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Abstract

In this research, we present a ssimple, highly
controllable, and scaleable method to produce
palladium

Experimental results and theoretical analysis are

nanogaps by hydrogenation.
conducted to investigate the field emission
properties of the surface conduction electron
emission (SCE) emitters, in terms of the I-V
curve ~ field emission efficiency and field
emission stability.

Finite element analysis was use to study the
stress distribution in the SCE structure with the
Pt/Ti contact pad of various thicknesses so that
an SCE dtructure with a minimized gap width
could be obtained. Among the SCE emitters
under study, the optimal SCE structure, which
was with a Pt/Ti contact pad thickness of 20 nm
and had a Pd nanogap width of 18 nm, had the
best field emission performance in terms of the
field emission current and turn-on voltage. For
comparison, a focused ion beam (FIB) was used
to prepare a single nanogap in a conventional
SCE emitter which had smooth gap edges.
Compared with the conventional SCE emitter,
the hydrogenated SCE emitter demonstrated a

much higher emission efficiency (~4%).
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