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Scanning Tunneling Microscopy Tip Fabrication Process Benefits of Silver: Plasmonic

Scanning Tunneling Microscopy (STM) Is used to image, manipulate, and
spectroscopically characterize individual atoms and molecules to further Flectrochemical En h ancement

develop an understanding of materials that have application in the Etching _ _ _ _ _ _ _

semiconductor field. The fabrication of sharp and smooth metallic tips is an Heat Treatment Silver is an ideal tip material for scanning probe microscopy because the
essential part of STM as the radius of curvature of tips used in STM directly At 300°C <« B plasmon propagation lengths of silver in the relevant spectral range are
influences resolution, ideally tips have an atomically defined apex to avoid With 1-8 longer than other metals that exhibit plasmonic properties, such as gold.* In
having multiple active probes. The smaller the radius of curvature, the finer Acetic Acid: § particular, silver is responsible for plasmonic enchantments of at least 10"3
the resolution. We report a reproducible fabrication procedure of silver STM DI H20 and up to 1077.° These enhancements are needed for shortened acquisition

tips. Primary Etching Secondary Zone Dynamic times and more accurate measurements. In addition to its plasmonic
Apparatus Electropolishing Apparatus SEM/EDX for properties, silver is favorable for its low dielectric losses and its relative low
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Interaction in STM

. L Future Work
EI em eﬂ tal CO m p ar | S O ﬂ by Fab r | C atl O n M et h O d Future work involves adjusting optics to allow optimal collection of photons

emitted from the STM to produce a stronger signal at the spectrometer.

StaC ked En ergy D| S pers |Ve X-ray SpeCtra After optimization, we will then take a series of emission measurements

with silver STM tips to determine the magnitude of plasmonic

C Ka, S Ka . enhancement. After emission studies we plan to our publish findings in the
" | 13 Review of Scientific Instrumentation.
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To remove contaminants such as silver oxide, the tip is heated at 300°C for e
one hour. Heat is an effective treatment because it becomes
thermodynamically favorable to remove silver oxide at temperatures above Method 2 | 4
195°C. The removal of silver oxide is advantageous as silver oxides Heated b2 Laser
adversely affect STM imaging.? - Source i
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Tip Characterization by Method A

Our fabrication of silver STM tips shown as method 1 involves a multi-step electroetching process of a 0.5 mm
diameter silver wire of 99.9985% purity. We use a of volume ratio 1:8 CH;COOH: DI H,O electrolyte solution. Optics Table

Acetic acid is favorable for its stability, environmentally innocuous properties, and low surface tension. Method 2
replicates a previously published fabrication method with a 6:1 ammonia and water electrolyte.? ACkhOWlEdgementS
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SEM Images of unheated Method 1 Silver  SEM Images of Heat Treated 300°C Method of contaminates contributed to the formation of a rough crystalline surface. Correspondingly, in heat treated tips fhoesflebslgériﬁic;?cl:etgsnks to Ben Taber for continued guidance throughout

STM Tips at Various Magnification 1 Silver STM Tips at Various Magnification the surface smoothness is a result of lower level of contamination. 1 Raether. “Surface Plosmons on Smouth and Hough Surfaces and on Gratings” Soringer New York. 1638
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