
Wilde
Be-204

Hydrogen Absorption at the Atomic Level

Department of Fundamental Engineering
http://oflab.iis.u-tokyo.ac.jp

Nanoscale Hydrogen Distribution Analysis near Surfaces and Interfaces

(Nuclear Reaction Analysis, NRA): 
High-Resolution, non-destructive hydrogen depth profiling

Real space visualization of H-breathing by metallic nanocrystals and ultra-thin films 
Distinction of surface-adsorbed from -absorbed H on nanometer depth scale
Thermal stability analysis of absorbed hydrogen
Time-resolved measurement of H-uptake kinetics during in-situ H2 treatments
Major Applications: 

-absorption process
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Surface/Subsurface-absorbed H distinction at a Pd-single crystal

Combined 1H(15N, )12C Nuclear Reaction Analysis (NRA) and Thermal Desorption 
Spectroscopy (TDS) unambiguously identify surface-H and subsurface-absorbed H species.

Phys. Rev. B 78, 115411 (2008)

First experimental proof for the requirement of nanocrystal-
absorbed hydrogen in olefin hydrogenation catalysis.

Oxide-supported Pd-Nanocrystals
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Angew. Chem. Int. Ed. 47, 9289 (2008)
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Hydrogen-Relocation Processes in MOS Devices
nitride/oxide Si

oxynitride
IEEE, IRPS-10, 417 (2010)


