#&=X C-19
HEMREMHBIEHRRRBREE

ERk2 24 3 H 31 HBUE

HiRiER - EB#R (B)

BT HEAR : 2006 ~2008

AREES 1 18340085

MRRESE (FIX) EBF - RIMECLIE-—REFFIATI VI ADER

IR RE4L (ZEX) Theory of single adsorbate dynamics induced by electronic and
vibrational excitation
MERERSE
£ 5L (UEBA HIROMU)
EUKXRE - REREIFMELS (TF) - HiF
MEEES : 70019214

WA R OME (F130) « ho RV EFR 7 = b ML —P UL R X - TEBED 5 W XM
VI SV REVECE — N (0 T2 AT DR R OfEE— R, FEMR - 20 7, S,
AR 7 & ORIREVCE — R) & OIEFRAFEAMEAIC L 2 OSEREE— R OIRENINZL O B
REZITV, ZIUD OB CTOEBRN e FRFER AT 52 LT, B - BKHhEIC L5 —
FILRE T EOWRAE DT XA T I v 7 AOMEmTHRL U — R T D50 E 2T 5 2 &3 T
7,

WHIERCROBEE (3£30)

Adsorbate motions have been investigated with a primary attention focused on the
coupling between a vibrational mode excited by ultrafast laser heated hot-electrons
or by inelastic tunneling electrons with scanning tunneling microscope and the
reaction coordinate (RC) mode. Recent experimental results have demonstrated an
efficient reaction pathways involving an indirect excitation of a frustrated
translational mode, rather than its direct excitation for adsorbate hopping on
surfaces. Elementary processes are clarified for hopping of CO molecules on a laser
heated stepped Pt surface, where excitation of the frustrated rotation mode has
been found to plays an indispensable. Calculation of the inelastic tunneling current
(ITC) for excitation of the C—O stretch mode of a CO molecule is combined with a
theory of anharmonic mode coupling to activate the frustrated translation mode
above the barrier. The hopping rate as a function of the bias voltage agrees with the
experimental result. A unified theory of single-, and two-electron processes for
ITC-induced motions induced by an indirect excitation of the RC-mode via mode

coupling has also been established in this project.
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