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Schematic 1-D Potential Energy Curves
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Rotational Excitation vs.
Surface Temperature
(Time-of-flight Data)
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» Incident rotational distribution has negligible J=3 population,

as shown by curve (a) for saturated, reflective surface.

e Scattered J=3 population goes up dramatically
with surface temperature.



3 Excitation (Arbitrary Units)

J

Rotational Excitation vs.
Surface Temperature
(Arrhenius Plot)
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Rotational Excitation
Arrhenius Plot vs. Incident Energy
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- Rotationally Inelastic Scattering
of H2(v=1, J=1)/Cu(100)
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H 2/Cu(100)
Rotational Excitation (v=1,J=1 to J=3) vs Ei
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REMPI Signal (v=1,J

Rotational Excitation vs TS
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In(Ecitation Probability)
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Iintegrated TOF Flux

Spatial Profile of
Incident and Scattered H2(v=1, J=1)
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Survival Probability

Hz(v=1 ,J=1)/Cu(100)
Survival Probabilty vs Ei
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TOF Data for Clean vs. H-Covered Pd

REMPI Signal (arbitrary units)

REMPI Signal (arbitrary units)
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REMPI signal

Vibrationally Inelastic Scattering
of H 2(v=1 , J=1)/Cu(100)
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Energy Transfer

Vibrational relaxation releases about 516 meV of

energy

state E; E AEy | AE, | Net loss
v-0,J=5 || 74+7 | 2584+35 | 211 | 207 | 98436
v-0,J=7 | 74+7 | 1514+23 | 77 400 | 39+24

all energies in meV
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Experiment-Theory Comparison H 2/Cu(1 00)
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A Alignment via pure rotational
o-Branen Raman pumping
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H_ Q(3) REMPI Signal
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Conclusions:
State-to-state scattering points to PES anisotropies
bond softening or peaking around the corner
rotational excitation is not simple T-to-R

energy balance in vibrational relaxation on Cu and
Pd shows substrate participation

theory: good news and bad news
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