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Spin-isomers: rotational state
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Surface-catalyzed op conversion
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Temperature-Programmed Desorption (TPD)
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H, 0-p conversion time: physisorption
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H, op conversion mechanism
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Strongly bound H,: molecular chemisorption
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Experiment & theory

1. Sample: Pd(210) in UHV
n-H, (o/p=3), p-H,, 0-H, (separation with Al,O;)
Detection: REMPI via E,F

2. DFT & quantum simulation
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QMS ion current [1 04”/-\]

Pd(210) TPD: isotope dependence
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State-selective TPD: Pd(210)
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D, on amorphous ice H, on Ag(111)
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Potential anisotropy

Potential: orientation-dependent

Rotational motion:

V,(Z,0)+V,(Z,0)P,(cosd)

quantum rotor
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Effects of the anisotropic potential

» Energy diagram: 1% order perturbation
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First-principles calculations with DFT
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Quantum simulation
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Time evolution of ortho and para
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Thermal desorption rate
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Ortho/para ratio

Ortho-para ratio on Pd(210)
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Summary

Rotational state and op conversion of H,
in molecular chemisorption on Pd(210)

* Potential anisotropy: preference of flat-lying orientation
— higher desorption temp. of J=1 than J=0

- Fast op conversion: 7 =0.8s

Cf. physisoption
electronic mechanism: z~100-1000 s
magnetic mechanism: 7~1-10s

High ortho-para ratio
In the adsorption state on Pd(210)
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