
Narrative Highlight Text: Thermoelectric effects in tunnel junctions are currently being revisited for 
their prospects in cooling and energy harvesting applications, and as sensitive probes of electron 
transport. Quantitative interpretation of these effects calls for advances in both theory and 
experiment, particularly with respect to the electron transmission probability across a tunnel 
barrier which encodes the energy dependence and the magnitude of tunneling thermopower. 
Using noble metal surfaces as clean model systems, we demonstrate a quantitative approach 
where the transmission probability is directly measured experimentally. Importantly, we predict not 
only thermovoltage, but also its energy and temperature dependencies. We have thus resolved 
surface-state enhancement of thermovoltage, which manifests as 10-fold enhancement of 
thermopower on terraces of the Ag(111) surface compared to single-atom step sites and surface-
supported nanoparticles. The methodology was also applied to the transmission probability 
obtained from first-principles calculations for the (111) surfaces of the three noble metals, showing 
good agreement between overall trends. Surface-state effects themselves point to a possibility of 
achieving competitive performance of all-metal tunnel junctions when compared to molecular 
junctions. The approach presented here opens new possibilities to investigate local thermoelectric 
effects, including many-body effects in electron tunneling. 
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