment, to obtain thermally stable Nb
nano-tips. The faceting process when annealing the tips were observed in
field-ion microscope. Field-emission currents of Nb tips under different
temperatures and various inert gases were recorded and discussed.

We recorded the field-ion microscopy (FIM) images to observed the
faceting process when annealing Nb tips. When the annealing
temperature raised to 1319K, {100} plane formed at tip and due to the
expansion of four surrounded {311} planes. If a negative bias was applied
on the tip electron beam field-emitted from {100} plane, which has the
lowest field emission work function can be observed.

Field-emission currents under various inert gases environment were
discussed. Small currents were obtained in the beginning of exposing tips
under inert gas environment, but the currents gradually increased with
time . Increasing values of the current and F-N plots under different gases
environments were shown and discussed in this study.

Key word : Niobium tip, Field-emission, field-ion microscopy, work

function
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