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Time-resolved photoelectron spectroscopy
— a direct probe for electronic state populations —
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Time-resolved photoelectron spectroscopy
— a direct probe for electronic state populations —
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TRPES relies on ionisation - i.e. need sufficient photon energy! i




Available photon energy restricts the observation window
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Available photon energy restricts the observation window
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Dynamics in neutrals - restricted observation window
— why we need XUV lasers —

» Available probe energy restricts the observation window

* We are then essentially ‘blind’ - cannot distinguish
population transfer from nuclear dynamics

* Nuclear dynamics (mostly) rules out REMPI schemes

L Ultrashort XUV pulses!




UV-pump XUV-probe photoelectron spectroscopy

G ™
395 nm GC
800 nm 500 “J
30 fg m—
™
SHG ™

200 nm —)
800 nm 1w "M
30 fs ’ ’

1 BS THG FHG

DL

Science & Technology Facilities Council

Rutherford Appleton Laboratory
Artemis facility (Emma Springate)

Frasetto et al, Opt. Expr. 19, 19169 (2011)

Adam Kirrander (U Edinburgh)



UV-pump XUV-probe photoelectron spectroscopy
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Mapping a complete photochemical reaction
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Y . CS,(S) > CS+S('D)

CS,(X)

Y
CS,(T) > CS + SCP)
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Mapping a complete photochemical reaction
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Mapping a complete photochemical reaction
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Mapping a complete photochemical reaction
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Mapping a complete photochemical reaction

S(3P)/S(1D): 2.3 i
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Mapping a complete photochemical reaction
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Outlook - Towards more complex photochemistry
— photodissociation of acetaldehyde: roaming dynamics(?) —

266 nm pump, 56nm probe
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Conclusions

» UV-pump XUV-probe enables observation of complete photochemical 3
reactions: reactants — intermediates — products

* For CS2 photodissociation - ISC outcompetes singlet dissociation, with
branching ratio 2.3:1 (triplet:singlet)

* Moving towards more complex photochemistry, first data on y
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- Signals are small and on large background, due to low levels

b Nl of excited state population and limited XUV flux
s » Spectra are congested (even worse for larger systems...)
250 .
£ 200 o o - Calculations at the required accuracy (including observables)

2150

are increasingly important.
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