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[Hydrogen Absorption at the Atomic Level]
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Nanoscale Hydrogen Distribution Analysis near Surfaces and Interfaces
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$I84% R it % (Nuclear Reaction Analysis, NRA): R e R
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 ‘subsurface’-absorbed H on nanometer depth scale
€ Thermal stability analysis of absorbed hydrogen
€ Time-resolved measurement of H-uptake kinetics during in-situ H, treatments
@ Major Applications:
v Hydrogen storage alloys — Atomic level description of H-absorption process
v Hydrogenation Catalysts (Pd, Pt) — Role of ‘subsurface-absorbed’ hydrogen
v Relocation Processes of H-Impurities in MOS Devices — Electrical Reliability

Surface/Subsurface-absorbed H distinction at a Pd-single crystal ﬁxide-supported Pd-Nanocrystals
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Combined "H("*N,ay)'?C Nuclear Reaction Analysis (NRA) and Thermal Desorption First experimental proof for the requirement of nanocrystal-
Spectroscopy (TDS) unambiguously identify surface-H and subsurface-absorbed H species/ absorbed hydrogen in olefin hydrogenation catalysis.
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/ Hydrogen-Relocation Processes in MOS Devices
NEC ;
IEEE, IRPS-10, 417 (2010)

oxynitride
—L

F

WW%

i:ﬁ In situ annealed

T
T

Oxynitride™
Drain 7 Si : Source™-.._

y-yield [counts/uC]

H content

P,, peak intensity

10 [) 10 20 30 40 i 637 638 639 640
Depth (nm) 5N ion exposure (x10'5 cm=2) "N ion eneray MeV1

RRKPEERITHAERR




