Rotationally resolved photoelectron spectroscopic study
of the A* state of H,O".
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Photoelectron spectroscopy

Two difterent approaches
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Photoelectron spectroscopy: Eftfect of a change of geometry
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Photoelectron spectroscopy: What about H,O?
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Water: Electronic configuration

ab 1nitio calculations
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Water: Electronic configuration

ab 1nitio calculations
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Water: Electronic configuration

ab 1nitio calculations

Potential energy along the bending angle
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Experimental set-up




Experimental set-up (II)
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Vibrational assignment
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Selection rules

[onization from the HOMO-1,
a, orbital

Mainly a p orbital
centered on the oxygen
atom

9a

v
The outgoing electron

angular momentum

parity 1s expected to be
more even (/, ) than

odd () !

leve



Selection rules
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Electron signal / arb. units

Comparison with ab initio predictions
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Electron signal / arb. units

Comparison with previous results
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Electron signal / arb. units

Comparison with ab initio predictions
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Rotational assignment-Interesting case of 2 bands
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Rotational assignment-Interesting case of 2 bands
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Tentative assignment of 2(030),V;£nt=1
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Conclusions:
* First Jet-cooled rotationally resolved photoelectron
spectrum ot the AT 2A, « XA, transition.

* Confirmation of the rotational assignment of the

I1(080) band.
* Tentative assignment of the 2(030).

* These measurements could support a future potential
energy surface refinement.
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+ hv >m + 1le

chemical reaction’:
A process that results in the interconversion of chemical species.

Chemical reactions may be elementary reactions or stepwise reactions

chemical species’:
An ensemble of chemically identical molecular entities that can explore the

same set of molecular energy levels on the time scale of the experiment.

Chemical reaction following selection rules

(¥(ion) ¥(electron) | u| ¥(neutral)

r..,ert.er.,, o>r

rve rve
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Photoelectron spectroscopy

Photolonization process

HQO + hy — HQO_I_ + le™
VUV
photon

hv = Er(a™,a) + E

(a™,a)
kin

EI ( Oé—l_ @) represents the energy difference between
7 the ionized species in quantum state a* and the neutral
parent in quantum state Q.

(o)

. Kinetic energy released during the
kin

photoionization process.
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